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Abstract

We consider a vertical industry where an upstream monopolist sells
an homogenous good to competing retailers who serve the �nal market.
Using an industrial organisation approach, we show that if at an initial
stage the �nal market is supplied by an incumbent retailer holding long-
term contracts with the upstream monopolist, then an excessive entry of
�rms on the retail market leads to a price increase for �nal consumers.
Our model illustrates the existence of a trade-o¤ between alleviating the
double marginalisation issue thanks to additional competition at the retail
level and limiting the market power of the upstream producer on the
wholesale market through long-term contracts. Our results still hold if
a dominant upstream producer faces a competitive fringe, provided �rms
of the fringe face substantially higher costs of production. The counter-
intuitive outcome of our model could be of particular relevance for the
European natural gas industry, in case the recently settled organisation
grouping the largest gas exporters was to turn into a cartel of producers.

Index Terms - Long-term contracts, vertical industry, entry, European
natural gas markets (L13, L42, L43, L95).

1 Introduction

The liberalisation of the European natural gas industry is progressing too slowly
according to European authorities. Even though �nal consumers can now freely
choose their gas supplier, incumbent retailers continue to hold signi�cant mar-
ket shares. Further, while wholesale market places for gas are developing and
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becoming more liquid, most volumes are still delivered through historical long-
term take-or-pay contracts between incumbent retailers and producers. Mean-
while, Europe is becoming more and more dependent on natural gas imports,
and EU initiatives to foster competition at the production level of the industry
(i.e. outside Europe) have so far reached a limited success. On the contrary,
the main suppliers of gas have recently formed the Gas Exporting Countries
Forum (GECF), and some fear that this �discussion forum�might in the future
turn into a cartel of producers (the �gas-OPEC�)1 . Leaving aside the key issue
of security of supply, our motivation is to investigate whether �nal consumers
will necessarily enjoy lower prices if more �rms enter at the retail level of the
European natural gas industry.
We propose an industrial organisation approach to address this issue. We

depict a vertical industry where the production of an homogeneous good is made
by a dominant upstream producer facing a competitive fringe whose production
costs are higher. We further suppose that the dominant upstream producer
initially holds long-term take-or-pay contracts with a downstream monopolist
who serves the �nal market. We model liberalisation of the retail market though
the following three stage game. At the �rst stage of the game, the monopoly of
the incumbent retailer is lifted and a wholesale market for the good develops,
which permits new �rms to enter the retail market by paying a �xed cost of
entry; the incumbent retailer and the dominant upstream producer react at the
second stage by renegotiating the terms (price and quantities) of their long-term
contracts; competition among �rms in the industry occurs at the third stage and
is depicted by a game inspired by the work of Neumann, Fell and Reichel (2005).
Our model shows that more entry at the retail level may lead to higher prices

for �nal consumers, provided costs of the competitive fringe are substantially
higher than those of the dominant upstream producer. This counterintuitive
result stems from the fact that while more entry drives down margins at the
retail level, it also induces contracting �rms to reduce the size of the long-
term contracts they hold and hence reduces their pro-competitive e¤ect (as �rst
described by Allaz and Vila (1993)). More entry at the retail level leads to an
increase of the wholesale market price mitigated by the presence of the upstream
competitive fringe. If the production of the fringe is large enough, this wholesale
market price increase will be of second order compared to the gains induced by
more competition at the retail level : we �nd the classical outcome that more
entry bene�ts �nal consumers. But if the production of the fringe is limited,
more entry at the retail level may induce higher retail prices for �nal consumers.
Our model illustrates the existence of a trade-o¤ between limiting the market
power of an incumbent retailer through additional competition at the retail
level and that of a dominant upstream producer through long-term take-or-pay
contracts. This result could be of particular relevance for the European natural

1The motivations for GECF formation are discussed by Wagbara (2007) and Hallouche
(2006). Massol and Tchung-Ming (2009) show that GECF members could collectively reduce
the transportation costs they have to incur, but that it would be hard to �nd a scheme
acceptable by all GECF members to share these savings; the authors claim therefore that the
aim of the GECF cannot be to optimise costs but rather to exert market power.
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gas industry, in case the GECF was to turn into a cartel of producers.
To our knowledge, the mechanism we depict has not been described in the

literature. In a di¤erent context, Inderst (2002) has shown that increased com-
petition could lead to higher prices for �nal consumers. In his model, an incum-
bent �rm serves two categories of clients, some being captive and some others
being able to change supplier by paying a switching cost. A more intense com-
petition (i.e. a lower switching cost) will induce the incumbent �rm to target
more speci�cally its captive client base and lead to higher average prices for
all consumers. It is however widely perceived that an increase of competition
through the entry of new �rms in a market leads to a reduction of the price
paid by �nal consumers. In case of a vertical industry where an homogeneous
good is produced by an upstream monopolist, it has been shown that entry
of �rms at the retail level alleviates the issue of double marginalisation and
consequently reduces the price paid by �nal consumers. If perfect competition
among downstream �rms occurs, these �rms do no more exert a negative exter-
nality on the upstream �rm, which permits it to exert fully its monopoly power
and pocket monopoly pro�t. Final consumers pay the monopoly price, which
is lower than the price they would have paid assuming imperfect competition
at the retail level. But it is also known that too much entry can lead to a de-
crease of social welfare through an excessive duplication of �xed costs. In the
case of an homogenous good, Mankiw and Whinston (1986) have demonstrated
that imperfect competition among �rms leads to excessive entry compared to
what would be socially optimal, because entrants do not internalise that they
will induce incumbent �rms to reduce their output. Ghosh and Morita (2007)
have shown that such result does not necessarily hold for a vertical oligopoly.
Assuming that entry at the upstream level of the industry is endogenous to the
model whereas the number of downstream �rms is �xed, they �nd out that the
number of upstream entrants is socially insu¢ cient when downstream �rms hold
signi�cant market power. But in both models, even if excessive entry leads to
social ine¢ ciency, �nal consumers bene�t from more entry as the price they pay
decreases when the number of entrants increases2 . Our model illustrates that
excessive entry at the retail level of a vertical industry may lead to higher prices
for �nal consumers.
Section 2 introduces a basic model which permits to capture the e¤ects

at stake in a simpli�ed framework, assuming an upstream monopolist and an
exogenous number of entrants at the downstream level of the vertical industry.
Section 3 proposes a stylised representation of the European natural gas market,
taking care of the presence of a competitive fringe of upstream producers and
making the number of downstream entrants endogenous to the model. Section
3 concludes and gives some policy recommendations.

2Making the number of entrants endogenous at both levels of a vertical industry, Reisinger
and Schnitzer (2008) illustrate that facilitating entry at one level has some ambiguous feedback
e¤ects at the other level. For example, reducing �xed entry costs at the downstream level
may induce more or less upstream �rms to enter, given the actual value of the entry cost. In
their model, social welfare (which is by construction equal to consumer surplus) is however
always increasing when the �xed cost of entry decreases.
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2 A simpli�ed model

2.1 Assumptions and notations

We consider a vertical industry where an homogeneous good is produced by a
monopolist at the upstream level and delivered to �nal consumers by at least
two retailers competing at the downstream level. We assume that the marginal
cost of production of the upstream monopolist is constant, and for simplicity
we set it equal to zero.
At an initial stage, the downstream level of the industry is not opened to com-

petition and all �nal consumers are served by a monopolist retailer, hereinafter
referred to as the "incumbent". Liberalisation of the retail market permits N
symmetric retailers ("the entrants") to enter. We suppose in this Section that
the number of entrants N is exogenously given and is at least equal to one. We
assume further that the marginal cost for distributing the good is constant and
equal for all retailers (including the incumbent), and set it to zero.
Demand from the �nal market is supposed to be deterministic and perfectly

known by all �rms active in the industry. It is assumed to be linear and aggre-
gated by using the inverse demand function pf = D�qI�NqE , with qI � 0 and
qE � 0 the quantities respectively o¤ered by the incumbent and each entrant
to �nal consumers.
The N entrants supply themselves on the wholesale market only. Each of

them buys the quantity qE at the price pw; and is price taker from the wholesale
market price. The upstream monopolist sell a quantity sM on the wholesale
market, while the incumbent can be a net seller (sI > 0) or a net buyer (sI < 0)
on that market. Indeed, the incumbent disposes from historical long-term take-
or-pay contracts that were entered with the upstream monopolist prior to the
liberalisation of the retail market. Contracts are de�ned by a maximum quantity
K that can be o¤taken, a marginal price Px to be paid for each quantity xI � K
of the good o¤taken under the contracts and a �xed payment equal to TK3 ,
further assuming Px+T > 0. Long-term take-or-pay contracts are then modelled
as two-part tari¤s with a cap on the quantity that can be o¤taken.
We �nally assume that all information is public and that all players are

rationale. Figure 1 illustrates our setting.

2.2 Timing of the game

Liberalisation of the retail market and the development of a wholesale market
induce the entry of �rms at the downstream level of our industry. But contract-
ing �rms may have an incentive to react to the new structure of the industry
and modify the terms of their long-term contracts. To depict such process, we
adopt the following timing.

3This formulation is equivalent to state that long-term contracts consist of a take-or-pay
quantity K being also the maximum o¤take quantity, a contract price Px + T , and a take-or-
pay penalty for quantities of the good not o¤taken equal to a percentage T

Px+T
of the contract

price.
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Figure 1: stylised representation of the industry

At date t1 ("entry stage"), the downstream market is liberalised, which was
not envisioned by the upstream monopolist and the incumbent retailer when
they initially negotiated their long-term contracts. Downstream authorities are
however not in position to challenge the monopoly structure at the upstream
level of the industry, say for example the good is imported from foreign countries.
A wholesale market develops, where the market price pw is set in accordance
with o¤er and demand for the good, and N entrants enter to compete with the
incumbent on the retail market4 .
At date t2 ("renegotiation stage"), the upstream monopolist and the in-

cumbent retailer observe the entry of new �rms (they know N) and react by
renegotiating the terms (price and quantities) of their long-term contracts. We
suppose that new entrants are not in position to enter into long-term contracts
with the upstream monopolist, and that for regulatory reasons the upstream
monopolist cannot integrate vertically nor use vertical restraints such as ex-
clusivity contracts or resell price maintenance that would allow to restore its
monopoly power. We assume further that if the upstream monopolist and the
incumbent retailer do not manage to �nd a mutually satisfactory agreement
long-term contracts are terminated5 .

4 In this simpli�ed approach, N the number of entrants is deemed to be exogenous and the
entry stage will therefore not be explicitly modelled. In the next Section, entry will be made
endogenous to the model.

5This simplifying assumption will be lifted in the next Section, where we consider a more
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At date t3 ("competition stage"), the �rms compete to maximise their prof-
its, given the industry structure and long-term contracts features (even though
contract prices remain con�dential, we suppose that contracted quantities are
perfectly known by all �rms). In case they have failed to agree at date t2, we
assume that the upstream monopolist sells the good on the wholesale market
to the incumbent and the N entrants, which then compete in quantity to resell
it to �nal consumers: this is a classical double marginalisation framework. If
on the contrary they have found an agreement, we consider that the incumbent
retailer holds a competitive advantage over the entrants on the retail market.
Indeed, thanks to its take-or-pay contracts, it bene�ts from a marginal cost of
supply Px below pw (at the expense of the �xed fee TK). The incumbent can
then credibly commit to defend a certain market share on the retail market. In
such case, we model competition between the �rms by using a two-stage game
inspired by the work of Neumann, Fell and Reichel (2005)6 :
- at the �rst stage of the competition game, the upstream monopolist and the

incumbent retailer simultaneously decide on the quantities that they will buy
or sell on the wholesale market (sM and sI), and, for the incumbent, quantities
it will o¤take under the long-term contracts (xI � K).
- at the second stage of the competition game, given the wholesale market

price pw and the quantities qI the incumbent proposes to �nal consumers, the
N entrants simultaneously decide the quantities qE they purchase and resell to
�nal consumers on their residual share of the market7 .
Our game is solved by backward induction. We look for equilibrium quanti-

ties, prices and pro�ts of the �rms.

2.3 Results and interpretation

The resolution of the game is described in appendix n�18 . We show at �rst
that the incumbent retailer cannot pro�tably foreclose the retail market: it will
then accommodate entry and leave a share of the retail market to new entrants.
Further, the incumbent retailer turns out to be a net buyer (sI < 0) on the
wholesale market at equilibrium, even if it does not fully o¤take its long-term
contracts, which occurs for K larger than a certain threshold that we denote

realistic case where long-term contracts are binding and remain in full force if parties are to
disagree.

6The model of Neumann, Fell and Reichel is derived from the work of Gaudet and Van
Long (1996) but the timing of their game is di¤erent. In Gaudet and Van Long, downstream
divisions of vertically integrated �rms and non integrated retailers play simultaneously at the
second stage of the game and take the wholesale market price as given. Neumann, Fell and
Reichel make vertically integrated �rms decide all their strategic variables simultaneously with
non integrated upstream �rms at the �rst stage of the game, arguing they have a structural
advantage over non integrated downstream �rms thanks to an unlimited access to the necessary
good at the marginal cost of production.

7By announcing a large quantity qI (equivalently, by proposing a low price to �nal con-
sumers), the incumbent retailer is then in position to foreclose the �nal market. Such strategy
can however be sustained only if it makes a positive pro�t.

8A more detailed presentation of this simpli�ed model and its full set of results can be
found in Charmaison (2009).
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by Klim. For K � Klim, the incumbent retailer does fully o¤take its long-term
contracts (xI = K). In such case, the total quantity produced by the upstream
monopolist is strictly increasing in K:

sD + xI =
2N

4N + 3
D +

2N + 3

4N + 3
K

This result illustrates the pro-competitive e¤ect of long-term contracts when
�rms compete in quantities, which was �rst described by Allaz and Vila (1993).
The upstream monopolist having sold part of its production under long-term
contracts (forward sales) behaves more aggressively on the additional quantities
it can sell on the wholesale market (spot sales). More contracted quantities
increase this e¤ect and induce a lower price for �nal consumers. But in our
model, when the contracted quantity K is greater than the threshold Klim, the
incumbent does not fully o¤take its contracts (xI = Klim for any K � Klim).
The pro-competitive e¤ect of long-term contracts is then capped at the threshold
quantity Klim.
We further observe that, provided that the marginal price Px under long-

term contracts is not too high (so that the incumbent fully o¤takes its take-or-
pay quantity, i.e. xI = K), the joint pro�t of the upstream monopolist and the
incumbent retailer is concave in K and maximised for:

K� =
1

2

8N + 9

(4N + 9) (N + 1)
D

We show that there always exist a range of contract prices Px + T such that
both contracting �rms see their pro�t increasing when selecting K� compared
to a case where contracts would terminate. Hence in the renegotiation stage
the upstream monopolist and the incumbent retailer will always agree to pick
the quantity K� that maximises their joint pro�t, and bargain on a contractual
price within this range. For K�; equilibrium prices are given by:

pw(K
�) =

2N + 3

4N + 9
D

pf (K
�) =

1

2

4N2 + 12N + 9

4N2 + 13N + 9
D

We verify that @(pf (K
�)�pw(K�))
@N < 0; @K

�

@N < 0; @pw(K
�)

@N > 0, while the sign of
@pf (K

�)
@N is ambiguous and depends on the number entrants N (it has the same

sign as 2N�3). It turns out that the price paid by �nal consumers is minimised
for N = 2: Further calculations from the model show that social welfare is also
maximised for N = 2 as:

W (K�) =
1

8

�
48N4 + 320N3 + 748N2 + 720N + 243

�
(4N + 9)

2
(N + 1)

2 D2

This simpli�ed approach permits to understand the e¤ect of more entry
(increase of N) at the retail level of our industry. As expected, more entry
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reduces the margins of retailers, which is bene�cial to �nal consumers through
an alleviation of the double marginalisation. But contracting �rms react to more
entry at the retail level of the industry by reducing the contracted quantity K�:
This decreases the pro-competitive e¤ect exerted by long-term contracts, and
permits the upstream monopolist to raise the wholesale market price pw. The
e¤ect of entry for �nal consumers is therefore ambiguous. For N � 2, the gains
induced by more competition at the retail level of the industry are more than
con�scated by the upstream monopolist which is able to raise the wholesale
market price pw by a higher amount. But conversely �nal consumers bene�t
from more competition at the retail level of the industry when there is only one
�rm competing with the incumbent retailer.

Our proposition 1 follows :
In this simpli�ed model, excessive entry leads to a decrease in social welfare

and an increase of the price paid by �nal consumers. This stems from the
fact that entry induces a decrease of the size of long-term contracts between
the upstream monopolist and the incumbent and therefore permits the latter to
increase the wholesale market price. This e¤ect might be stronger than the gains
induced by more competition at the retail level.

Our results illustrate the existence of a trade-o¤ between increasing compe-
tition at the retail level of a vertical industry and limiting the market power of
an upstream monopolist through long-term contracts. Final consumers bene�t
from both e¤ects, but those e¤ects are somehow excluding each other. With
this simple model, consumer surplus and social welfare are maximised when
competition on the �nal market is not too strong9 , so that incumbent is able
to support its take-or-pay commitments and hence to have signi�cant volumes
delivered under long-term contracts. Ironically, perfect competition at the re-
tail level of the industry (N ! +1) and no competition at all both induce
�nal consumers to pay the vertically integrated monopoly price 1

2D. But the
distribution of the rent within the industry is very di¤erent in both cases: all
industry pro�ts are shifted upwards in case of perfect competition, whereas the
incumbent retailer may keep part of this rent when it holds a monopoly position
downstream.

3 A model of the European natural gas industry

3.1 Speci�c assumptions

Based on the three-stages game we have presented in the previous Section,
we will now depict a more speci�c framework that intends to be a stylised
representation of competition in the European natural gas industry if members
of the GECF were to form a cartel of producers (the "gas-OPEC").

9For N = 2 the retail market price equals 49
102

D (4% below the one induced by a vertically
integrated monopoly) while the social welfare at equilibrium is 8003

20 808
D2 (2; 6% above).
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For this, we depart from the upstream monopolist assumption and con-
sider that the upstream level of the industry is characterised by competition
between a dominant �rm10 and a competitive fringe. The dominant �rm has
some historical long-term take-or-pay contracts with an incumbent retailer at
the downstream level of the industry and o¤ers in addition a quantity sD on the
wholesale market, whereas the competitive fringe is fully selling its production
(quantity sF ) on the wholesale market. We suppose further that �rms of the
competitive fringe bear higher production costs than the dominant �rm and
face capacity constraints11 . To depict it, we set the production costs of the
dominant upstream �rm equal to zero and assume increasing marginal costs of
production for the fringe (we use a quadratic cost function de�ned by 1

2Cf (s
F )2

with Cf > 0).
We then make n the number of entrants at the retail level of the industry

endogenous to our model. For this, we suppose that each new entrant has to pay
a �xed cost equal to a percentage F > 0 of the vertically integrated monopoly
pro�t12 during the entry stage (�rst stage of the game). The incumbent retailer,
which is already active in the industry, does not have to pay such fee.
We further assume that long-term contracts were designed to maximise the

pro�t of the industry prior to the liberalisation of the retail market. Contracting
parties did not anticipate the impact of reorganisation of the industry and chose
contractual terms that were then optimal for them. The initial contractual
quantity was then K0 =

1
2D, the quantity that a vertically integrated monopoly

would have proposed, leading �nal consumers to pay pf0 = 1
2D. To avoid

any double marginalisation problem, the marginal price of the contracts was
set equal to the marginal cost of production, i.e. Px0 = 0 with our set of
assumptions. Finally, the industry rent was shared between the upstream and
downstream �rms through the �xed fee. By taking T0 = �

2D (with 0 � � � 1)
we suppose that the dominant upstream producer received a percentage � of
the rent, 1 � � being kept by the incumbent retailer. Note that with this
set of long-term contracts the incumbent retailer had no incentive to buy any

10 In this framework, we assume that members of a cartel behave like a single �rm. The
dominant upstream producer will then be a representation of a "gas-OPEC" cartel that intends
to maximise its pro�t, taking into account the existence of a competitive fringe.
11We argue that this set of assumption is consistent with a stylised representation of the

upstream structure of the European natural gas market. Indeed, the closest non EU suppliers
are all members or observers in the GECF. According to CEDIGAZ (2009), they should cover
up to 96% of imports in 2020. Some alternative supplies are available but will have to come
from remote producing countries (Australia...). As transportation distance has a huge impact
on costs, it is reasonable to assume that production costs of the fringe will be signi�cantly
higher than those of GECF countries. This representation would also be relevant if signi�cant
deposits of non conventional gas (shale gas...) were to be discovered in Europe, as these �elds
turn out to be much more expensive to produce than conventional reserves.
12We think it is more informative to adopt such approach compared to a more traditional

one which is to de�ne �xed costs of entry through their absolute value F: Consider for example
that the value of the �xed cost of entry in an industry is equal to 1; the implications of such
value will be totally di¤erent if maximum industry pro�ts are equal to 2 or to 100: Much
more information is conveyed when we say that the �xed cost to enter represents 50% or 1%
of the maximal pro�t the industry can make. It also turns out that such approach permits to
dramatically simplify the analytical expressions we get at equilibrium.
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quantity of the good to �rms of the competitive fringe. It could however play
on the existence of the fringe to bargain with the dominant upstream producer
in order to get a higher share of the industry rent.
Finally, we suppose that in case contracting �rms fail to agree when they

renegotiate the long-term contracts at second stage of the game, the initial set
of long-term contracts that we have just described remains in full force13 . As
we shall see now, this assumption does complexify the resolution of the game
when the dominant upstream producer is in position to induce the exit of the
incumbent retailer by sticking to the initial contractual provisions.

3.2 Non exclusion of the incumbent

The presence of the competitive fringe at the upstream level does not alter
qualitatively the results of the competition game at date t3 (see appendix n�2).
We �nd that, provided the marginal contract price Px is not too high (so that
xI = K), the joint pro�t of the dominant upstream producer and the incumbent
retailer is maximised for:

K 0�(n) =
1

2

(8n+ 9)Cf + 4n+ 4

((4n+ 9)Cf + 4n+ 4)(n+ 1)
D > 0

Solving the renegotiation stage at date t2 becomes slightly more complex.
Indeed, we show that for � > �lim

14 (i.e. when the dominant upstream pro-
ducer enjoyed a strong bargaining power prior to the liberalisation of the retail
market), the dominant upstream producer can exclude the incumbent retailer
by refusing to renegotiate and sticking to the initial set of long-term contracts
(K0 =

1
2D, Px0 = 0, T0 =

�
2D). In such case, we will have at date t3 a classical

double marginalisation game with m entrants and no more long-term contracts.
The pro�t made by the dominant upstream producer is then:

�DI�exit(m) =
1

4

m2Cf
(m+ 1)(mCf +m+ 1)

D2

The dominant upstream producer can also accept to renegotiate the long-term
contracts at date t2. For � > �lim, it can make a take-it-or-leave-it o¤er to the
incumbent and claim the entire joint pro�t �D(K

0�(n))+�I(K 0�(n)) given by:

n(2n+ 3)2C2f + (4n
3 + 12n2 + 17n+ 9)Cf + 4(n+ 1)

2

4 (n+ 1) (nCf + n+ 1) ((4n+ 9)Cf + 4n+ 4)
D2

Expressions computing the pro�t of an entrant are not the same whether the
incumbent is excluded or not, and the number of entrant m will then in most

13This assumption is more realistic than the one we made in the previous Section, as we
believe that long-term contracts in the European natural gas industry were initially signed to
prevent the risk of ex-post opportunism by the parties. They must therefore be legally binding
if a change of economic situation a¤ects negatively one of the signing parties (the incumbent
retailer here).
14With 0 < �lim =

n(4n+9)Cf+9(n+1)

9(n+1)(nCf+n+1)
< 1:
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cases di¤er from n (see appendix n�3). We �nd that for any strictly positive
values of n and Cf :

n � m � 2n+ 5
2

Exclusion of the incumbent permits more retailers to enter, which alleviates the
double marginalisation and bene�ts the dominant upstream producer (�DI�exit(m)
is strictly increasing in m). However, by renegotiating the long-term contracts,
the upstream dominant producer can capture up to the entire joint pro�t. We
verify that for any positive value of n and Cf :

�D(K
0�(n)) + �I(K 0�(n))��DI�exit(2n+ 4) > 0 15

Hence it is never the interest of the dominant upstream producer to have the
incumbent excluded. It �nds it more pro�table to adapt the long-term contracts
so that the incumbent continues to be the leader on the retail market, and to
reap back all its pro�ts through take-or-pay payments. The dominant upstream
producer bene�ts then from a form of vertical integration, which is not the case
when it sells on the wholesale market to non-integrated downstream retailers.
The increased number of retailers induced by an exit of the incumbent, which
alleviates the double marginalisation issue, is never enough for the dominant
upstream producer to compensate for the loss of revenues from long-term con-
tracts.

Our proposition 2 follows:
In the vertical industry we have depicted, a dominant upstream producer

has always an incentive to renegotiate the contracts it holds with the incumbent
retailer, even if it could induce the exit of the latter by sticking to the contracts
signed prior to the liberalisation of the retail market.

3.3 Impact of entry

At date t1, would-be entrants correctly anticipate that the dominant upstream
producer and the incumbent retailer will renegotiate their long-term contracts
after entry and agree on the quantity K 0�. They hence know the pro�t they will
make given n, and compare it to the �xed cost of entry equal to 1

4FD
2: For any

F , the number of entrant at equilibrium will be given by the integer number
immediately below the real number n that solves:

n(2n+ 3)C2f + 3(n+ 1)(2n+ 3)Cf + 4(n+ 1)
2

(n+ 1)(nCf + n+ 1)((4n+ 9)Cf + 4n+ 4)
=
p
F

It turns out that it is not possible in the general case to get an analytical
expression for n. We verify however that entry will not occur for any F > Flim16 ,
15As the number of entrants n and m are necessarily given by integer values, we could have

up to 2n+4 entrants in the double marginalisation game (for example for ~n = 1; 99 we verify
2~n+ 5

2
= 6; 48)

16We have
�
5
26

�2
< Flim = 1

4

(5C2f+30Cf+16)
2

(Cf+2)
2(13Cf+8)

2 <
1
4
. Notice that @Flim

@Cf
< 0 : an e¢ cient

competitive fringe upstream (low Cf ) facilitates entry of one at least one retailer downstream.
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as one single entrant is then not in a position to cover its �xed cost of entry.
Large �xed entry costs at the retail level permit the dominant upstream producer
and the incumbent to maintain the initial structure of the industry, with �nal
consumers paying 1

2D the price o¤ered by a vertically integrated monopoly.
Provided the �xed cost of entry is not too high, at least one competitor will

enter the retail market at date t1. The incumbent and the dominant upstream
producer will react to entry at date t2 by reducing the size of the long-term
contracts they hold. This reduction will be stronger when more �rms enter
(i.e. for lower costs of entry). More entry at the retail level will then permit
the dominant upstream producer to exert more market power at date t3 on the
wholesale market. This anti-competitive e¤ect will however be mitigated at both
levels of our vertical industry, downstream by the increased competition among
retailers and upstream by the impact of additional sales from the competitive
fringe on the wholesale market. As we have just indicated, it is in most cases
not possible to have an analytical expression giving equilibrium prices in order
to see whether the price paid by �nal consumers increases or decreases with
more entry (lower value of F ). To illustrate it, we will focus on two polar cases
before moving to a numerical example.
If the competitive fringe is almost as e¢ cient as the dominant upstream

producer and is not constrained by its capacity of production (Cf ! 0), and
further provided F � 1

4 ; the equilibrium expressions for wholesale and �nal
market prices are given by:

p�w (Cf ! 0) = 0

p�f (Cf ! 0) =
1

2

p
FD

The competitive pressure exerted by the fringe is so strong that the dominant
upstream producer is no more able to raise the wholesale market price above its
marginal cost of production. The incumbent can exert some market power at
the retail level, as entry of competing retailer is limited by the �xed cost of entry.
The retail market price is then strictly increasing in the �xed cost of entry (it
jumps to the vertically integrated monopoly price 1

2D for F > 1
4 ). Consumers

are then best o¤ when entry costs are minimal so that a large number of new
entrants compete with the incumbent on the retail market. We �nd the classical
outcome that additional competition bene�ts �nal consumers.
Suppose now that the competitive fringe is just not relevant (Cf ! +1).

This result is an extension to the one found in the previous Section by making the
number of entrants endogenous to the model. We have here for any F � ( 526 )

2:

p�w (Cf ! +1) = 1

2
(1� 6

p
Fp

25F � 4
p
F + 4 + 5

p
F + 2

)D

p�f (Cf ! +1) = 1

8

�
2�

p
F +

q
25F � 4

p
F + 4

�
D
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We check that the wholesale market price strictly decreases in F while the �nal
market price decreases in F up to

�
4
25

�2
and then increases in F . Low costs

of entry induce many retailers to enter and compete with the incumbent. As a
consequence, the size of long-term contracts will be reduced, which more than
o¤sets the gains induced by increased retail competition. When costs of entry
are too high, the incumbent is able to exert its market power at the retail
level (it enjoys a monopoly position for F > ( 526 )

2) which induces higher prices
for �nal consumers. We �nd the same trade-o¤ as the one we depicted in the
previous Section. Final consumers pay the lowest price for n = 2, i.e. when
F 2

�
( 328 )

2; ( 751 )
2
�
: When the upstream level is fully cartelised, entry at the

retail level might be excessive and induce higher prices for �nal consumers.
We will now illustrate the outcome of the model with a numerical example

depicting a situation inbetween these two polar cases (we take D = 1 and
Cf = 10). We have built for that purpose a numerical algorithm calculating
the equilibrium number of entrants (necessarily an integer value). Figure 2
illustrates our results at equilibrium, by presenting the number of entrants,
the long-term contracted quantity and the price paid by �nal consumers as a
function of the �xed cost of entry.
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Figure 2

Figure 2 shows that �nal consumers do not necessarily bene�t from additional
entry at the retail level of the industry. They would favour a situation where only
3 newcomers compete with the incumbent, which occurs here when the �xed
cost of entry is around 1:1% to 1:5% of the maximum industry pro�t. Lower cost
levels induce excessive entry at the retail level, forcing the incumbent to reduce
the size of its long-term contracts with the dominant upstream producer and
therefore permitting the latter to exert more market power on the wholesale

13



market, even though it is limited by the presence of the competitive fringe.
Higher �xed costs of entry imply an insu¢ cient level of competition at the retail
level from a customer perspective. When these costs represent more than 6; 1%
of the maximum industry pro�t, then no entry occurs at the retail level, which
permits the incumbent and the dominant upstream producer to foreclose the
wholesale market and to set the price paid by �nal consumers at the monopoly
level. Note that in this example �nal consumers pay a higher price in case of
perfect competition at the retail level (F ! 0 and n ! +1) compared to any
situation characterised by a limited number of entrant (provided at least one new
retailer enters and competes with the incumbent). We however have to stress
that in this example the impact of the number of entrants on the price actually
paid by �nal consumers is limited (provided there is at least one entrant) as
equilibrium retail prices are within a range of approximately 2%.

We obtain qualitatively the same type of result for various values of Cf ,
provided they are su¢ ciently high: Indeed, when Cf is small, the competitive
pressure exerted by the competitive fringe on the dominant upstream producer
is so strong that it becomes di¢ cult for the latter to raise the wholesale market
price signi�cantly above its marginal cost of production. Even though additional
entry at the retail level still reduces the long-term contract quantities and leads
to a higher wholesale market price, �nal consumers do bene�t in such cases
from the decrease of margins at the retail level and would be better o¤ in case
of perfect competition among retailers. It turns out to be no longer veri�ed as Cf
increases, as the dominant upstream producer is then able to raise the wholesale
market price signi�cantly above its marginal cost of production. Consumer
surplus is then maximised when only a limited number of retailers enters.

Our proposition 3 follows:
In the vertical industry we have depicted, excessive entry at the retail level

leads to an increase of the price paid by �nal consumers when the dominant
upstream producer faces a competitive fringe, provided the latter has substantially
higher costs of productions.

4 Conclusion

More competition at the retail level of a vertical industry does not necessarily
reduce prices for �nal consumers. As we have shown, in case the upstream level
of the industry is concentrated, excessive entry at the retail level can on the
contrary raise the price paid by �nal consumers if it forces an incumbent retailer
to reduce the size of long-term contracts it holds with a dominant upstream
producer. Our model illustrates the existence of a trade-o¤ between limiting the
market power of an incumbent retailer through more competition on the retail
market and that of a cartel of upstream producers trough long-term contracts.
By focussing solely on entry and competition at the retail level of a vertical

industry, authorities may end up harming both �nal consumers and retailers
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pro�ts, for the sole bene�t of upstream producers. When authorities are not
in a position to enhance competition between these producers, they should be
careful in implementing policies that lead to threaten tools such as long-term
contracts that do limit the market power of these �rms.
In the European natural gas industry, long-term supply contracts have long

been suspiciously scrutinised by the authorities, mainly concerned by the risk of
foreclosure of the retail market by incumbent �rms. They are now perceived as
a key element to insure the security of supply, in particular since gas deliveries
from Russia through Ukraine were twice interrupted in the recent years. We
think that they should also be regarded as pro-competitive instruments that
allows �nal consumers to bene�t from lower prices on a long-term perspective17 ,
by limiting the potential exercise of market power by large upstream producers.
A way for future research would be to explicitly model entry at the upstream

level of our vertical industry. We could also try to investigate whether the
existence of historical long-term contracts makes collusion between upstream
producers more likely or not.
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5 Appendix

5.1 Appendix n�1

We assume that at date t2 the upstream monopolist and the incumbent have
agreed to keep their long-term contracts. The incumbent could foreclose the
retail market by proposing a retail market price pf below the marginal cost
of production of the upstream monopolist (zero with our set of assumptions).
Any higher price would indeed induce the upstream �rm to pro�tably sell some
quantities on the wholesale market that could be bought by the entrants. Such
policy is obviously not sustainable for Px greater than the marginal cost of
production. If this is not the case, we verify that the incumbent pro�t would
be strictly negative as T + Px > 0:

�I = �TK � PxxI + pfxI � �(T + Px)K < 0

Foreclosing the �nal market would then imply a negative pro�t for the incum-
bent and cannot be an equilibrium strategy. The incumbent will then leave a
residual share of the �nal market to new entrants.

We then model the competition game as a static two-stage game with 1
upstream monopolist, 1 incumbent retailer and N entrants.
At the second stage of the game, the N entrant �rms maximise their pro�t

�Ee = (D� qI � qEe �
P
qE�e � pw)qEe on the residual market by simultaneously

choosing qEe . Given the wholesale market price pw and the quantity o¤ered by
the incumbent qI , and further taking into account the symmetry of entrants,
�rst order conditions yield immediately:

qE =
1

N + 1
(D � qI � pw)

The balance of quantities on the wholesale market imposes sM +sI = NqE . We
further have qI = xI�sI . Hence the derived demand addressed to the upstream
monopolist and the incumbent retailer can be written as:

pw = D � xI �
1

N
sI � N + 1

N
sM
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We have also:
pf = D � xI � sM

Solving the �rst stage of the game needs to take care of the capacity con-
straint xI � K, to which we associate the Lagrange multiplier �: The upstream
monopolist and the incumbent maximise their pro�ts which are given by:

�M = TK + Pxx
I + pws

M

�I = �TK + (pf � Px)xI � (pf � pw)sI

This yields the following �rst order conditions:

D � xI � 1

N
sI � 2N + 1

N
sM = 0

D � Px � 2xI � sM � � = 0
2sI + sM = 0

K � xI ? � 18

The solution to this system is unique and given by:

0 < K � Klim Klim � K
sM 2N

4N+3 (D �K)
2N
4N+3 (D �Klim)

sI �N
4N+3 (D �K)

�N
4N+3 (D �Klim)

xI K Klim

� 2N+3
4N+3D � Px � 6

N+1
4N+3K � 0 0

where the threshold value for K is:

Klim =
(2N + 3)D � (4N + 3)Px

6(N + 1)

This threshold takes a positive value for Px � 2N+3
4N+3D. If this assumption is not

met, the variable price of the long-term contract is so high that the incumbent
does not o¤take any quantity under its long-term contracts. This would not
be consistent with the description of our game where the incumbent retailer
bene�ts from a low marginal cost of supply under its long-term contracts which
permits that �rm to play therefore before the entrants. We will assume that
this condition over Px is met.
Equilibrium quantities and prices are given by:

0 < K � Klim Klim � K
qE 1

4N+3 (D �K)
1

4N+3 (D �Klim)

qI N
4N+3D + 3

N+1
4N+3K

N
4N+3D + 3

N+1
4N+3Klim

q 2N
4N+3D +

2N+3
4N+3K

2N
4N+3D +

2N+3
4N+3Klim

pf
2N+3
4N+3 (D �K)

2N+3
4N+3 (D �Klim)

pw 2 N+14N+3 (D �K) 2 N+14N+3 (D �Klim)

18This notation means that we jointly have K � xI � 0, � � 0 and �(K � xI) = 0.
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Pro�ts are then as follows:

0 < K � Klim

�M (T + Px)K + 4N N+1
(4N+3)2 (D �K)

2

�I �(T + Px)K + N
(4N+3)2 (D �K)

2 + 2N+3
4N+3 (D �K)K

�E 1
(4N+3)2 (D �K)

2

�M +�I N 4N+5
(4N+3)2 (D �K)

2 + 2N+3
4N+3 (D �K)K

Klim � K
�M TK + PxKlim + 4N

N+1
(4N+3)2 (D �Klim)

2

�I �TK � PxKlim +
N

(4N+3)2 (D �Klim)
2 + 2N+3

4N+3 (D �Klim)Klim

�E 1
(4N+3)2 (D �Klim)

2

�M +�I N 4N+5
(4N+3)2 (D �Klim)

2 + 2N+3
4N+3 (D �Klim)Klim

We notice that the expression giving the joint pro�t of the contracting �rms
is constant in K for Klim � K and concave in K over 0 < K � Klim. Over this
interval, the pro�t is maximised for:

K� =
1

2

8N + 9

(4N + 9)(N + 1)
D

We verify that K� belongs to the interval ]0;Klim] provided:

Px �
2N

4N + 9
D 19

This maximum threshold for Px is strictly lower than pw(K�) = 2N+3
4N+9D. Con-

tracts maximising the joint pro�t of the contracting �rms verify that the mar-
ginal cost of supply of the incumbent retailer is below the one of the entrants.
By picking K� and a contractual price Px that veri�es the above inequality

at the renegotiation stage, the upstream monopolist and the incumbent retailer
will at the competition stage earn respectively:

�M (K�) =
1

2

(8N + 9)

(4N + 9)(N + 1)
(T + Px)D +

N

N + 1

(2N + 3)
2

(4N + 9)
2D

2

�I(K�) = �1
2

(8N + 9)

(4N + 9)(N + 1)
(T + Px)D +

9

4

(2N + 3)
2

(N + 1) (4N + 9)
2D

2

If they do not agree to renegotiate their long-term contracts, those contracts
will terminate and the �rms will earn the reservation pro�t given by a classical
double marginalisation framework ( N+1

4(N+2)D
2 for the upstream monopolist and

1
4(N+2)2D

2 for the incumbent retailer). We verify that both parties have their

19This threshold value is strictly below 2N+3
4N+3

D for which we have xI = 0.
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pro�ts increasing by choosing K� and agreeing on a contractual price verifying
(Px + T )min � Px + T � (Px + T )max where:

(Px + T )min =
1

2

�
24N3 + 109N2 + 162N + 81

�
(8N + 9) (N + 2) (4N + 9)

D

(Px + T )max =
1

2

�
36N4 + 236N3 + 569N2 + 603N + 243

�
(4N + 9) (8N + 9) (N + 2)

2 D

It is therefore the interest of both parties to renegotiate their long-term contracts
at the second stage of the game.

5.2 Appendix n�2

We assume that at date t2 the upstream monopolist and the incumbent have
agreed to keep their long-term contracts. The solution of second stage of the
competition game at date t3 is then identical to the one found previously:

qE =
1

n+ 1
(D � qI � pw)

Balance of quantities on the wholesale market now writes down:

sD + sF + sI = nqE

As we further have qI = xI � sI and sF = 1
Cf
pw, the derived inverse demand

function on the wholesale market is given by:

pw =
nCf

nCf + n+ 1
(D � (n+ 1

n
)sD � xI � 1

n
sI)

The �nal market price is equal to D � sD � xI � sF which simpli�es into:

pf =
nCf + 1

nCf + n+ 1

�
D � nCf

nCf + 1
sD � xI + 1

nCf + 1
sI
�

At the �rst stage of the competition game, the dominant upstream producer
and the incumbent retailer maximise their pro�ts given by:

�D = pws
D + Pxx

I + TK

�I = (pf � Px)xI � (pf � pw)sI � TK

The incumbent is constrained by the quantity it can o¤take under its long-term
contracts (xI � K) to which we associate the Lagrange multiplier �: For the
�rst stage of the competition game, �rst order conditions now write down:

D � 2(n+ 1
n

)sD � xI � 1

n
sI = 0
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nCf + 1

nCf + n+ 1

�
D � nCf

nCf + 1
sD � 2xI + 1

nCf + 1
2sI
�
� Px � � = 0

D + Cfs
D � 2xI + 2(Cf + 1)sI = 0

K � xI ? �

The solution to this system is unique and given by:

0 < K � K 0
lim K 0

lim � K
sD

2nCf+2n+1
(4n+3)Cf+4n+4

D � 2nCf+2n+2
(4n+3)Cf+4n+4

K
2nCf+2n+1

(4n+3)Cf+4n+4
D � 2nCf+2n+2

(4n+3)Cf+4n+4
K 0
lim

sI � nCf+2n+2
(4n+3)Cf+4n+4

D +
nCf+4n+4

(4n+3)Cf+4n+4
K � nCf+2n+2

(4n+3)Cf+4n+4
D +

nCf+4n+4
(4n+3)Cf+4n+4

K 0
lim

xI K K 0
lim

�
(2n+3)Cf

(4n+3)Cf+4n+4
D � 6(n+1)Cf

(4n+3)Cf+4n+4
K � Px � 0 0

where the threshold value for K is:

K 0
lim =

2n+ 3

6(n+ 1)
D � (4n+ 3)Cf + 4n+ 4

6(n+ 1)Cf
Px

The description of our game is consistent only for K 0
lim � 0 which induces that

the marginal price of the long-term contracts must not exceed the following
threshold:

Px �
(2n+ 3)Cf

(4n+ 3)Cf + 4n+ 4
D

We notice also that if the the initial set of long-term contracts is kept at the
competition stage of the game (K0 =

1
2D and Px0 = 0) then the incumbent will

not be able to fully o¤take its long term contract as we have K 0
lim <

1
2D.

Equilibrium quantities and prices are given by:

0 < K � K 0
lim

qE 1
(4n+3)Cf+4n+4

(
(Cf+1)(nCf+2n+2)

nCf+n+1
D � CfK)

qI
nCf+2n+2

(4n+3)Cf+4n+4
D +

3(n+1)Cf
(4n+3)Cf+4n+4

K

sF n+1
((4n+3)Cf+4n+4)(nCf+n+1)

((2nCf + 2n+ 1)D � (2nCf + 2n+ 2)K)
q 1

(4n+3)Cf+4n+4
(
(2nCf+2n+1)(nCf+2n+2)

nCf+n+1
D + (2n+ 3)CfK)

pf
1

(4n+3)Cf+4n+4
(
(2n+3)nC2

f+(2n
2+6n+3)Cf+2n+2

nCf+n+1
D � (2n+ 3)CfK)

pw
(n+1)Cf

((4n+3)Cf+4n+4)(nCf+n+1)
((2nCf + 2n+ 1)D � (2nCf + 2n+ 2)K)

We do not reproduce results for K 0
lim � K; as in appendix n�1 expressions

are identical to the one obtained for K � K 0
lim except that K must be replaced

by K 0
lim in the formula.

20



Expressions of the �rms pro�ts are as follows:

0 < K � K 0
lim

�D (T + Px)K +
(n+1)Cf

(nCf+n+1)((4n+3)Cf+4n+4)2
((2nCf + 2n+ 1)D � (2nCf + 2n+ 2)K)2

�I �(T + Px)K + 1
(4n+3)Cf+4n+4

(
(2n+3)nC2

f+(2n
2+6n+3)Cf+2n+2

nCf+n+1
D � (2n+ 3)CfK)K

+ 1
(4n+3)Cf+4n+4

(
(Cf+1)(nCf+2n+2)

nCf+n+1
D � CfK)( nCf+2n+2

(4n+3)Cf+4n+4
D � nCf+4n+4

(4n+3)Cf+4n+4
K)

�E ( 1
(4n+3)Cf+4n+4

(
(Cf+1)(nCf+2n+2)

nCf+n+1
D � CfK))2 � 1

4FD
2

�F 1
2Cf (

n+1
((4n+3)Cf+4n+4)(nCf+n+1)

((2nCf + 2n+ 1)D � (2nCf + 2n+ 2)K))2

For K 0
lim � K; the pro�ts are given by the above expressions and by taking

K = K 0
lim. However, for the dominant upstream producer pro�t, we must add

the term T (K � K 0
lim) that re�ect additional take-or-pay payment from the

incumbent, while such term must be deducted from the pro�t of the incumbent.
We notice that the joint pro�t of the dominant upstream producer and of the
incumbent retailer is constant in K for K 0

lim � K.
For 0 < K � K 0

lim, we verify that
@2(�D+�I)

@K2 < 0 for any strictly positive
values of Cf and n. The function is therefore concave in K and reaches its
maximum value for:

K 0� =
1

2

(8n+ 9)Cf + 4n+ 4

((4n+ 9)Cf + 4n+ 4)(n+ 1)
D > 0

We further have K 0� � K 0
lim for:

Px �
2nCf

(4n+ 9)Cf + 4n+ 4
D 20

Contracting �rms will maximise their joint pro�t by choosing a quantity K 0�

and a marginal price Px that satis�es the above inequality. In such case, they
will jointly earn:

�jDI(K 0�) =
1

4

n(2n+ 3)2C2f + (n+ 1)
�
8n+ 4n2 + 9

�
Cf + 4(n+ 1)

2

(n+ 1) (nCf + n+ 1) ((4n+ 9)Cf + 4n+ 4)
D2

5.3 Appendix n�3

Liberalisation of the retail market drives down the pro�t of the incumbent; if its
initial share of the industry rent is low, the dominant upstream producer can
induce the exit of the incumbent by sticking to the initial long-term contracts. In
such case, the dominant upstream producer is competing with the competitive
fringe on the wholesale market where m price-taker retailers supply themselves
to resell the good to �nal consumers. We then have a double marginalisation
framework whose equilibrium results are given by:

20Notice that this threshold is strictly below
(2n+3)Cf

(4n+3)Cf+4n+4
D for which we have xI = 0.
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mCf
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D

�D 1
4

m2Cf
(m+1)(mCf+m+1)

D2

�F 1
4Cf (

m
mCf+m+1

)2D2

�E 1
4 (

mCf+2m+2
(m+1)(mCf+m+1)

)2D2 � 1
4FD

2

For a given F , we will now compare the number of entrant retailers in this
double marginalisation game and in the game where the incumbent is a leader
on the retail market and has agreed on the contractual quantity K 0� with the
dominant upstream producer. We verify at �rst that we cannot have less en-
trants when the incumbent is excluded. Indeed, if we assume n = m (both being
integer numbers), we verify immediately that the pro�t of an entrant retailer is
higher when the incumbent is excluded as:

nCf + 2n+ 2

(n+ 1)(nCf + n+ 1)
�
n(2n+ 3)C2f + 3(n+ 1)(2n+ 3)Cf + 4(n+ 1)

2

(n+ 1)(nCf + n+ 1)((4n+ 9)Cf + 4n+ 4)
> 0

Therefore there will be always be more entrants (or at least the same number)
when the incumbent is excluded. We can therefore write m = n+y; with y � 0:
For a given F , the additional number of entrants that �nd it pro�table to enter
is bounded above by a value �y that veri�es:

(n+ �y)Cf + 2(n+ �y) + 2

(n+ �y + 1)((n+ �y)Cf + n+ �y + 1)
�
n(2n+ 3)C2f + 3(n+ 1)(2n+ 3)Cf + 4(n+ 1)

2

(n+ 1)(nCf + n+ 1)((4n+ 9)Cf + 4n+ 4)
= 0

We �nd:

�y =
1

2

(5n(n+ 1) + n(5n+ 6)Cf )C
2
f +

p
z

(Cf + 1) (Cf + 1) (2n2 (Cf + 2) (Cf + 1))

where:

z = 64 (n+ 1)
6
+ 32 (10n+ 11) (n+ 1)

5
Cf + 4

�
352n+ 164n2 + 153

�
(n+ 1)

4
C2f +

4
�
459n+ 550n2 + 176n3 + 81

�
(n+ 1)

3
C3f + n

�
2005n+ 1672n2 + 416n3 + 648

�
(n+ 1)

2
C4f

+2n2 (n+ 1)
�
475n+ 308n2 + 64n3 + 228

�
C5f + n

2 (n+ 2)
2
(4n+ 3)

2
C6f

We can show that @�y
@n > 0. We verify numerically that �y is not monotonous

in Cf ; but that it reaches its maximum value for Cf ! +1 provided n � 1.
We check also numerically that for any positive values of n and Cf we have
�y � n+ 5

2 and therefore m � 2n+ 5
2 .
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