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1 Introduction

Exclusionary practices in two-tier industries, that is, between upstream and downstream
firms, have been drawing increasingly the attention of regulators and anti-trust authorities
concerning the implementation of Article 102 of the TOFEU (Treaty on the Functioning
of the European Union) on abusive conduct, as well as the interest of academics. In the
majority of the cases, exclusionary behavior is viewed with suspicion by the competition
policy authorities since they may lead to market foreclosure and hence to reduced competition
and product variety and also increased prices by the involved firms. Exclusivity may arise
when vertically linked firms sign exclusive dealing contracts or it may arise implicitly through
price discrimination by the dominant player (or by offering very disadvantaged contract terms
to some firms and thus force them stay out of the market).

While exclusionary practices have been studied in the literature, little attention has been
given to the role of exclusivity in a dynamic environment. A standard assumption, in the
existing literature, is that firms operate for a single period. In this paper, we introduce
dynamic interactions in a vertical chain through the learning-by-doing hypothesis in the
production stage. The upstream producers gain proficiency through the repetition of their
production while the downstream sector is dominated by a large retailer. The food industry
is a leading motivating example to understand the vertical structure models and one that
has been attracting the attention of policy makers and even the popular press. In the last
decade, large supermarkets have emerged and become powerful in their transactions with
the upstream suppliers. Other examples include large tour operators trading with airlines
and hotels or general retailers such as Wal-Mart and Carrefour. The issue of exclusionary
practices is also very important in the automobile sector (see Brenkers and Verboven, 2005).

To obtain some first insights consider the following setting. T'wo upstream firms produce
differentiated products and face cost functions decreasing to their past accumulated produc-
tion. A downstream monopolist sets the contract terms, while competition takes place in
two periods. Within such a framework several interesting questions arise. How does the final
market outcome depend on the learning-by-doing and product differentiation parameters?
Does the retailer choose to carry only one product to intensify the learning process? Under
what conditions exclusivity and, thus, upstream foreclosure emerges and is beneficial for the
final consumers and the firms? Does the market competition favour an outcome with lower
prices or with more varieties in the market? Is the presence of the retailer in the market
necessary to intensify the learning process? In our model, exclusivity does not arise by a
dominant upstream firm’s denial to supply some downstream firms the essential input that

it produces. Here, the retailer is a large player and the upstream firms can reach the final



consumers only via this retailer.!

In the static model, the retailer always chooses to carry both products. In a single pe-
riod model, there is no learning and exclusivity reduces the varieties in the market without
reducing the production costs and the prices. In the dynamic model, exclusivity arises in
equilibrium when products are close substitutes. In contrast, when products are comple-
ments or not close substitutes, both are purchased in both periods. This result follows from
two opposite effects. There is a trade-off between lower prices and more varieties in the
market. When product differentiation is low, the "lower prices" effect dominates the "more
varieties" effect and the total profits of the chain and the consumers’ surplus are higher when
one product is excluded from the market. It follows that exclusivity is welfare enhancing.
Also, relative to the non-exclusivity case, the product prices in both periods are lower when
exclusivity is imposed by the retailer. However, the rate of learning is not equal to the
social optimum and the social planner would impose exclusivity more often compared to the
retailer. We also obtain that the presence of the intermediary is necessary to intensify the
learning-by-doing process when products are complements or when products are not close
substitutes and the retailer imposes exclusivity.

Our paper contributes to two different literatures in industrial organization, the vertical
contracting and the learning-by-doing hypothesis. Each of these contains very important
papers and it is too vast to survey here. We only refer to work that is more closely related to
the analysis in this paper. First, numerous contributions highlight the impact of vertical con-
tracting and, in particular, the impact of exclusionary behavior on market competition. For a
review and some key results on vertical foreclosure see Rey and Tirole (2007). Krattenmaker
and Salop (1986) argue that contracts with input suppliers can be fertile ground for raising
competitor’s cost and Aghion and Bolton (1987) demonstrate that contracts between buyers
and sellers will be signed for entry-prevention purposes. Mathewson and Winter (1987),
Besanko and Perry (1993) and O’Brien and Shaffer (1993) derive that exclusive arrange-

ments can have desirable welfare properties.? The opportunistic behavior is faced through

LOur analysis can be applicable to a multiproduct firm where production is characterized by the learning
hypothesis or to a strategic big buyer that can manipulate the learning process through his product choice.
However, in this paper we keep thinking about a big downstream firm because we also study whether the
existence of this firm intensifies the learning process compared to the case where there are no intermediaries

in the market.

2Mathewson and Winter (1987) argue that manufacturers under exclusive dealing arangements compete
on the basis of wholesale prices for the right to be selected by the retailer. Potential competition replaces
actual competition. Besanko and Perry (1993) in a differentiated products oligopoly support that exclusive

dealing can eliminate interbrand externalities due to increased promotional investments. O’Brien and Shaffer



exclusivity according to McAfee and Schwartz (1994). Rey and Stiglitz (1995) obtain that
when goods are close substitutes producers’ profits are higher under exclusive territories.
Also, there is a well-known literature on common agency that deals with these issues. See,
for example, Martimort (1996), Bernheim and Whinston (1998) and Segal and Whinston
(2000). Further, Marx and Shaffer (2005) adopt upfront payments with bargaining power
in the downstream level and find that exclusivity arises in equilibrium. Nevertheless, only
few papers have examined the vertical chain interactions in a dynamic framework and - to
the best of our knowledge - none of these have studied the effect of the learning-by-doing
technologies on the product variety and exclusionary practices in a vertical chain.?

The second strand of the literature examines the strategic purchases in one-tier industries
in a dynamic setting under the learning-by-doing hypothesis. Spence (1981) obtains the
dynamic output path of a single and then a multi-firm model and studies the open and closed
loop equilibria. Fudenberg and Tirole (1983) derive the precommitment and perfect equilibria
with linear demand and learning functions. A price-setting differentiated duopoly with an
infinite sequence of heterogeneous buyers and uncertain demands is analyzed by Cabral and
Riordan (1994), where they find the Markov perfect equilibrium and study the concept of
market dominance. Lewis and Yildirim (2002a) study the trade-off between experience and
competition in an industry with privately cost functions and suggest policies that affect
the rate of learning, while Lewis and Yildirim (2002b) investigate how incentive regulation
should be designed to encourage suppliers to develop and adopt cost-saving technologies. In
these models, the learning-by-doing process can be understood as cost-reducing innovations
or as the result of economies of scale across multiple market segments where the different
time periods play the role of different market segments. In our model, we introduce vertical
contracting considerations in such a setting.

In sum, the first strand of the literature examines exclusivity in static vertical contracting
models and the second strand of the literature studies dynamic frameworks with learning-
by-doing production technologies when firms do not interact in a vertical chain. We combine
these two literatures and built a dynamic vertical framework to study the possibility of
foreclosure to emerge and be welfare improving.

The remainder of the paper is as follows. Section 2 characterizes the equilibrium when
the game lasts for one period. The dynamic model is analyzed in Section 3. Consumers’

surplus and total welfare are presented in Section 4. In Section 5, we examine the social

(1993) examine the corner solutions in an oligopolistic vertical setting.

3There is some work on vertical contracting with inventories and dynamic considerations or renegotiating

contracts, see , for example, Jong-Say Jong (1999) or Taylor and Plambeck (2006).



planning solution. Section 6 studies the role of the intermediary in the learning process and

Section 7 concludes.

2 The static model

We begin our analysis by studying the potential for exclusivity to arise in a simple setting
where firms compete for a single period. We consider two manufacturers, A and B, who
each produce a single, differentiated product. Manufacturers supply the downstrean market
and have the same constant marginal production cost, ¢. In our analysis, we focus on the
possibility of exclusivity to emerge as a result of strategic interaction and not due to cost
asymmetries in the upstream industry. The fixed production costs are normalized to zero
for simplicity.

The downstream market is monopolized by a retailer, R, that has the power to set the
contract terms which take the form of linear wholesale prices. One unit of the manufacturers’
product becomes one unit of final good at zero marginal cost. The inverse final demand
functions take the linear form p; = a—g;—0bgq;, where p; is the retail price and ¢; is the quantity
of product i, 7 = A, B,a > cand b € (—1, 1) is the product differentiation parameter.? When
b equals zero, the two products are independent. When b approaches the unity (b — 1) the
two goods become closer substitutes and when b approaches minus one (b — —1) the two
goods become closer complements. In the extreme case where b is equal to one, the two goods
are homogeneous and when b is equal to minus one, the two goods are perfect complements.
There is no uncertainty and all contracts are perfect observable. The static framework is
presented in Figure 1.

We consider a three-stage game. First, the retailer sets the contract terms. Then, up-
stream firms either accept or reject the contract offers and in the last stage the retailer sells
the products to the final consumers and pays the manufacturers according to their contracts.
The game is solved backwards using subgame perfection as the equilibrium concept.

In the first stage of the game, the retailer can set very disadvantaged terms to one of the
two suppliers (say B) to force this supplier reject his offer and stay out of the market. The
retailer implicitly denies access of the final consumers to that firm’s product by offering a

5

wholesale price lower than the production cost of that upstream firm.” First, we consider

4The representative consumer is characterized by the quadratic and strictly concave utility function
2 2
U(qa,qB) = alqa + qB) — M (see Singh and Vives (1984)).
% An alternative way to foreclosure an input supplier is the retailer to explicitly sign an exclusive dealing

contract with the rival upstream firm.
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final consumers
pa=a-ga-bgs
pe=a-qge-bga

Figure 1: The static model

the case where both products are carried by the retailer (non-exclusivity) and then we study

the corner case where the retailer chooses to carry only one product (exclusivity).
Non-exclusivity Consider first the subgames where the retailer chooses to distribute both

products. Solving backwards, in the final stage of the game the retailer maximizes its profits

in the final goods market:

maz g = (pa—wa)ga+ (P —ws)qs
qA.9B

st.p;, = a—q;—bg; withi=A Bandi#j.
The demand functions are linear, therefore, the objective function is concave and the optimal

quantities are derived by the first order conditions:

a bw; — w;
iI\Wi, W5 ) = . 1
4i(wi, ;) 2140 T 21— (1)
Then, the retailer sets the wholesale prices w; given the individual rational constraints of

the upstream firms. The upstream firms accept the offer if they obtain non-negative profits,
since at the downstream level there is no alternative retailer which leads to zero outside

option for the upstream firms. The maximization now is:

max g(qa(wa,wp), qgg(wa, wp)) s.t. Il; = (w; — c¢)g; > 0 for i = A, B.

waA,wpB
The downstream monopolist sets the wholesale prices equal to the minimum possible level,
that is, equal to the unit production cost w; = ¢ for both manufacturers. This leads to zero

upstream profits.°

6We assume that if the manufacturer is indifferent between obtaining zero profits from production and

6



Lemma 1 In the static model with both products carried by the retailer, we obtain:

. a— C
T Sty
a—+c
i = , W; = ¢,
p 2
(a—c)?
I, = 0, p=-~——~_.
721 +0b)

Final prices are equal to the monopoly prices and the retailer obtains the monopoly profit.
The chain profits are maximized and captured by the retailer.
Exclusivity Assume now that in the first stage of the game, the retailer chooses to dis-

tribute only one product, say A. Now it solves:

n}]izmHR = (pa — wa)qa S.t. pa =a—qa.

The second order conditions are satisfied, therefore, the first order conditions simply imply

a —2wA (2)

The retailer then determines the wholesale prices wy,wp for the upstream supplier A to

qa(wa) =

accept the offer and for B to reject the offer

mazrllg(qa(wa)) s.t. [y = (wa — ¢)ga > 0 and [Ig = (wp — ¢)gp < 0.
wa

Following the same logic as before, the retailer charges a wholesale price equal to the unit
production cost to manufacturer A, w4 = ¢ and a wholesale price lower than the production
cost to manufacturer B, wg < ¢, to exclude this product from the market. The monopoly

results are reached with the retailer to extract the vertical chain’s profits.

Lemma 2 In the static model with one product in the market, we obtain:

. a—C
qa = 9 )
a—+c
pPaA = 2 ,Wpa = C, wB<C7
2
a—=cC
1= o =

When products are perfect substitutes (b = 1) the results from the two subgames coincide,
apart from the fact that the total quantity is equally split to the two manufacturers when they
are both present in the market. When products are imperfect substitutes (b € (0, 1)), final

not producing at all, he will choose to produce. Or you can think that the retailer sets the wholesale prices

¢ above the production cost (with € — 0), therefore, the upstream profits are almost zero.
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prices are equal in the two subgames. This is due to the symmetry in the unit production
costs of the two differentiated producers. However, the total quantity produced in the
market and the profit obtained by the retailer increase as b decreases under non-exclusivity.
So, for b € (0, 1) the retail profits are higher when the retailer distributes both differentiated
products in the market compared to the exclusivity case. This happens since consumers
prefer to have both varieties in the final market.

When products are complements (b € (—1,0)), final quantities and profits under non-
exclusivity are further increased. The consumption set is larger, thus, consumers’ surplus
increases. The consumers’ surplus when both products are present in the market is equal to
%, and when only one product is distributed equals %.7 Since profits and consumers’
surplus under non-exclusivity are higher, total welfare is also higher in this subgame. In the
static model, exclusivity harms both consumers and firms. We summarize our results in the

following proposition.

Proposition 1 In the static model, exclusivity does not arise in equilibrium. The retailer
purchases both products and sells them at the monopoly price in the Onal goods market. The
total proOts of the chain, the consumerst surplus and the total welfare when both products

are purchased are higher than when one product is excluded from the market.

3 The dynamic model

In this section, we depart from the simple static model by assuming that the game lasts
for two periods. We study the dynamic interactions that emerge in the vertical framework
by introducing the learning-by-doing hypothesis. Over time upstream producers gain pro-
ficiency through the repetition of their production. The unit production cost decreases as
the producer gains more experience, that is, the unit cost function is a decreasing function
of past accumulated production. Interesting issues arise in this dynamic vertical environ-
ment. Does exclusivity emerge in equilibrium and under what conditions? Does the market
competition favour an outcome with lower prices or with more varieties in the market?

In our model, the production is characterized by the linear learning-by-doing hypothesis.
The unit production cost of the manufacturers in the second period reduces proportionally
with the production of the first period. There is no diffusion of learning, thus, the firms learn
only from their own production. Specifically, the unit cost functions in the second period

are given by:

"A more detailed discussion about the consumers’ surplus and the total welfare is deferred for Section 4.



Figure 2: The dynamic model

0 if g1 > §

ci2:{ c— A if g < § }forz':A,B. 3)
The first subscript refers to the manufacturer and the second to the time period (t = 1,2),
while )\ is the learning parameter. All other assumptions remain the same as in Section 2
(see Figure 2).

The timing of the game is the same as in the static game with the difference that now
firms interact for two periods. In each period, the retailer first sets the contract terms, then,
the upstream firms either accept or reject the offers and, subsequently, the retailer sells the
products to the final consumers and pays the manufacturers. Again two types of subgames
are examined: both products are purchased by the retailer or only one product is purchased
either in period one or in period two.

Interestingly, there is interdependence between the two periods due to the learning-by-
doing process. The unit cost functions in the second period are affected by the quantities
produced in the first period. Therefore, the retailer maximizes the present value of its profits

in each period: I1g;+ I gs for the first period and I, for the second period, where ¢ € (0,1)

is the discount factor. We proceed backwards to solve for the subgame perfect equilibrium.

3.1 Period two

Taking as given the quantities purchased in the first period (therefore, the production costs
in the second period), we consider first the case where the retailer does not exclude an

upstream supplier and then the case where the retailer purchases only one product in period



two by setting very disadvantaged contract terms to supplier B.
Non-exclusivity We begin our analysis from stage three. The retailer maximizes its profits:

maz Mgy = (paz — wa2)qaz + (P2 — Wp2)qB2
qA2,9B2

st.pip = a— o —bgjo withi=A, B and ¢ # j.

Similarly to the static model, the upstream firms accept the offers made in the first stage
of the game and the retailer sets the wholesale prices equal to the unit production costs,

W;o = Ci9. After some calculations, we obtain

a ijg — Cj2
i2 = ; 4
LT R T (4)
a + Cio
Pi2 = ; Wiz = Ci2,
2
HiQ = 07
Mo — a(2a — caz — cpa)  (a — caz)(bepa — caz) + (a — cpa)(bcas — cpa)
2 A1+ b) 4(1 = b?) ’

where qa2 > 0 when b < % and ggz > 0 when b < % We further assume that if

the retailer chooses to carry one product in the first period, this product will be product

A. So in the second period the more cost efficient firm (if any) is firm A with cas < cps.

This means that g4 > 0 always holds since b < 1 < “:ig;, but ggs > 0 holds only when

a

b < =82 < 1, where the cost asymmetry in the second period is not high enough. Even
A2

if the retailer does not strategically exclude one supplier by offering a wholesale price lower

than the production cost, product B may be excluded from the market in period two when

firm B has a production cost high enough compared to the rival’s cost. Taking into account

10



this possibility of a corner solution in period two due to a high cost asymmetry, we obtain:

a bcga—ca2 a—cR2
3040 T 201—57) if b<

— a—c¢
a2 = a—c g ) afczz )
= if b> Py
a bcas—cp2 a—cp2
oy if b<aem
_ 2(1+b) 2(1-b2) — a—caz
g2 = )
0 if b> a=c2
a—CA2
a+ Cp9
Pa2 = 2 )
atcpo ’Lf b < 4=CB2
_ 2 — a—c
P2 = . aicAQ ’ (5)
— of b > =Bz
a—CA2
cpp if b< =B
W2 = Ca2,WR2 = , aﬁgzz :
— Zf b > m
0 of b< =22
s = 0,lps = aea
_ - a—CRB9o
if b> P
a(2a—ca2—cpa) | (a—ca2)(becpa—ca2)+(a—cp2)(bcaz—cp2) ; a—cp2
Mgy = iy 1(042) s
(a—ca2)® : a—cpo
i if b> ez,

Exclusivity Now, assume that the retailer purchases only one product in period two (prod-

uct A) by offering supplier B very disadvantaged contract terms. Thus, retailer maximizes:

mazllpy = (paz — wa2)qaz
qA2
s.t. Pa2 = a — (a2.

Then, the upstream firm A accepts the offer and B rejects the offer where w4s = c49 and

wpgs < cpa. Therefore:

a — Cap

qaz = 5 2 42 =0 (6)
a+ Ca2

Paz = 9 , WA2 = CA2, Wp2 < CB2

Hi2 = 0,
a — CaA2

M — & v )

Outcome in period two Given all the possible values of the two production costs in period
two, the retailer decides if it will impose exclusivity in period two or not. By comparing the
retailer’s profits in period two for the two alternative cases above (by expressions (5) and

(6)), we find that it is profitable for the retailer to purchase both products in the final period

11



of the game since

a(2a — caa — cpa) N (a — ca2)(bepa — cas) + (@ — ¢p2)(bcaz — cp2) - (a— CA2)2
4(1+0) 41— 12 =

a—

This result holds when the cost asymmetry is not high enough (b < “_—Z:f;) and both
products may be produced in period two. The second period is the last period of the game
and excluding one supplier from the market by offering disadvantaged terms only reduces the
variety in this period without opting for future cost reduction. In period two, both products
are always purchased by the retailer when b < % When b > %, products are close
substitutes and costs in period two asymmetric enough to exclude product B from the market
in both cases (under exclusivity via disadvantaged wholesale pricing or not). Therefore, the

equilibrium outcome in period two is given by expressions (5). Note that when products are

complements (b € (—1,0)), both products are always purchased in period two.

3.2 Period one

The first question now is whether the retailer has an incentive to exclude one upstream
supplier in the first period to intensify the learning process by purchasing higher quantity by
only producer A. The second question is, given that the retailer chooses to carry only product
A in the first period, whether it will purchase high enough quantity by producer A to make
this producer efficient enough in period two too (which will lead to high cost assymetry in the
next period). Without exclusion in the first period, producers are equal cost efficient in the
future, in contrast to the case where exclusivity is imposed in the first period. There are two
alternative cases: the case where the retailer purchases both products and the case where the
retailer purchases only one product in period one by offering disadvantaged contract terms
to producer B.

Non-exclusivity In this case, given that the suppliers are initially equal cost efficient, the
equilibrium in period one will be symmetric and the suppliers equal efficient in the second
period. The retailer maximizes the present value of its profits IIz; + 01lge, where Ilgy is
taken by expression (5). The quantities purchased in period one affect the production costs
in period two and subsequently the prices and the profits obtained. The retailer maximizes

the present value of its profits:

max gy 4 0llge = (pa1 — wa1)qa1 + (PB1 — Wp1)qB1
qdA1,9B1

5 a(2a — caz — cpa) (@ — caz)(bepa — caz) + (a — cpa)(bcaz — cpa)

+ 2(1+0) T

12



st.co=c—Agn fori=AB.

After some calculations® and by the fact that the upstream firms accept the offers and the

wholesale prices are set to the marginal cost w;; = ¢, we have:

Lemma 3 In the dynamic model without exclusivity in period one, we obtain:

ve _ (@a—=0c)(2(1+0b) +0A)
T T e —oa

NE a—c  Ma—c)(2(1+b)+ )
Uiz 2(04+0b) 2(1+b)(4(1 +b)2 = 6N\’

NE 2(b+1)*(a+¢)—aXd— N (a—c)(b+1)
Pia 4(1+ b2 — 522 ’
2(b+1)*(a+¢)—aX?d—Xa—c)(b+1)

NE
A — 7
Pia 4(1 4 b)2 — 6)2 ’ (7)
4e (1 + 2_ N5 -2 — 1+
wi]\{E . ng c( b) A0 )\(a2 c) ( b)7

4(14+0)2 =6

qve _ 20— ¢ (2(L40)° — X6 — A5 (1+1)) (2b+ A5 +2)
Rl = (4(1 1+ b)2 — oA%)? )

vE 2(a—¢)* (2b+ X+ 2)* (1 +b)
e (A1 +b32 -2
2(a—¢)* ((6+1) (b+1) + \)

NE NE __
a0y = 8b — N6 + 4b% + 4 '

Exclusivity Assume now that in the first period of the game, the retailer chooses to
distribute only product A. In this case, producer A will be more cost efficient in period two
(ca2 < cp2) since it is benefited by the learning-by-doing process (a1 > 0 and gg; = 0). This
cost reduction determines whether product B will be produced in period two (depending also
on the product differentiation parameter). Firm A maximizes:

maxllp; + 0llzy =

qA1

(a1 —wa1)qar +9 (a(hz(cffl;%z)-f-(a_cm)(bcm_CA2)+(G_CBQ)(bCA2_CB2)) if b<o=e2

B 4(1-b?) a—CA2
2
(PA1 - wAl)QAl +9 (%) Zf b> Ziifi

s.t. caa = ¢ — Aqa1 and cgy = c.

8The second order conditions are satisfied when (78b — 225+ 4b2 + 4) (8b — A5+ 4b? + 4) > 0 and
N6+ 4 —4 <0,

13



The wholesale price for supplier A is set equal to the production cost in period one and for
supplier B lower than the production cost to make this firm do not operate in the first period.

So we have wy; = ¢ and wg; < ¢. When products are complements or when products are

not so close substitutes, b < % (or equivalently when the quantity of firm A in period one
is not high enough, q4; < W), both products are purchased in period two. However,

(a—c)(1-b)

V) the intense learning process leads to high cost asymmetry in period

when g4 >

two and only product A can be purchased in the second period.

(a—c)(1-b)
Ab

For gqa; < the retailer’s maximand is

(@ — caz)(bepa — ca2) + (@ — cp2)(beaz — cp2)
4(1 —1?)

a(2a — caz2 — cp2)
A(1+b)

)

(pa1 — wa1)gar + 9 (

and is obtained

S interior if b < R
qar = (;—c)(_l—b) i oh > AA% (8)
= corner if b> 2042)
with
(a—c)?(—80-+8bI+A262 —AN6+4b?+4bX6—4) . . . 4226
o _ eTEeTEy interior if b< 5001 2)
Rl Rz (a—c) (—4b2A—4b2-+ 4bA+8b-+3X>—4) _ 125
TERe: corner of b> 2012)
However, for g41 > W the retailer’s maximand is
2
a — CA2
(Pa1 — wa1)qar + 0 <%>
and is obtained
—(a_c/)\él_b) corner if b< —f(j\i’\;) ©)
qa1 = _ . . . —6N2
% interior ¢f b > 24(/\‘1’\2)
with

(a—0)? (4B A—4b2+4bA+8b+0N2—4) . 4522

Mgy + 0llpy = 40222 ) if b< 2(A+2)

(64+M5+1)(a—c) 'f b> 4—5)2

4—6)° ¢ 2(A+2)"

When products are complements the equilibrium outcome in this subgame is always given
by expression (8). However, when products are substitutes, does the retailer purchase high
quantity by firm A in period one and intensifies the learning process a lot so as to exclude
firm B in the subsequent period? Or does it purchases lower quantity in period one by firm A

to keep firm B in the market in period two? By comparing the present values of the retailer

4-)38

20042) product B is

for these two cases (expression (8) and (9)), we obtain that when b <

4-)348
2(0\+2)

excluded only in period one, and when b > product B is excluded from the market in

both periods.
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Lemma 4 In the dynamic model with exclusivity in period one, we obtain®

(1-b)(a—c)(2b+A5+2) . 4 4-)3§
£ = yRSCERE: if b< /\+2 both in t=2
1= . ,
% if b> 2 /\+2) only A in t=2
(a—c)(2(1=b)+N) - 4-)3%5
¢E, = e VS onhy
(a—c)(2+A) : 4-)%
1-6)\2 if b> 555
(a—c)(4—63—2b(A+2)) . 4-)2§
E _ 2(4-220-4b2) if b= 2(A+2)
52 = : 4-x%
0 if b> TeNE)
2(1-b)(b+1)(a+c)—dA((1-b)(a—c)+aN) - 4-)2§
pE, = A 2%5—4b? if b < aatsy
= c(AS+2)+a(2—5A(A+1)) . 4-X25 "’
4-5)\2 if b> 2(A+2)
2(1-b)(b+1)(2(a+c)—A(a—c))—dA%(2a—b(a—c)) 4-)%5
o = 2(4-225-4p?) if b< 2(A+2)
A2 c(A+2)+a(2=A(A3+1)) _ ’
4—5)2 +2)
atc 4-—)2%5
E  _ G af b< 200 +2)
P2 — 2 ) (10)
o . bh> 4—X\*)
if 200 +2)
wfl = ¢, wgl <c,
2(1-b)(b+1)(2c—ar+cA) =522 (a—b(a—c)) - 4-)28
Wl = A NZ5—ap? if b< 305y wh, = ¢
c(2A+4)—aA(A5+2) . 4-X2% ’
1522 if b> 55y
Hgl = HgQ = ng =0,
(a=0)*(1=0)(2(1=b) (b+ 1) =6A(1=b+N) 2(1+b)+X8) 4-)2%5
e, — (4-r25-ap2)” i bs ey
R1 9
(a—c)2(24+6X0) (2—62—35)?) . 4-2%5
(4—6)2)2 if b> 2(A+2)
(a—c)® (A162—8X25(1-b) (b+1)+4(1-b) (b+1) (A(A+4(1—b)) +8(1-b)) ) if b< 4-)25
e, — 4(4-N25-4v2)° = 2(+2)
e (a=0? 2+ . T
(A—ox7)2 if b> 550
(a—c)2(_)\252-4-46()\—0—22)(1—2b)+4(1—b)(1+b)) if b< 4)\6)\22
Hgl + 51—122 _ 4(4-225-4b2) +2)
(64+204+1)(a—c)? b 4 N
452 if > 20 +2)

Characterization of the equilibrium To fully characterize the equilibrium

we have to check

whether the retailer stategically excludes an upstream supplier in the first period to manip-

ulate the learning process. By comparing the present value of the profits of the retailer when

only product A is purchased in period one (take the expressions from (10)) to the present

9We need 4 — A28 > 4b? for the second order conditions to be satisfied and to obtain

period one. Otherwise no production occurs.
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value of the profits when both products are purchased in period one (take the expressions

from (7)), we obtain the following proposition.

Proposition 2 The retailer imposes exclusivity and foreclosures supplier B in period one,
and subsequently in period two, when b € (l_), 1).10 Otherwise, it purchases both products in
both periods.

By direct comparison, we obtain that for b € (—1, ;(j\—fzé)) the retailer purchases both
products in period one and this also leads to product variety in period two. Thus, it is
never an equilibrium outcome to purchase product A in the first period and both products
in the second period. For b € (24(7\—122‘5), 1) the retailer has to decide whether to purchase both
products in period one which also leads to variety in period two or to exclude product B
in period one and subsequently in period two. We find that when b € (b, 1), the retailer

exclusively carries only product A in both periods. The equilibrium outcome is:

(@@ 1ot hoth if be (~1,b)

Ty = 4(1+b)2—522
(%403(52;&) only Ajonly A if be (b1)
(a=0)@A+b)+5N) -
. _ ) SGaeene s if be(=L10)
dp1 = ) _
— if be (b, 1)
Ce | Aa—0)Q+b)+8N) . -
Gaz = st tannaare s e (-10)
oA if be(b1)
a—c Aa—c)(2(14+b)+N) . -
Ty = sty Tanmaaesy o 0 € (=1.0)
- if be(b1)
2(b+1)2(a+c)—aX26-X6(a—c)(b+1) . -
o 4(11b)2—oA2 if be(-1,b)
c()\6+2)—zi(§;26)\(/\+1)) if be ()
2(b+1)2(a+c)—aX26-X6(a—c)(b+1) . -
« 4(140)7—3\2 if be(-10)
Pp1 = ) _
- if be(b1)

- A464 22263 (A2+42) 462 (A(24A+A3+32)+16)+0(4(A(B—A)+8))+16— A5 (A(1+6)+4)
10VWe have b = v 630D >0
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2(b4+1)2(a4c)—ar26—A(a—c)(b+1) Zf b e (—1,5)

* _ 4(14b)2 512
Paz = . a(2— , - (11)
2(b+1)2(a4c)—ar26—A(a—c)(b+1) - T
Py = 4(110)2 0N if be(-10b)
— if be(b1)
. . c if be (—1,5)
Way = 6 Wpr = -
<c if be(b1)
4c(146)2=N26—2X(a—c)(14b) - .
c(2A+4)—aX(A\5+2) . 7
FErSe if be(b1)
4c(146)2=N26—2X(a—c)(14b) - T
- if be(b1)
21 = H*Bl = Hfm = H*BQ =0,
2(a—c)®(2(1+6)> = A\26-A5(1+) ) (26+A0+2) . —
Iy, = (@(1+5)>—6X7)2 if be(-1b)
(a—c)2(246X) (2—0A—6)2) . T
o< )2 if be (b,l)
2(a—c)2(20+A+2)2(1+b) - T
(a—c)*(24+))* ; A
Gox)? if be (b, 1)
2(a—c)2((6+1)(b+1)+A8) - T
5, + 0I5, = 8b—\?0+-4b%-+4 if be (_17 b)
fomaetbiy=c) if be(b1).

There is a trade-off between more intensive learning process under exclusivity and more
varieties in the market under non-exclusivity. When product differentiation is low (b is high),
the "learning" effect dominates the "more varieties" effect and firm B is excluded in period
one and subsequently in period two. Intuitively, the more substitutable the products are,
the less aggregate demand is foregone if product B is not present in the market and the lower
cost is preferred.

An example of the difference in the present value of the profits, All = (Hg1 + 51‘[52) —
(IIXF + 6II}F), is useful to understand the equilibrium outcome. Note in Diagram 1 that
for high values of the product differentiation parameter (b — 1), the present value of the
profits under exclusivity is higher than under non-exclusivity, thus, one product is purchased
by the retailer in equilibrium (since AIl > 0). For a given level of the discount factor § (axes
y), the difference in the present value of the profits starts out negative - for low values of b

- and then turns positive as b increases.
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Diagram 1

ATl = (15, + 0T15,) — (IINF + 6TINF)

A=1
We discuss now the properties of the equilibrium we have derived. First, we study the
effect of the learning-by-doing process on the quantities produced and the profits. Then,
we compare the quanities produced in the first period to the quantities produced in the
second period. The consumer surplus and the total welfare is examined separetely in the

next section.

Remark 1 As the learning parameter A\ increases, all equilibrium quantities increase, the
equilibrium proCts in the Orst period decrease and the equilibrium proGts in the second period
and the present value of the total proCts increase.

By directly differentiating the equilibrium quantities, we obtain that for both products
and for both periods as the learning process becomes more intense, the quantities increase
(ddiit > (0 fori = A, B and t = 1,2). Thus, the total production under the learning-by-doing
hypothesis exceeds the total production when there are no gains from experience (A = 0).
Another implication is that the prices in the dynamic model are lower compared to the prices
in the static model where there is no learning and production costs do not reduce in time.
By directly differentiating the relevant equilibrium expressions at (11), we also obtain that
the equilibrium profits in the first period decrease with A (% < 0) but the equilibrium
profits in the second period increase with A (%ﬁ > 0). A part of the retail profits should be
sacrifised in the first period to take advantage of the learning process in the second period.
However, the present value of the profits always increase with A (w > 0) which
means that the dynamic model gives higher total profits compared to the static model.

Remark 2 The quantity produced in the Orst period is lower than the quantity produced in
the second period, ¢;2 > ¢;1.
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The marginal production cost in the first period is higher than the marginal production
cost in the second period, which leads to higher prices in the first period (p;; > ps2) and

lower quantities.

4 Consumers’ surplus and total welfare

We have already obtained that when products are close substitutes (b > b > 0) exclusivity
emerges in the dynamic setting. Here, we study whether exclusivity is beneficial for the
consumers and thus is welfare enhancing too. First we compare the product prices among

exclusivity and non-exclusivity.

Remark 3 When exclusivity is imposed by the retailer, the product prices in both periods

reduce compared to the non-exclusivity case: p5, < pY¥ for t =1, 2.

When b > b, consumers face the positive effect of price reduction due to the more intense
learning and the negative effect of reduction in the product variety in the market. Which
effect dominates? Is exclusivity beneficial for the consumers? We calculate the consumers’
surplus that includes both the price reduction effect and the product variety effect and then

compare the two cases.!?

oSyt = (1+b)(ng)2:(1+b)((a—c)( (1+0) +5)\>

4(1+b)2 — 6)?
a—c _i_)\(a—c )(2(1+b —|—(5)\)>2
20+0) 2(14+0b)(4(1+b)2—6X%))

CSNE = (1+1) (ng)Qz(ler)(

g Lopve 1/(la=c2+56N))
1 2 1 ((a—c) 2+’

E _ 1(.EN2_ 1 Sl
08y = 5 (ak) 2( e :

where the subscript refers to the time period.

The difference between the consumers’ surplus under exclusivity and non-exclusivity for
each period, AC'S; = CSF—CSNE | is increasing in b and there exists a unique and positive b,
say by (A,0) > 0, such that AC'S; = 0. Above this critical b, the difference in the consumers’

surplus is positive. Hence, the following proposition is proved.

Proposition 3 When products are close substitutes - b is positive and takes high values
- consumerst surplus is higher under exclusivity compared to non-exclusivity. The price

reduction exect outsets the product variety eaect.

1See Singh and Vives, 1984.
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To prove that exclusivity is always beneficial for the consumers (when it is imposed
by the retailer) it is sufficient to prove that the difference between the consumers’ sur-
plus under exclusivity and non-exclusivity is positive in both periods when b = b (that is,
AC'S; (b = 5) > 0). If this difference is positive at point b, then it is positive for every b > b
where exclusivity is imposed by the retailer. We have proved numerically this argument and
provide an example in the following diagram for the difference in the consumers’ surplus in

the first period.'> Analogous results are taken for the second period.

Diagram 2
y0.08--
A=19
0.06 T
A=1
0.04 T
0.02 T
2=0.1

000 —=—t—+—t—+—t——F—+F++t—+—F——F——F+——

01 02 03 04 05 06 07 08 09 33'0

ACS; (b=1b) = (a—c)’xy

In Diagram 2, we plot for the various values of the discount factor ¢ and various values of

the learning parameter A, the difference between the consumers’ surplus under E and NE in
ACS: (b=b)

where this is equivalent to plotting AC'S; (b = l_)), since (a — 0)2 > (0. Observe that y is

the first period divided by (a — ¢)* when b = b. We call this expression y, with y =

positive and increasing in 6 and A, therefore, AC'S; (b = 5) is also positive. Thus, when
exclusivity is chosen by the retailer this also leads to higher consumers’ surplus compared
to the non-exclusive case. Consumers prefer lower prices than more varieties in the market
when b > b. The difference in the consumers’ surplus increases with § and A. Since the
discounted stream of profits and consumers’ surplus under exclusivity is higher than under

non-exclusivity, we have:

Proposition 4 When the retailer imposes exclusivity, total welfare is increased compared to

the non-exclusive case.

12We have proved this result numerically for several values of the learning parameter A, however, due to

the complexity of the calculations, a formal proof is pending.
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5 The social planner’s solution

It is important to calculate the social planner’s solution and compare this to the equilibrium
outcome obtained in Section (3). Is the equilibrium rate of learning the social optimal? The
social planner maximizes the total welfare with respect to the quantities produced, that is,
the sum of the chain profits plus the consumers’ surplus and decides whether to exclude a
product to intensify the learning process. The analysis is analogous to the analysis in Section

(3). We begin with the static model and proceed with the two-period model.

5.1 Static social optimum

Non-exclusivity When both products are purchased, the social planner maximizes the to-
tal welfare - the sum of the chain profits and the consumers’ surplus with respect to the
quantities:

mazW = Hffftal + Hﬁgt‘“ +CS8

qA,9B
Q4 + b + 2bqaqs
2

= ((pa —wa)qa + (wa —c)qa) + ( (pB —wB)gs + (WB — €)qB) +
¢4 + qB + 2bqaqs

= (pa—c)ga+ (pp— g+

2
This maximization gives:
nt o= e
HﬁVE,total _ 0’
2
WNE — OgNE _ (a—c) '
1+b

Exclusivity When the social planner chooses to purchase only product A, the problem
becomes:

mazW = TI¥™ +CS

qA

= ((pa —wa)ga + (wa — c)qa) + %
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with optimum values

E
qpy = a—¢,
E
pA = ¢
Etotal
IT, = 0,

2
WE _ CSE: (CL—C)
By direct comparison of the total welfare between the two cases, we obtain:

Lemma 5 The social planner never excludes a product in the static model since there are

no gains from experience.

Note also that the final prices are set equal to the production costs, therefore, the total

chain profits reduce to zero and the total welfare is equal to the consumers’ surplus.

5.2 Dynamic social optimum

In the dynamic model, the social planner maximizes the discounted stream of total welfare.
We assume that the discount factor ¢ of the social planner is the same as the discount factor
of the firms. The maximand in the first period is W7 + W5 and the maximand in the second
period is W5. We proceed backwards to solve for every subgame.

Period two

Taking as given the quantities purchased in the first period (therefore the production costs
in period 2), we consider first the case where both products are purchased in period two.

Non-exclusivity The social planner maximizes the total welfare in period two

qzl2 + ‘ﬁ%z + 2bqa2qB2
5 )

Wy = (paz — ca2)qa2 + (P2 — cB2)qB2 +

Taking into consideration the cost asymmetries that may exist and the corner solutions we
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have

a bcpo—ca2 . a—cpo
qao = 1+b + 1-b2 Zf b < a—cas
- I
_ - a—Ccp2
a — Ca if b> .
a bcas—cpo . a—cpo
B2 = 1+b + 1-b2 if b< a—caz
0 if b>o=em
Pa2 = Ca2,
cpy if b< ot
PB2 = )
—if b
total
Hi2 - 07
a(a—clAgb—cBQ) + 032—"-62321—?)26‘42052 Zf b S a—cpa
Wy = CS,= i , 2078 aea
(a—caz) ; a—cpy
5 uf b> "

Note that the final prices are set equal to the production costs which lead to zero profits and
maximum consumers’ surplus.
Exclusivity When product B is excluded in period two the social planner maximizes

2
Wy = (pas — Ca2)qa2 + @7

2
which gives
da2 = Q— Cpz,
baz = Cao,
gt = 0,
W, = o5, = =)
5 .

Period one

Let us now proceed to the first period of the game. Analogously as in the basic model, we
solve for the two cases in period one, under non-exclusivity in the first period which always
leads to product variety in the second period and under exclusivity in the first period which
might lead to product variety or only one product in the second period.

Non-exclusivity When both products are purchased in the first period, there is no cost
asymmetry in the second period of the game and the social planner maximizes

9,241 + 611291 + 2bgqa19m1
2

s a(a—cas— Cpa) Ao+ Chy — 2bCarCps
1+b 2(1— 1)

Wi+ W, = (pa1—c)ga+ (pB1—¢)gp +

s.t. Cio = C_)\Qil-
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From the first order conditions we obtain!?

NE (a—c)(b+Ad+1)

& 20— N5+b2+1"7

NE (a—c)(b+A5+1)

G2 20— N54+b2+1"7

NE cb+1)(b+AX+1)—aXd(b+A+1)

P = 5 <,

20 — N0+ b2+ 1
AMa—c)(b+X+1)

NE __ _ — .
P = M- N5+ r1
—2(a—c)* (b 1 b 1
[VE-total  _ (a—c)” (b+ X6+ )/\5(2+/\+ )<0’ (12)
(26— X6+ 02+ 1)
HéVE_tOtal — 0,
2 2
CSNE (a—c)"(b+1)(b+A+1) >0,

(2b — 26 + 02 + 1)°
2 2
CSVE (a—rc) (b—i—l)(b—i—)\—i;l) >0,
(20— A%6 + b2 + 1)
(@—c)*(b+ A +1) (26— A5 — 2073 + % — bAJ + 1)
(2b— A2 + b2 + 1)°
2 2
WVE — (a—c) (b—i—l)(b—l—)\tl) >0,
(20— A% + b2+ 1)
(= (b+3+b5+200+1) _
20— N6+ 0%+ 1 -

Note that final prices in the second period are equal to the production costs but prices in the

?

WP 4 swy'P

first period are lower than the production costs to intensify the learning process by increasing
the production in the first period. Thus, there are some losses in the first period but total
welfare is positive and at the maximum level.

Exclusivity When the social planner chooses not to distribute product B in the first period

of the game, it maximizes

2 2 2 C AoC . _
(Par = €)qar + 5+ +0 (“(“*"’AQ*CBQ) — Dt SR 32) if b< o

Wi+ oWy = 12+b e 2(1-%) a—cas
(Pa1 = c)gm + 5 + 6752 if b> e
s.t.caa = ¢— Aga1 and cgy =c¢
or equivalently
Wi+ Wy =
2 ala—(C— —C c— 2 C2— Cc— C . a—cCc —
(@ —qa1 — ¢)qar + 14+ +5< (a—(e-dam)=g) | (=dam) ;(14,3?( Aga1) ) if qa< @=9Ub
B a—(c— 2 . a—c)(1—
(@ = gan — g + G + gletezpuan)” if qn> eoguen

13To obtain positive quantities and to satisfy the second order conditions, we should have 2b—A\25+b%+1 >

0, —26—A0+b2+1>0and1—\6—0b2>0.

24



Following the same steps as in Section (3), the social optimum expressions under exclusion

in the first period are

E
da

E
A2

E
dpo

E
Pai

E
Pas

PB2

HlEftotal

HQE—total

CSP

cSe

W + oWy

~N —— ——— T/

Ve

\

(a—c)(1—b)(b+A6+1) if b< 1-)2%5 both in t=2

1-\26—b2 1+
—o)(1 . )2 . )
% if b> 1&3 only A in t=2
(a—c)(1=b+A) - 1-)\2§
e W 0SSR
(a—c)(1+N) - 1-X25 '
1-2% if b> 555
(a—c)(1-b—bA—-A%3) . 1-228
122652 if b< S5
: 1-225
0 if b> =55
c—b2c—aAd+cAd—ar5+abAI—bcAd . 1-)\%5
122652 <c af b< Iy
c—aAd+cAd—aA>s . 1-225
ey e <c if b> S5
c—adtcA—b2ctab?A—b2cA—ar?5+abA26—bcA25 . 1-)\%5
c—adtch—ad?§ __ ; 1-2%
SO = Cpo if b> T
. 1-)\%5
¢ if b< gy
. 1-)\26
- if b> I+
a—c)2(b—1)AF(1—b+A) (b+A6+1 : 1-X28
(a=c)*( )2( g( )<Ozf bﬁlﬂ
(\26+b2-1) (13)
—(a—c)2(A6+1)A6(A+1) . 1-225 7
(o-1)’ <0 if b> =55
. 1-)2%5
0 iof b< 555
. 1-2%5
0 iof b>5
(a—c)2(b—1)2(b+A6+1)% . 1-)26
if b<
2(2\25462-1)" F =TS
(a—c)2(A5+1)2 . 1-X225 '
=t if b>
2(}\2(5—1)2 f 1+)\
(a—c)® (A462+(1-b2) (2A—2b—2bA+ A2 —2)%5+2)) if b< 12225
2(\25+62-1)° -
(a—c)2(A+1)2 . 1-225
Ty if b>
2(A25—1)2 f 1+)\
(a—c)?((1-b) (b+20+2X6+1)—A25?) if b< 1-225
2(1-A25-b2) - 1+
(a=0)*(54+200+1) . 1-22%
2(1-1%) =0 if b> 1+A
(a—)? (X162 +(1-b2) ((2A—2b—26A+ A2 +2X25+2) — 4126 ) if b< 12228
2(X\26+b2-1)° = 1A
(a—c)2(A+1)2 . 1-2%5
L if b>
(a—c)? (X202 (20—2X\+2bA+2X26+3b2 5 ) +(b+1) (b—1)> (b+46-+4A5+1) ) if b< 12225
2(A\25+b2-1)° - A
(a—c)? (22362~ 2262 +-405+20+1) s 1A%
if b> g

2(x25-1)°

Again here the social planner intensifies the learning process by setting prices lower than the
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production costs in the first period and thus incurring some losses. In the second period,
prices are equal to the production costs. We find that exclusivity is imposed in the first

period of the game which also leads to exclusivity in the second period of the game when

1-)\25
1+

1-)\25

T the quantity of product A purchased in the first period

b>

however, when b <
of the game is not so high to exclude product B in second period.

Characterization of the social optimum To fully characterize the social planner’s solution
we have to check when the social planner strategically excludes an upstream supplier in
the first period of the game to manipulate the learning process. So we have to compare
the present value of the total welfare using expressions (12) and (13) for every product

differentiation parameter.

AW= (WF + W) — (W] 4 sWF) =

(a—c)® (A262 (2b—2X+2bA+2X25+3b2 =5 ) +(b+1) (b—1) (0+46+4A6+1))  (q—c)? (b+-54+-bS-+2A5+1)
2(\25462-1)" 2 A251b2 11

(a=0)* (=2A%0° N2 14N +2641)  (a—c)? (b+5+b0+2X0+1) if b> 1-22§
2(/\25_1)2 26—A*6+b2+1 1A

. 1-)%5
if b<SER

When AW is positive and b < 11_ J:\i‘;, exclusivity is imposed only in period one and in period

1-)%5
[

two both products are purchased. However, when AW is positive and b > exclusivity

is imposed in both periods. Numerically, we have found that:'*

Lemma 6 For low values of the product diaerentiation parameter the social planner chooses
to have both products in the market in both periods. For intermediate values of the product
dicerentiation parameter product B is excluded in the Orst period but not in the second period.
Finally, for high values of the product diaerentiation parameter product B is excluded in both

periods.
Also, we have that:

Lemma 7 The social planner tends to impose exclusivity more often than the retailer.

14We have proved this result numerically for several values of the parameters, however, a formal proof is

pending.
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To better understand these results, we give a numerical example. For a specific learning
and discount factor parameter, we plot in Diagram 3 - for each b - the difference in the present
value of the welfare (AW = (WF + dWF) — (W{NF + §W'F), the objective function of the
social planner) and the difference in the present value of the profits (AIl = (I1%, 4 0I1%,) —
(IINE + SIINF), the objective function of the retailer from Section (3)). We observe that
when the products are close complements the social planner never imposes exclusivity and
this also holds for the retailer (AW < 0 and AIl < 0 for low and negative b). However,
when the products are not close complements (b is negative but not very low) the social
planner excludes product B only in the first period which is never an equilibrium choice for
the retailer. The retailer never excludes product B in the first period when the products are
complements (close or not, AIl < 0 for b < 0). Also, the social planner excludes product B
from the market only in the first period when products are not close substitutes and excludes
product B from the market in both periods when products are close substitutes. In contrast
the retailer never excludes product B only in the first period, it excludes product B in both
periods for high and positive values of b.

To summarize, as b increases (from -1 to 1) the social planner first carries both products
in both periods, then, carries only product A in the first period and both products in the
second period and, finally, it carries only product A in both periods. However, the retailer,
first, carries both products in both periods and then carries only product A in both periods.
Note also in the diagram that exclusivity happens more often in the social optimum setting
compared to the equilibrium outcome where the retailer imposes exclusivity. The area of the

parameter b where AW is positive is greater than the one where AlI is positive.
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By direct comparison of the quantities in the first period under the planning solution and

the equilibrium outcome of Section (3), we conclude to the following proposition.

Proposition 5 The rate of learning in equilibrium is lower than the social optimum. The
production costs in the second period are lower under the social optimal due to the higher
quantity produced in the Orst period, compared to the equilibrium outcome without a social

planner.

6 The role of the intermediary

In this section we study the role of the retailer in the learning process. Is he necessary to
intensify this process? Or do firms take advantage of the learning process equally efficiently
without the downstream monopolist. First, we analyze the role of the retailer in the static
model where there is no learning and then we study the dynamic model.

We compare the equilibrium outcome when the upstream firms distribute their products
to the final market indirectly, via the retailer, to the equilibrium outcome when the upstream
firms distribute their products directly to the final consumers. When there is no intermediary,
the outcome is the Cournot duopoly outcome with differentiated products and when a retailer
exists, the outcome is the monopoly outcome (given in Section (2)). The key parameter is the
product differentiation parameter. When the products are substitutes (b € (0,1)) and there
is no intermediary, the final prices and total profits are lower and the consumers’ surplus

and total welfare are higher compared to the case where a retailer exists.

Remark 4 From the social point of view, when the products are substitutes, the presence of
the intermediary hurts the market, since the retailer gains the monopoly proGts by increasing
the Onal prices and, thus, lowering the consumersi surplus and total welfare. In contrast,
when the products are complements, the role of the retailer in the market is positive, since
it internalizes the externalities from the two complement goods. The prices are lower, the
consumersi surplus, proOts and total welfare are higher when there exist a retailer in the

downstream level.

Then we solve for the dynamic Cournot differentiated duopoly model with learning by
doing technology and no intermediary. Both products are purchased in both periods and the
equilibrium quantities are given by

¢ (a—)(@=b)2+b2+40N)
= T e _an AP

L asc Ma-o(@-b)E+bP 4N
G = 250 210) (2210 1007 fori=4,5.
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We compare these quantities to the quantities in our equilibrium model with the presence

of the retailer

(a—c)(2(1+b)+6X) ) _
IR A both/both if be (—1,b)

G = _
' % only Ajonly A if be (b1)
(a—c)(2(1+b)+6X) -

e W be (-1,0)

Ip1 = _
o - if be (b1)

and obtain that:

Remark 5 For b € (—1,0) we have ¢S, < ¢34, , for b € (0,b) we have §; > ¢4, and for
be (b,1) we have ¢§, < ¢4 -

The presence of the intermediary intensifies the learning process when the two products
are complements or when products are not close substitutes and exclusivity is imposed by
the intermediary (i.e. b € (—1,0) U (5, 1)) . The retailer coordinates the purchases of the
two products and takes advantage of the learning process in a more efficient way compared
to the case where upstream producers sell directly their products to the final consumers.
The rate of learning is closer to the social rate of learning - for these parameter values of b -

when there is an intermediary in the market.

7 Conclusion and further research

The learning-by-doing effects play a significant role in a vertical chain. In this paper, we
examined how the learning-by-doing process affects the final market outcome in a vertical
framework. Upstream firms produce differentiated products, either substitutes or comple-
ments, and the downstream monopolist sets the linear contract terms. The unit production
cost of the upstream firms reduces with the accumulated production. We study how the
dynamic interactions between upstream and downstream firms affect the exclusive dealing
decisions in a two-period game. The existing literature has either examined vertical contract-
ing without dynamic interactions due to learning effects or the learning-by-doing process in
an oligopolistic industry without vertical considerations. While our paper is, to the best of
our knowledge, the first paper that studies a dynamic vertical contracting framework with
learning-by-doing production technologies.

In the static model, both products are carried by the retailer. Exclusivity never arises
in equilibrium, since final consumers like product variety. When we introduce dynamic

considerations, the decision on imposing exclusivity depends on the product differentiation
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parameter. Close substitutability leads to exclusivity in the dynamic model, since the "lower
prices" effect (due to lower production costs) dominates to the "product variety" effect. In
contrast, complementarity or not close substitutability leads to an equilibrium where the
retailer purchases both products in both periods. More varieties in the market are preferred
to lower final prices. Consumers’ surplus and total welfare is also higher under exclusivity
when it is imposed by the retailer compared to the case where exclusivity is not imposed
(for example due to regulatory restrictions). Therefore, exclusivity is welfare improving.
Nevertheless, the equilibrium rate of learning is not equal to the social optimum. A social
planner would impose more often exclusivity and would reduce more the production costs
in the second period compared to the retailer. Finally, when products are complements or
close substitutes the presence of the retailer is necessary to coordinate the learning process.

A number of extensions are open for future research. First, one may examine the case
where the bargaining power is at the upstream level or firms bargain on the contract terms.
What is the Nash bargaining solution in the dynamic game? Does exclusivity arise in
equilibrium? When upstream firms set the contract terms and the retailer chooses exclusive
dealing or not, exclusivity is never an equilibrium outcome. The downstream monopolist
prefers to leave the upstream competition active.

A second interesting extension is to change the vertical structure, that is, assume a dif-
ferent number of firms. Is it more difficult for exclusivity to arise when the number of the
upstream suppliers increases? A third extension is to impose different learning parameters
and/or different discount factors for the two upstream firms. Is the firm with the higher
learning parameter and discount factor favored by the downstream retailer? Another inter-
esting extension is to study the quadratic learning-by-doing formulation or industry-wide
learning-by-doing with spillovers between the producers rather than product specific.

The last decades there is a lot criticism on exclusionary practices. Sometimes these are
considered as anticompetitive and sometimes as procompetitive. In this paper, we give
the conditions under which exclusivity is beneficial for firms and consumers in a dynamic
vertical framework with learning-by-doing production technologies. Our analysis enriches the
qualitative results concerning the exclusionary practices but further research is, of course,

necessary.
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