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Abstract 
Considering the interplay between intra-firms (own retailing firms) and in-
ter-firms (rival retailing firms) competition in vertically related markets, we 
compare linear tariffs and two-part tariffs pricing. In contrast to previous re-
sults, we show that when both products are sufficiently close substitutes, there 
is a threshold level of the number of retailing firms, beyond which each man-
ufacturing firm’s profits are larger under linear tariffs pricing than under 
two-part tariffs pricing. It shows the contradictions to the conventional wis-
dom that two-part tariffs pricing is always better than linear tariffs pricing 
from the viewpoint of manufacturing firms. We also show that the wholesale 
prices increase as the number of retailing firms increases under two-part ta-
riffs pricing, regardless of the degree of product substitutability. 
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1. Introduction 

Traditionally, a pricing inefficiency in vertically related markets is caused by 
double marginalization problem1. While the distortion is the most pronounced 
in successive monopoly, the basic insight remains relevant under imperfect 
competition. In the majority of markets, manufacturing firms sell the products 
to its independent retailers who sell them to consumers. A conventional wisdom 
is that the double marginalization problem can be avoided through two-part ta-
riffs contract which consists of a wholesale price per unit and a fixed fee2. To put 
it another way, the use of more instruments enable manufacturing firms to lead 

 

 

1Spengler [1] firstly addressed the double margin distortion. 
2For two-part tariffs pricing, see Rey and Tirole [2], Rey and Stiglitz [3] [4], Bonanno and Vickers 
[5], Saggi and Vettas [6] and so on. 
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higher profits. However, in reality, we often find that manufacturing firms do 
not use two-part tariffs contract, even though they can implement two-part ta-
riffs contract3. For example, we usually see the linear tariffs pricing in the trans-
actions between manufacturers and retailers relevant to convenience goods, such 
as grocery, foods, gasoline and so on. The aim of this paper is to examine the 
conventional wisdom that the profits of manufacturing firms are higher under 
two-part tariffs pricing than under linear tariffs pricing in vertically related 
markets. 

Imperfect control of retail prices gives rise to the double marginalization dis-
tortion (Spengler [1]). The lack of control of selling costs may give rise to un-
der-investments and free-riding (Telser [9]). To cite well-developed papers, 
two-part tariffs contract or resale price maintenance can solve double margina-
lization. Mathewson and Winter [10] [11] offer a fairly comprehensive treatment 
of these types of control. This paper is an interesting and intuitive explanation of 
the above mentioned real world example. We find that vertical restraints may or 
may not be desirable of the manufacturers’ point of view. Generally speaking, in 
a vertically related market with a manufacturer and a retailer in which wholesale 
price is the monopoly price set by the manufacturer and then the retail price is 
above the monopoly price. From the viewpoint of manufacturer, retail prices are 
higher than in the market with an integrated firm. So, its profit will be reduced 
in the vertical structure. The distortion persists even in vertical oligopoly. Theo-
retically, it can be solved through the use of more sophisticated contracts. For 
example, there are a profit-sharing contract, two-part tariffs contract, resale 
price maintenance with exclusive territories, and so on. Without the sophisticated 
contracts, the double marginalization distortion can be avoided by vertical inte-
gration. Bonanno & Vicker [5] show that manufacturers have an incentive to sell 
their products through their exclusive retailers so as to soften retailing competi-
tion. As a similar result, Rey and Stiglitz [4] show how vertical restraints can and 
will be used for reducing inter-brand competition.  

Focusing on a vertical structure, we compare linear tariff pricing to two-part 
tariffs pricing. We consider the interplay between intra-firms (own retailing firms) 
and inter-firms (rival retailing firms) competition in vertically related markets. 
In contrast to conventional wisdom that the more strategic variable, the more 
profits, we show that when both products are sufficiently close substitutes, there 
is a threshold level of the number of downstream firms, beyond which each up-
stream firm’s profits are larger under linear tariffs pricing than under two-part 
tariffs pricing. Our results show the contradictions to the conventional wisdom 
that two-part tariffs pricing is better than linear tariffs pricing from the view-
point of manufacturing firms. We also show that the wholesale prices increase as 
the number of downstream firms increases under two-part tariffs pricing, re-
gardless of the degree of product substitutability.  

The remainder of the paper is organized as follows. In Section 2, we set up the 

 

 

3See Lafontaine [7] and Lafontaine and Slade [8] for details. 

https://doi.org/10.4236/tel.2018.811134


D. J. Lee et al. 
 

 

DOI: 10.4236/tel.2018.811134 2057 Theoretical Economics Letters 
 

model. Section 3 examines linear tariffs and two-part tariffs pricing. Section 4 
presents the main results. Finally, Section 5 provides the concluding remarks. 

2. The Model 

Consider two identical manufacturing firms. Each manufacturing firm sells its 
product to its exclusive retailing firms. For each manufacturing firm,  
, 1, 2,i j i j= ≠ , let ( ) ( ) ( ) ( ) ( ){ }1, 2, , 1, , 2i n i i i n i n n− ≥ , be the set of exclusively 

independent retailing firms. The indirect demand function is as follows: 

, , 1, 2, ,i i jp a Q dQ i j i j= − − = ≠                (1) 

where ip  denotes the output price, i inQ q=∑  and j jnQ q=∑  denote,  

respectively, the aggregate output of each manufacturing firm who sells product 
i and j. The parameter ( )0,1d ∈  denotes the degree of product differentiation. 
As the parameter d approaches zero, both products become more differentiated, 
and as the parameter d approaches one, both products become less differentiated. 
The marginal cost for each manufacturing firm is simply c. For simplicity, there 
are no retailing cost. 

We posit a two-stage game. At stage one, each manufacturing firm offers ei-
ther a linear tariffs or two-part tariffs pricing to its exclusive retailing firms. 
Two-part tariffs pricing is composed of two parameters: wholesale price w and 
fixed fee f. Without loss of generality, we assume that the same contract is of-
fered to all downstream firms. At stage two, each retailing firm sets the output. 
We solve a sub-game perfect Nash equilibrium (SPNE) through backward in-
duction. 

3. Analysis  

We first consider the case in which each manufacturing firm proposes a linear 
tariffs pricing to its retailing firms. At stage two, retailing firm in chooses its 
outputs inq  so as to maximize its profits for given all other retailing firms’ out-
puts and wholesale price iw . Retailing firm ik’s maximization problem is as 
follows: 

( ) ( )max , . . . .in i i in i i j in inp w q a w Q dQ q w r t qπ = − = − − −  

Differentiating the maximization problem with respect to inq , we obtain the 
first-order conditions as follows: 

( )
, , 1, 2, , 1, 2, , 1, ,

2
i j

in

a w Q i in dQ
q i j i j n n n

− − − −
= = ≠ = −      (2) 

where ( ) i inQ i in Q q− = − . 
Aggregating and Solving Equation (2), we obtain the equilibrium total outputs 

in terms of the wholesale prices ( ),i jw w  as follows: 

( ) ( )
( ) ( )

1 1 1
, , 1, 2, .

1 1 1 1
i j

i

n d n a n w dnw
Q i j i j

d n d n

 − + − + + = = ≠
+ + − +      

       (3) 

At stage one, manufacturing firm i sets its wholesale prices iw  so as to 
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maximize its profits for a given rival’s wholesale prices jw . Its maximization 
problem is as follows: 

( ) ( )
( ){ } ( )
( ) ( )

1 1 1
max , . . . .

1 1 1 1
i j

i i i i i

n d n a n w dnw
w c Q w c w r t w

d n d n

 − + − + + Π = − = −
+ + − +      

 

Differentiating the maximization problem with respect to iw , we obtain the 
first-order conditions as follows:  

( ){ } ( )
( )

1 1 1
, , 1, 2, .

2 1
j

i

d n a n c dnw
w i j i j

n
− + + + +

= = ≠
+

         (4) 

Note that iw  and jw  under linear tariffs pricing are strategic complements. 
From Equation (4), we obtain the equilibrium wholesale prices as follows: 

( ){ }( )
( )

1 1
,

2 2
L L
i j

d n a c
w w c

d n
− + −

= = +
− +

                (5) 

where the superscript “L” denotes linear tariffs pricing. 
Finally, we obtain the equilibrium total outputs, prices, each retailing and 

manufacturing firm’s profits as follows: 

( )( )
( ){ } ( ){ }

1
,

2 2 1 1
L L
i j

n n a c
Q Q

d n d n
+ −

= =
− + + +

              (6) 

( )( ) ( )
( ){ } ( ){ }

21 1 3 2
,

2 2 1 1
L L
i j

d d n n a c
p p c

d n d n

 + − + + − = = +
− + + +

          (7) 

( ) ( )
( ){ } ( ){ }

2 2

2

1
,

2 2 1 1
L L
i j

n a c

d n d n
π π

+ −
= =

− + + +
             (8) 

( )( ) ( )
( ){ } ( ){ }

2

2

1 1 1
.

2 2 1 1
L L
i j

n n d n a c

d n d n

+ − + −
Π = Π =

− + + +
             (9) 

We next turn to a case in which each manufacturing firm proposes a two-part 
tariffs pricing to its retailing firms. Note that the fixed fees do not affect the 
output decision of each retailing firm. So, at stage two, we obtain the same re-
sults as obtained in the linear tariffs pricing. At stage one, manufacturing firm i 
sets the wholesale price iw  and the fixed fees ( )( )1 2 1, , , ,i i ini nf f f f−  so as to 
maximize its profit for a given rival’s wholesale price jw . Its maximization 
problem is as follows: 

( )

( )
( ) ( )
( ) ( )

( )

max

1 1 1
,

1 1 1 1

. . . and ,
. . 0,

i i i i

i j
i i

i i

i i i i

w c Q F

n d n a n w dnw
w c F

d n d n

w r t w F
s t p w q n f n

Π = − +

 − + − + + = − +
+ + − +      

− − ≥∑

 

where i inF f=∑ . Note that the above constraint conditions are binding. So, we 
can rewrite manufacturing firm i’s maximization problem as follows: 
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( )
( ){ } ( )( ){ }

( ) ( )
( ) ( )
( ) ( )

max

1 1 1 1 1
1 1 1 1

1 1 1
, . . .

1 1 1 1

i i i

i j

i j
i

p c Q

d n a d d n nw dnw
c

d n d n

n d n a n w dnw
w r t w

d n d n

Π = −

 − + + + − + +
= −  + + − +       

 − + − + + ×
+ + − +      

 

Differentiating the maximization problem with respect to iw , we obtain the 
first-order conditions as follows: 

( ) ( )( ){ } ( ) ( ){ }
( ) ( )( )

( )( )
( ) ( )( )

2

2

1 1 1 1 1 1 1 1

2 1 1 1 1

1 1 1
, , 1, 2, .

2 1 1 1 1

i

j

d n d d n a n d n c
w

n n d d n

d d d n w
i j i j

n n d d n

 − + + − − + + + +    =
+ + − +  

 + − − − = ≠
+ + − +  

  (10) 

Note, under two-part tariffs pricing, iw  and jw  strategic substitutes if 

*n n< , iw  and jw  strategic complements if *n n≥ , where 
2

*
2

1
1

dn
d
−

=
−

. 

From Equation (10), we obtain the equilibrium wholesale prices as follows: 

( )( ) ( )
( )( ) ( )

21 1 1
,

2 1 2
T T
i j

d d n a c
w w c

d d n d n

 + − − − = = +
− + + +  

            (11) 

where the superscript “T” denotes two-part tariffs pricing. 
Notice that each manufacturer sets its wholesale prices below marginal pro-

duction costs if *n n< . 
Finally, we obtain the equilibrium total outputs, prices, each retailing and 

manufacturing firm’s profits as follows: 

( )( )
( ) ( )( )

1
,

2 1 2
T T
i j

n a c
Q Q

d d d n
+ −

= =
+ + + −

                (12) 

( )( ) ( )
( ) ( )( )
1 1 1

,
2 1 2

T T
i j

d d n a c
p p c

d d d n
+ − + −

= = +
+ + + −

              (13) 

( )( ){ }( )
( ) ( )( )

2

2

1 1 1
.

2 1 2
T T
i j

d d n a c

d d d n

+ − + −
Π = Π =

+ + + −  
              (14) 

4. Results  

In the previous section, we analyzed the linear tariffs and two-part tariffs pricing 
in a vertically related oligopolistic market. In this section, we compare the equi-
librium outcomes between two pricings. From Equation (11), we obtain the fol-
lowing results. 

2
*

2

1if .
1

T dw c n n
d
−

≥ ≥ =
−

                     (15) 

The interval of the equilibrium wholesale prices under two-part tariffs pricing 
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over parameter space {n, d} is drawn in Figure 1. 
Traditionally, each manufacturing firm sets its wholesale prices below its 

marginal costs under Cournot competition with franchise fee. The intuition be-
hind the results is that ( )a n  below or above wholesale prices may be used in 
two-part tariffs pricing. It depends on the magnitude between the incentive to 
soften the competition among its own retailing firms and the incentive to obtain 
a strong position against rival retailing firms. When the latter effect is over-
whelmed by the former effect, each manufacturing firm sets the wholesale prices 
above marginal cost.  

Differentiating Equation (5) and Equation (11) with respect to the number of 
retailing firms (n), we obtain the following results: 

( )
( )( )

0,
2 2

L d a cw
n d n

−∂
= − <

∂ + −
                (16) 

( )( ) ( )( )( ){ }( )
( )( ){ }

2

22

2 2 2 1 1 1 2
0.

2 1 2

T d d d n d d d n a cw
n d d d n n

+ + − + + − + + −∂
= − >

∂  + + + − 
 (17) 

These results are summarized in Proposition 1. 
Proposition 1. The equilibrium wholesale prices ( Tw ) under two-part tariffs 

pricing increase as the number of retailing firms (n) increases, while the equili-
brium wholesale prices ( Lw ) under linear tariffs pricing decrease as the number 
of retailing firms (n) increases. 

Explain the Proposition 1’s Intuition. 
Finally, we compare the profits. From Equation (9) and Equation (14), we ob-

tain the following results: 

( )
**

2

8if
4 5 16 8 25 8

L T n n
d d d d

Π >Π < =
+ + − + −

    (18) 

 

 
Figure 1. Wholesale prices under two-part tariffs pricing. 
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The comparison of LΠ  and TΠ  over parameter space {n,d} is drawn in 
Figure 2. 

These results are summarized in Proposition 2. 
Proposition 2. When both products are sufficiently close substitutes, there is 

a threshold level of the number of retailing firms (n), beyond which manufac-
turing firms’ profits are higher under linear tariffs pricing than under two-part 
tariffs pricing.  

Proposition 2 can be explained as follows. We suppose Cournot competition 
in vertical oligopoly. Two-part tariffs pricing has the advantage of eliminating 
double margin distortion, but has the disadvantage of inducing fierce competi-
tion between retailing firms. In Cournot competition, manufacturers set the 
wholesale prices below its marginal cost in order to avoid the double margin 
distortion. It induces retailing firms to intensify the competition. On the other 
hand, linear tariff pricing has the advantage of softening retailing competition, 
but disadvantage of persisting double margin distortion. Under these circums-
tances, the number of retailing firms (n) and the degree of product substitutabil-
ity (d) play important roles in manufacturers’ profits. We suppose that retailing 
market is sufficiently competitive when the number of retailing firms (n) is suf-
ficiently large and the degree of product substitutability (d) approaches to 1. In 
this case, manufacturers use linear tariff pricing in order to soften retailing 
competition rather than to avoid double margin distortion Therefore, we obtain 
the proposition 2. 

5. Concluding Remarks  

This paper compares upstream firms’ profits between linear tariff and two-part 
tariffs pricing in a vertically related market where both intra-firm (own retailing 
firms) and inter-firm (rival retailing firms) competition are present. The basic 
intuition is as follows. From the standpoint of manufacturing firms, above 
wholesale prices have the advantage of softening the competition among their  
 

 
Figure 2. Wholesale prices under two-part tariffs pricing. 
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own retailing firms, but have disadvantage of being an inferior position against 
their rival retailing firms in competition. On the other hand, below wholesale 
prices have the advantage of strengthening the competition against their rival 
retailing firms, but have the disadvantage of strengthening the competition 
among their own retailing firms. Our main results are two. One is that when the 
number of downstream firms increases, the equilibrium wholesale prices in-
crease under two-part tariffs pricing, regardless of the degree of product diffe-
rentiation. Another is that manufacturing firms’ profits are higher under linear 
tariff pricing than under two-part tariffs pricing when both products are suffi-
ciently close substitutes and the number of retailing firms are also sufficiently 
large. 

We conclude by discussing the limitations. We focused on the linear demand 
function in a vertical structure. For further research, it will be interesting to in-
vestigate whether our results will hold with non-linear demand as well. It will 
also be interesting to study what would happen if vertically integrated and sepa-
rated distribution channels coexist. The extension of our model in these direc-
tions has been left for future research. 
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