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question is why don’t these firms merge ? We paradoxically show that industries which
are typical candidates for composite good industries, are those in which high levels of
investments in specialized and component based knowledge are a major source of
benefits. In this important case, strictly complementary assets should be separately
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Introduction

There is now a growing class of products with the property that they are only useful if they
are combined with other goods. Consumers often purchase a bundle of goods which pools these
complementary components and their willingness to pay is based on this bundle rather than on
each component. These composite or system goods introduced by Matutes - Regibeau [22] or
even, in some sense, by Cournot [8] 1 were largely developed with respect to network economics2 .
The properties of these peculiar market structures are now quite well-known.
In this paper, we do not present new properties of these industries. We want to tackle the
conditions of the existence of separately owned composite good industry. The basic question
is why several …rms producing complementary components do not merge ? This question is
particularly puzzling if one considers high-tech industries or more generally all industries in
which high levels of investments in specialized and component based knowledge are the major
source of bene…ts.
To illustrate this point, let us come back to an older by very symptomatic example. In the
80th and more precisely at the beginning of the PCs, one can say roughly speaking that only
two …rms operate in this market : IBM which developed the hardware, and Microsoft which
provided the MS-Dos operating system. One could of course always argue, in the line of BeckerMurphy [4], that this situation corresponds to some natural division of labor. But, one must
also concede that the pro…tability of this industry largely relies on investments in specialized
knowledge realized at each component level. Moreover, these investments in human capital are
typically non-contractible and speci…c to each activity. The question that immediately raises
in this case is why IBM did not control both activities and why this …rm even powered the
development of Microsoft.
If one tries to answer this question, one must ask in fact what are the nature and boundaries
of a …rm and therefore enters into the line of research opened by Coase [6] seminal contribution.
But both the transaction cost and the standard market approach surprisingly conclude that this
two …rms have an incentive to merge.
The point of view of the transaction cost approach (Williamson [36] [37] [38]) can be sumerized as follows. In the IBM/Microsoft example, as well as in many composite good industries,
one notices that one deals with strong relationship-speci…c investments : one …rm develops the
1
In chapter 9, entitled “Du Concours des Producteurs”, Cournot introduces, in a very modern way, the case in
which two …rms choose prices for products which are complementary from the point of view of the consumer. He
largely studies this situation which was latter identi…ed by Sonnenschein [30] as the dual of the standard Cournot
model. (For a explicit references to this case see also Economides-Salop [13] or more recently Economides [11] or
Colomb o-Rossini [7]).
2
See for instance the special Issue “‘Network Economics” of the IJIO [12] in 1996 or Soub eyran[31] and
Soubeyran-Stahn [32]
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hardware, the other the software. These investments makes therefore both …rms strongly interdependent. Moreover, if both actors have in mind that one can perhaps implement the speci…c
software on other plat-forms or use other existing software as operating systems without, in
both cases, too high costs, one typically identi…es a potential double hold-up problem. But in
this case, it is quite di¢cult to understand why these two …rms did not merge.
Of course, one could always argue, as Holmström and Roberts [20], that the transaction
cost approach considers the market as a black box. From that point of view, this approach can
only spell out the costs and bene…ts of integration in a manner that relies on the presence of an
impersonal market. Put in other words, one could perhaps argue that the existence of composite
good industry can be explained by the nature of the competition.
If one simply looks at this new ingredient, one again concludes that both …rms have a
strong incentive to merge. On the market, one observes that the consumers are willing to pay
a price which takes into account both hardware and software prices, these two prices being set
strategically by both …rms. If the pro…ts are higher if they do not merge, one would have an
explanation of the existence of composite good industries. Unfortunately, this argument does
not work. In fact, this market structure is known since a long time. The case was studied in
chapter 9 of Cournot’s book [8] and was identi…ed latter (Sonnenschein [30]) to a Dual Cournot
Game (DCG for short). In this chapter, Cournot reports that the …rms in a composite good
industry have a strong incentive to merge3 .
One can however argue that these …rms do not necessarily merge in order to improve their
pro…t levels. They can simply …nd an agreement in a bargaining process in which the equilibrium
payo¤s of the Dual Cournot Game are used as outside options or statu quo points. Moreover,
if one assumes that the relation-speci…c investments are made by the di¤erent parties before
the negotiation takes place and are assumed to be non-contractible, one enters in the standard
property right approach that was developed by Grossman - Hart [15], Hart - Moore [17] or Hart
[16]. Does this modus operandi explain the IBM/Microsoft puzzle ?
If the two …rms do not merge, i.e. if there is no transfer of property rights that gives for
instance to IBM the right to control the market stage, one deals with a situation in which both
…rms strategically select their investments ex ante and enter, ex post, into a bargaining process
in order to set prices. If both …rms meet ex post, their best common pricing strategy clearly
coincides to the one of a monopoly. This decision even leaves some surplus with respect to a
situation in which they do not cooperate (i.e. play a DCG). If one assumes as usually in the
literature, that the players share this surplus according to the solution of a Nash bargaining
game or any kind of strategical mechanism which implement this solution4 , one observes that
3
This result was also stated by Economides [11] in a model very closed to this one but in which he only
concentrates himself on the market structure
4
For a detailed description of the Nash Bargaining solution and the mechanisms which implement this solution,
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each …rms receives in addition to its the statu quo payo¤ a half of the total net surplus.
Even if one extends Cournot’s result to agents with heterogeneous unit constant costs, we
prove that the equilibrium pro…ts in a DCG remain the same for both players. But these pro…ts
are the statu quo payo¤s in the bargaining process. The Nash sharing rule5 therefore yields ex
post returns for each player which are independent of the statu quo payo¤s. This means that
any change in the allocation of the property rights, that modi…es, in the spirit of Grossman Hart [15], the outside options, does not really a¤ect the ex post returns of each player. Put in
an other way, this implies that the ex ante equilibrium choices are independent of the property
right allocation and therefore leave the boundaries of the …rm indeterminate. So how can we
explain the existence of composite good industries with complementary components ?
This indeterminacy can be reduced by introducing two new ingredients. First of all, it seems
quite logical to assume that the …rst best ex post choice, i.e. the monopoly pricing strategy, is
a¤ected in a non trivial way by the ex ante investments in specialized knowledge. As Economides
[11]6 , we consider that these decisions which are made at the level of each component, modify
the quality of the composite good. But the components of a composite good are strongly
interdependent, it is therefore fairly natural to assume the …nal quality is determined by the
lowest level of speci…c investment. This …rst ingredient, as we will see it later, however remains
insu¢cient to remove all the indeterminacy. This is why we also introduce some non cooperative
behaviors in order to explain the organisation of a composite industry within …rms.
To introduce these non cooperative behaviors, we essentially say that the production of a
composite good requires a given set of basic activities to which we initially associate a property
right. A …rm is identi…ed to a subset of activities and the structure of the composite good
industry is associated to a partition of these basic activities. Firms are therefore coalitions
which pool property rights and as legal entity have the right to participate to the ex post
bargaining process. The payo¤ generated by this activity must however be redistributed to the
initial property right owners. From that point of view, any …rm, i.e. any coalition, has to be
stable. This means that no initial property right owner has an incentive to joint an other …rm
or to create his own …rm.
More precisely, we consider a subgame perfect equilibrium of a four step game. In the …rst
the reader is referred to the book of Osborne - Rubinstein [25]
5
In fact, in the case of monetary returns, these ex post payo¤s are the statu quo pro…ts to which one adds a
half of the surplus generated by the negotiation. This surplus, if the statu quo pro…ts are the same, coincides
with the monopoly pro…t minus two times the statu quo pro…ts. Hence, the ex post payo¤s are equal to the half
of the monop oly returns and are independent of the threat points.
6
From that p oint of view, our model can be viewed as a generalization to a multi-activity setting of the model
of Economides [11]. We however add into this picture some features which are issued from the property right
approach. The quality of the composite good is linked to ex ante non contractible investments in knowledge and
we introduce an endogenous way to de…ne the number of activities pooled by a …rm.
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step, each initial property right owner, which is identi…ed to a basic activity, has the ability
to pool his right with other players in order to form a …rm. The output of this …rm will be
a part of the composite good and is identi…ed to the set of activities pooled together. In this
case, each initial property right owner becomes a shareholder of the newly created …rm. This
means that he transfers to the …rm the right to sell the product and to set the price of the
bundle of components7 . In return he obtains a part of the pro…t realized by this …rm. After this
reallocation of the property rights, each initial owner of a basic activity chooses, as usually in
the literature on property rights, a level of investment in specialized knowledge. This investment
are measured, as in Hart [16], in a monetary expenditure which is in …ne largely covered by
the pro…t share obtained from the …rm. We assume that these investments are not contractible
ex ante 8 . They however largely modify the quality of the composite good. This characteristic,
which is given by the lowest quality of the components, is observed in the third step of the game.
In this one, the …rms exercise their residual right to set prices. They however have the ability
either to cooperate or to play a DCG. The pro…ts of each …rm are, in any case, shared between
its shareholders in the last step of this game.
Within this framework, it then becomes essential to verify if our conjectures on the statu quo
payo¤s of the bargaining game are true. This implies that we …rst have to study the property of
the payo¤s of a DCG independently of the investments in knowledge and the partition of the set
of basic activities into …rms. If these payo¤s are the same for each …rm and in aggregate lower
than the payo¤ of a monopoly, one can conclude that the …rms have an incentive to cooperate
and to share the surplus as it is predicted in a standard cooperative game argument.
If one now has in mind that these pro…ts are also shared within the …rms, it becomes possible
to study the ex ante levels of investment in specialized knowledge for any alternative structure
of the composite good industry. If this non-cooperative game is solved for any property right
allocation, one perfectly knows what an initial property-right owner can expect by joining a
coalition (i.e. a …rm).It simply remains to selected the partitions of the set of basic activities
which are stable against unilateral deviations and to make sure that these coalitions, as in the
standard property right approach, implement an e¢cient solution.
We even go a step further. In fact, we show that if one assumes that the investments in
specialized and component based knowledge are the major source of bene…ts, then every initial
owner of a basic activity has a strong incentive to create his own …rm. In this case, each initial
owner gains by taking part to the price negotiation and this deviation does not modify the
incentive to invest of the other players as long as the expected returns are high enough.
7

For some references to price bundling strategies see for instance the book edited by Fuerderer- HerrmannWuebker [14]
8
We assume that the quality or other particulars of a specialized comp onent are not veri…able by an outside
party. We take therefore the notion of incomplete contract as granted. For further discussions on this notion see
Hart-Moore [18], Maskin-Tirole [23], [24] or Segal [29].
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The paper is organized in the following way. The model is depicted in section 2. The other
sections analyze the subgame perfect equilibrium of the game considered in this paper. Section
3 is devoted to the presentation of what we call the Dual Cournot Game. This preliminary but
very important step allows us, in section 4, to conclude that the …rms always have an incentive to
negotiate. The outcomes are those obtained in a Nash bargaining process. Section 5 is devoted
to the strategical analysis of the investments in specialized knowledge. The conditions of the
existence of composite good industries are discussed in section 6. Some concluding remarks are
made in section 7. Proofs are relegated to an appendix

2

The model

In order to gain in clarity, we present our model in two steps. We …rst con…ne our attention to
the basic set-up and to the description of the di¤erent players. We move, in a second step, to
the discussion of the game considered in this paper.

2.1

The basic set-up

To illustrate a composite good industry in the simplest way, we introduce a set I = f1; : : : ; Ig

of basic activities which are combined in order to obtain a composite or a system good. These
activities are sharp complements. This means that the consumption of one unit of the composite
good requires a …xed proportion ai of the output of each activity i 2 I. These outputs are
realized, for each i 2 I, at an unit cost c i.

Each basic or specialized activity i 2 I is initially owned by an agent who is identi…ed, for

simplicity, to the index i of the activity he owns. This agent takes two kinds of decisions.

He can commit himself to merge or to pool his property right over his basic activity with
some other agents in order to create a …rm. The job of this newly created …rm, as we will see
it in more details later, is to sell the set of components which are pooled together and to cover
their production costs. If this happens, each agent looses his residual right to control the price
of his own component, but, in return, he receives a part of the pro…t realized by this …rm.
This money can by used by this agent in order to improve his knowledge on the basic activity
he realizes. We assume for simplicity that this production of knowledge has constant return to
scale with respect to the level ei of monetary expenditure. The improvement is nevertheless
bounded from above , i.e. ei 2 [0; ¹ei]. As in the literature on incomplete contract, we also

assume that the quality or other particulars of a specialized component are not veri…able by an
outside party. This investment is therefore non-contractible.
These investments matter for the consumers because they increase the quality q of the composite good. But its components are in fact complements, this is why we assume, as Economides
5

[11], that only the lowest level of investment in‡uences the quality. If this index is set to 1 when
no e¤ort occurs, we assume throughout this paper that q = 1 + mini2I feig.

It now remains to show how the quality in‡uences the demand. In order to model this

fact in a simple way, we consider a discrete choice model characterized by a continuum [0; 1]
of consumers. Each of them has an intrinsic valuation x 2 [0; x
¹] of the composite good. His
willingness to pay is however largely in‡uenced by the level q of quality. If fact, we assume

that this willingness to pay is given by9 q ¢ x. It remains to introduce a cumulative function
G(x) which describes the distribution of x across the population. Concerning this function, we

assume that its density g(x) is strictly positive and non decreasing i.e. g(x) > 0 and g0 (x) ¸ 0.
This means that if the price decreases for a given level of quality, or if the quality increases for
a given price, there are less and less consumers who decide to enter the market.
Under these assumptions, it is matter of fact to observe that D( pq ) = 1 ¡

R x¹

p=q 1

¢ dG =

1 ¡ G (p=q) and that this demand is zero for prices which are higher than p¹ = x
¹ ¢ q. Because
P
the quality index is bounded below by 1, we also assume that i2I ai ¢ ci < x
¹. This assumption
makes sure that the total unit production cost is always lower than the highest reservation price.

Let us now move to the description of the …rms. Their formation is endogenous. Each …rm
f ½ I is simply a subset of activities the property rights of which are pooled together. The set of
…rms z = ffg Ff=1 therefore describes a partition of the set of basic activities. From that point of

view, each …rm is interpreted as an entity producing a composite good which is a sub-component
of the …nal good and which is obtained by activating the pooled basic activities. The part of
P
the demand of the composite good served by a …rm f is therefore given by ®f = i2f ai

As a property right holder, each …rm has the right to set the price pf for this composite good.

But this …rm must also cover the production costs of each activity. Its unit production cost10 is
P
therefore given by cf = i2f ®afi ¢ ci where ®aif denotes the part of the contribution of the basic

activity i 2 f to the production of one unit of the sub-component realized by f. This activity
generates some pro…t which is shared between the initial holders of the pooled activities.

It therefore becomes important to know how the pro…t is shared within each …rm and who
manages the …rm.
Concerning this last point, we implicitly assume that one of the agent i 2 f is chosen as the

manager of …rm f and that his objective is to maximize the pro…t. This simplifying assumption rules out the complication related to the delegation of authority and to the design of a
9

It now becomes clear for the reader why we decided to normalize the level of quality to 1 in the case in which
no investment occurs.
10
We do not assume here that there are some additional costs related to the fact that activities must be pooled
together. In this paper, we wants to illustrate the idea that …rms has no incentive to merge. Adding such
additional costs would simply enforces the argument.
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hierarchy11 .
With regard to the pro…t sharing rule, we simply assume that the pro…ts are equally shared
between the members. A justi…cation of this assumption can be founded in the idea that this
money is used by each initial owner of an activity in order to improve his knowledge of his
technology and in …ne to improve the quality of …nal good. But the e¤ect of one unit of money
invested is the same for everybody. From that point of view, and even if these e¤orts are noncontractible, it seems quite logical to share pro…ts equally. This gives to each agent the same
incentive to invest.

2.2

The description of the game

In order to summarize the presentation of the model, let us describe the steps of the game that
we will study in the rest of this paper (see …gure 1)

Strategic
property rigth
allocation

-

Strategic choice
of the
unobsevable
e¤orts

- Quality is
observed

Dual Cournot
Game

-

The managers
negociate

-

Pro…t sharing
within the
…rms

µ
¡
¡
@
R
@

Initial owners play

Pro…t sharing
within the
…rms

The managers play
Step 1

Step 2

S tep 3

Step 4

Figure 1: The game
Step 1 and 2 are played by the initial owners of the basic activities. In the …rst step …rms
are created. This means that we are looking for a partition z = ff gFf=1 of the set of activities

i 2 I in a way that no individual i 2 I has an incentive to move from the coalition f to which
he belongs. In a second step, the initial owners de…ne their level of investment in specialized
knowledge. This decision is assumed to be non-contractible and the monetary costs associated
to this decision are …nanced by the pro…t shares obtained in the last step of the game.
11

For a discussion of the problems related to these topics, the reader is refered to Aghion-Tirole [1] or to
Hart-Moore [19].
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Step 3 and 4 are essentially played by the managers of the …rms created in step 1. We assume
that these managers observe the quality of the …nal commodity before playing step 3. They …rst
have to decide whenever or not they want to negotiate in order to de…ne the price of the subcomponents produced by each one. If the negotiation fails, they play a Dual Cournot Game. In
this case, each …rm sets its price p f in a non-cooperative manner. In the other instance, they
de…ne a common pricing strategy. If this last alternative is chosen, there is some gain from the
cooperation. This means also that there is some money left which has to be shared between the
…rms. For that purpose, we suppose that they enter into a Nash Bargaining process in which
the statu quo options are given by the equilibrium payo¤s of the Dual Cournot Game. Finally,
in step 4, each manager shares the pro…t within the …rm.
If one wants to analyze this game, it now becomes important to study the properties of
the equilibrium payo¤s of a DCG. In fact, one has to make sure that the …rms always have
an incentive to cooperate independently of the property right allocation and of the investment
levels. This study gives us also the threat points of the bargaining process. This is why we
dedicate the next section to the analysis of this Dual Cournot Game.

3

The Dual Cournot Game

If no agrement is reached, each manager f 2 z chooses the price p f of the sub-component
he produces by maximizing his pro…t. He however disposes of some informations in order to

take this decision. At that step of the game, the property rights are allocated. The set z of
…rms is therefore common knowledge. The investments in specialized knowledge are taken as
given and the quality q of the composite good is observed. Moreover, if one has in mind that
we are in a con…guration in which the negotiation has failed, one can even assume that every
manager
³
´has the knowledge of the characteristics of the³ other ´…rms. Both the contributions
(ai )i2f
to the composite goods, and the unit costs (ci )i2f
are common information.
f2z

As a consequence, each …rm chooses a price which solves 8f 2 z
0

p f 2 arg max @pf ¢
pf ¸cf

If one introduces ®f :=

P

i2z

X
i2f

ai ¡

1

X
i2f

ai and cf :=

P

0
1
1
X
X
1
@
ci ¢ aiA ¢ D @ ¢
ai A ¢ pf A
q

ai
i2z ®f ci ,

0

f 2z

f 2F

i2f

one can say that :

³ ´
De…nition 1 An equilibrium of a Dual Cournot Game is a vector p¤f

8

f2z

of prices with the

property that :
0

0

1
p¤f 2 arg max (pf ¡ c f ) ¢ ®f ¢ D @ ¢ @
pf ¸cf
q

8f 2 z

X

g2Fnffg

11

®g ¢ p¤g + ®f ¢ p f AA

(1)

The study of this game …rst requires some informations on the properties of the demand.
But one knows that the behavior of the consumers is captured by a discrete choice model and
that the density of the distribution of the willingness to pay is positive and non decreasing. It
³ ´
R x¹
follows that D( pq ) = p=q 1 ¢ dG = 1 ¡ G pq and it is a matter of fact to observe that :

Lemma 1 Under the assumption that g(x) > 0 and g 0 (x) ¸ 0, the demand function D( pq ) =
R ¹x
2
¹ [. Moreover 8 pq ¸ x
¹, D( pq ) = 0 and 8 pq < x
¹ , (i)
p=q 1 ¢ dG is continuous and at least C on ]0; x
D( pq ) > 0, (ii) D0 ( pq ) < 0; (iii) limp=q!¹x¡ D0 ( pq ) < 0; and (iv)12 D"( pq )

0.

Let us now observe that a DCG always exists. In fact, if at least two …rms choose prices
with the property that pf > x
¹ ¢ q; the payo¤ of every …rm is zero independently of the choice

this …rm could make. Nobody having an incentive to deviate, this is therefore an equilibrium.
But these situations are not very interesting : nobody produces even if there are opportunities
to make pro…ts13 . This is why we restrict the analysis to equilibria in which production occurs.
³ ´
That can be done by introducing an upper bound on the price sets. An equilibrium p¤f
of
f 2z

constrained DCG therefore solves
8f 2 z
³
´
with p¹f p ¤¡f =

p¤f 2
1
®f

³

0

0

X

11

1
arg max (pf ¡ cf ) ¢ ®f ¢ D @ ¢ @
®h ¢ p¤h + ®f ¢ p f AA
q
pf 2[cf ;¹
pf (p¤¡f )]
h2F nff g

q¢x
¹¡

P

h2Fnffg ®h

where p¤¡f stands for (p¤h)h2znffg .

(2)

´
¢ p¤h . We denote the pro…t of player f by ¼f (pf ; p¤¡f )

The reader however notices that a Nash equilibrium of this constraint DCG may perhaps
lead to a situation in which pro…ts are equal to zero. This situation occurs when p¤f hits the
boundary of its domain. But
Proposition 1 As a consequence
1, one can assert that
there exists an
i
³ of lemma
´h
³ if P
´ equilibrium then 8f 2 z; p ¤f 2 c f ; p¹f p¤¡f
and one observes that D 1q ¢ f 2F ®f ¢ p¤f > 0 and
¼ f (p¤f ; p¤¡f ) > 0.
12

The fact that the demand is concave is directly implied by the assumption that g 0 ¸ 0. The reader however
notices that this assumption can be weakened. Log-concavity of the demand is enough to maintain our argument.
This property can be obtained by assuming that the elasticity of g is greater than the elasticity of the demand
function.
13
This directly follows from the fact that even if the quality is low (i.e. q = 1), the highest reservation prices
p¹ = ¹
x ¢ q is assumed to be higher than the total unit production cost.
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This last result is simply related to the fact that the demand is strictly decreasing up to
x
¹ and then becomes zero. It however induces a more interesting property : if an equilibrium
exists, it is an interior solution of program (2). This means that one veri…es for each …rm the
following …rst order condition :
8f 2 z

0

1
0
1
X
X
¡ ¤
¢ ®f
1
1
pf ¡ c f ¢
¢ D0 @ ¢
®f ¢ p¤f A + D @ ¢
®f ¢ p ¤f A = 0
q
q
q
f2z

f2z

³
´
If one de…nes m¤f := p¤f ¡ cf ¢ ®f as the share of the …nal price that …rm f takes over the …nal

demand and if one notes that D(¢); D0 (¢) and q are independent of the choice of a peculiar …rm
f , one must concede that every …rm f 2 z takes the same margin m¤ over the …nal demand. At

equilibrium, every …rm therefore earns the same pro…t although they have di¤erent unit costs.
More formally :
Proposition 2 At equilibrium every …rm f 2 z takes the same margin m¤ which is implicitly
de…ned by :

´
¢ (jzj ¢ m¤ + c)
³
´
m¤ =
¡D 0 1q ¢ (jzj ¢ m¤ + c)
q¢D

³

1
q

(3)

If this common margin exists and is unique, each …rm earns the same gross pro…t given by :
³ ³
´´2
q ¢ D 1q ¢ (jzj ¢ m¤ + c)
³
´
¼ DCG(q; jzj ; c) =
¡D0 1q ¢ (jzj ¢ m¤ + c)
It remains to make sure that this common margin m¤ exists and is unique. For that purpose
it could be promising to operate a change of variable which is given by :
x=

1
¢ (jzj ¢ m + c)
q

(4)

Equation (3) becomes :
¸
q ¢x ¡c
D(x)
c
f (x) :=
+q¢ 0
= 0 with x 2 ; x
¹
jzj
D (x)
q

(5)

It is therefore su¢cient to show that there exists a unique x which satis…es the preceding equation
in order to assert that :
Proposition 3 There exists a unique common margin m¤ . The common pro…t level ¼DCG (q; jzj ; c)
is therefore well de…ned and strictly positive.
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4

The e¢cient bargaining solution among …rms

At that point of the analysis, we know what happens if the negotiation fails. It therefore
remains to establish that each …rm has a strong incentive to cooperate whatever the property
right allocation and the levels of individual investments are. We will even prove that the Nash
bargaining process induces, as we have guessed, a solution which is independent, in some sense,
of the allocation of the property rights. In fact, we show that the manipulation of the structure
of property rights does not a¤ect the payo¤s through changes in the statu quo options. This
result is essentially due to the fact that the pro…ts are the same for each …rm if the outside
option is played.
So let us …rst verify that the negotiation is pro…table. This is the case when the sum of the
pro…ts obtained by each …rm in a DCG is lower than the pro…ts they can obtain by deciding to
play together the monopoly price. If one now notices that each …rm realizes the same pro…t at a
given DCG equilibrium and that the case of a monopoly is a particular DCG for which jzj = 1,
it simply remains to check that for jzj ¸ 2,

jzj ¢ ¼ DCG (q; jzj ; c) < ¼m (q; c) := ¼DCG (q; 1; c)
From an intuitive point of view, one remarks that a DCG shares common properties with pricing
games in which one observes a phenomena known as “double marginalization”. In fact, these
games are simply a version of a DCG in which the price choices are sequential. So one can hope
that a similar pro…t reducing phenomena is at work and that one can assert that :
Proposition 4 The …rms always have an incentive to enter into the bargaining process because
jzj ¢ ¼ DCG (q; jzj ; c) < ¼ DCG(q; 1; c).
From that point of view, one can conclude that there is a gain from the negotiation. It
however remains to share this surplus. In this paper we do not enter into the bargaining process
itself, this is why we adopted, as it is often done in this literature, a normative point of view.
We simply use the Nash Bargaining (NB) solution14 . It follows that
³
´
De…nition 2 The payo¤s ¼ NB
(q;
jzj
;
c
obtained after negotiation solve :
f
f2z

³
´
¼ NB
(q;
jzj
;
c)
f

14

f 2z

2 arg max(¼f )
s:t:

P

f 2z

X

f 2z

¡
¢
log ¼f ¡ ¼DCG (q; jzj ; c)

(6)

m
f2z ¼ f = ¼ (q; c)

For the mechanisms which implement the Nash Bargaining solution, the reader is referred for instance to the
book of Osborne-Rubinstein [25].

11

Moreover one observes that
Proposition 5 After an e¢cient Nash bargaining process with DCG threats, each …rm obtains
the same outcome ¼ NB (q; jzj ; c) =

1
jzj

¢ ¼m (q; c). This outcome is, in this peculiar case, inde-

pendent of the statu quo point of the negotiation.

5

The investments in specialized knowledge

At that point of the study, we can now move to the analysis of the ex ante strategical choices of
the initial owners of a basic activities. If one has in mind that one seeks for a subgame perfect
equilibrium, it is time to examine the equilibrium levels of investments in specialized knowledge.
This decision is motivated by the fact that each agent has the opportunity, for each structure z
of the industry, to improve the part of the pro…t he receives from the …rm he decided to joint. If
one remembers that the pro…ts are shared equally within each …rm in order to give to everybody
the same incentive to invest, and if one denotes by fi the …rm to which i belongs, the pro…t of
agent i net of his investment in specialized knowledge is given by :
¼i =

1
1
¢ ¼ NB
¢ ¼m (q; c) ¡ ei
fi (q; jzj ; c) ¡ ei =
jfi j
jzj ¢ jfij

If one also has in mind that the quality of the …nal good is related to the lowest level of investment
i.e. q = 1 +mini2I fei g, each agent has a strong incentive to choose the same level of investment
as the other players. If he does not act in this way he looses money. The question is now how
we can identify this common level ez of investment. For that purpose, it becomes important to
know the e¤ect of a change in the quality level on the monopoly payo¤.
Proposition 6 One can assert that the monopoly pro…t ¼m (q; c) is increasing and convex with
respect to the level of quality of the …nal good.

This property of convexity, associated to the fact that only the lowest level of investment
a¤ects the quality is quite interesting. It tells us, at least from an intuitive point of view, that
if at least one agent has no incentive to invest then nobody invests. In the opposite case, one
would also expect that everybody invests the largest possible amount of money e¹ = mini2I f¹
eig.
If one however simply seeks for Nash equilibria of this investment game, one must concede
that this intuition is not necessarily true. The lowest level of investment only being taken into
consideration, nobody has, in this game, the opportunity to signal that he is willing to invest
more even it is better for every body. More formally, one observes that :
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Lemma 2 Let EF ½ [0; ¹e] denote the set of common Nash equilibrium levels of investment and
let emin = inf (EF nf0g) (if of course EF nf0g 6= ;). One observes that

(i) ez = 0 is the unique equilibrium if and only if at least one agent has no incentive to invest,
or more formally i¤
9i 2 I,8e 2 ]0; ¹e] ;

¼m (q; c) ¡ ¼m (1; c) < jzj ¢ jfi j ¢ e

where q = 1 + e is the quality of the composite good.
(ii) If several equilibria exist, then EF = f0g [ [emin ; ¹e]

(iii) In this last case the set of Nash equilibria is completely Pareto ranked.
From that point of view, it seems quite meaningfull to allow a pre-play communication in
order to select a focal equilibrium in the sense of Schelling [28]. This is why we restrict ourself
to the undominated Nash equilibria15 . More precisely, we say that :
De…nition 3 (e¤i )i2I 2

Q

i2I

[0; ¹ei ] are undominated Nash equilibrium levels of investment in

speci…c knowledge if and only if :
Q
(i) (e¤i )i2I 2 i2I [0; e¹i] is a Nash equilibrium i.e.
8i 2 I

©
ª
1
¢ ¼m(1 + min ei; e¤¡i ; c) ¡ ei
e i 2[0;¹
e i ] jzj ¢ jfi j
i2I
|
{z
}

e¤i 2 arg max

¼i (ei ;e¤¡i ;z;c)

(ii) there exists no other Nash equilibrium (e0i )i2I 2
8i 2 I

0

Q

i2I

[0; ¹ei ] with the property that

¼ i (e0i ; e¡i; z; c) ¸ ¼i(e¤i ; e¤¡i; z; c)

with at least one strict inequality.
Let us now sum up our previous results in order to compute the equilibrium payo¤s of each
player. If one denotes by :
r :=

(¼ m(1 + ¹e; c) ¡ n ¢ e¹) ¡ ¼m (1; c)
n ¢ ¹e

the net rate of return of a unit of money invested at the industry level, one remarks by negation
of lemma 2(i) that investments occur if every agent is willing to do so, which implies after an
15

This selection device in the set of Nash equilibria is rather mild. It is of course p ossible to use stronger
selection devices like the concept of Strong Nash equilibria introduced by Aumann [2] or the notion of coalitionproof Nash equilibria developed by Bernheim - Peleg - Whinston [5]. But this is not necessary. In our case, the
set of undominated Nash equilibria coincides to both the strong Nash and the coalition-proof equilibria.
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algebraic manipulation that 1 + r ¸

1
n

jzj ¢ maxf2z fjf jg. The returns must therefore be high

enough in order to make sure that investments occur. But this is often the case in knowledge

based industries. Moreover because pro…ts are increasing and convex in quality (see proposition
6), the only undominated Nash equilibrium coincides to the highest level of investment. More
formally, one observes that :
Proposition 7 According to this selection device, the equilibrium payo¤s of that specialized
investment game are for all i 2 I given by :
8
>
<

1
¢ ¼ m(1 + e¹; c) ¡ e¹
jzj
¢
jf
j
IG
i
¼ i (z; c) =
1
>
:
¢ ¼ m(1; c) else
jzj ¢ jfi j

6

if 1 + r ¸

1
n

jzj ¢ maxf2z fjf jg

The structure of the industry

We now move to the basic purpose of that paper : does it make sense to consider composite
goods industries ? or more precisely, under which conditions are we sure to observe industries
in which complementary assets are separately owned? To answer this question, we will now
explicitly make us of the two basic ingredients which are the quality index and the notion of
stability against unilateral deviations.
In our model, we put a strong emphasis on the idea that the component based investments in
specialized knowledge basically modify the quality of the …nal composite good. We even assumed
that this characteristic a¤ects in a non-trivial way the global pro…t opportunities in the whole
industry. As a consequence and even if the structure of the property rights do not a¤ect the
statu quo points of the bargaining process, this allocation nevertheless matter. It modi…es the
individual incentives to invest and therefore the negotiated monopoly solution. This is why,
we …rst concentrate our attention onto partitions which are optimal from a global point of
view before introducing further re…nements. In other words, let us …rst„ in the line of Coase’s
fundamental insight, looking at the boundary of the …rms through e¢ciency considerations.
But if one remembers that the decision of investment follows a discrete choice model, it
becomes important to make sure that there is at least at the aggregated level some incentives
to invest. Otherwise the question of the optimal structure of the industry does not really make
sense. This is why we assume for the moment that r ¸ 0.

Under this harmless restriction, let us now take, what one can call, the standard point of view

of the property right approach. In that case, one would argue that the optimal partitions of the
set of basic activities are those which induces a common investment level equal to ¹e. If one also
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has in mind (see proposition 7) that investments occurs if and only if 1+r ¸ 1n ¢jzj¢maxf 2z fjfjg,
one can say that :

De…nition 4 The set O of optimal property right allocations which power the incentives to
invest is given by :

½
¾
jzj
O = z 2 F j1 + r ¸
¢ max fjf jg
n f 2z
It is however a matter of fact to observe that the set O can be relatively large, especially if

the returns of the investments in specialized knowledge are important. The reader even notices
that this set always contains the situation where there is only one …rm as well as the one in which
each basic activity is an independent …rm. Some re…nements must therefore be introduced.
This is where our second ingredient enters into the story. If one has in mind that each initial
owner of an activity takes the decision to pool his property rights with other agents, it seems
plausible to seek for industrial structures which are stable against unilaretal deviations. More
precisely :
De…nition 5 Let z 2 F be a partition of the set of basic activities and let U

i

be the subset of

partitions obtained by an unilateral deviation of the initial owner of activity i. We say that a
partition z¤ is stable with respect these deviations if and only if :
8i 2 I; 9z
/ 2 Ui;

IG
¤
¼IG
i (z; c) > ¼ i (z ; c)

We denotes this set of stable industrial structures by N .
At that point, the reader may be surprised that the introduction of a non-cooperative argument re…nes a set of cooperative solutions. This is conceivable only if each Nash equilibrium
given by de…nition 5 is optimal in the sense of de…nition 4. The intuition beyond this property is
quite simple and is related to the fact that the pro…ts are shared two times. In fact, given the incentive e¢cient sharing rule applied within the …rms, one observes that any unilateral deviation
from a situation in which nobody invests cannot bring o¤ the investments at the industry level.
From that point of view, the total amount of pro…t to share remains constant. Each agent has
therefore an incentive to create his own …rm and to become involved in the pro…t distribution
obtained in the bargaining process among …rms instead of earning a share of this pro…t. This
means that :
Proposition 8 As long as r ¸ 0, one observes that N ½ O where N denotes the set of Nash
equilibria
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But this result does not really mean that we re…ne the set of optimal industrial structures.
In order to illustrate that point, let us take a structure z of the industry with the property
that every initial owner of a basic activity has an incentive to invest and let us assume that
there exists at least two …rms f and f 0 satisfying jjfj ¡ jf 0 jj ¸ 2. In this case, an agent who

belongs to the biggest coalition always has an incentive to move to the smallest one. This move
does not modify the incentives to invest at the industry level, but it improves his own situation
: the same amount of pro…t allocated at the …rm level is now shared between a fewer number
of agents. If one denotes by I = fz 2 F j8f; f 0 2 z;

jjf j ¡ jf 0 jj

1g the set of all partitions

with the property that the di¤erence in the number of agents per coalition is smaller than one,
one can assert :
Proposition 9 The set of Nash equilibria has the property that N ½ O \ I
Finally, if one wants to make sure that the set of Nash equilibria is non-empty, it remains to
observe that :
Proposition 10 If r ¸ 0, one can show that the partition ffigg i2I 2 N
But this last proposition also means that as long as the global returns of the investments
in specialized knowledge are non negative, a situation in which the composite good industry is
totally disintegrated is a partition which is both optimal and stable with respect to unilateral
deviations16
Let us now introduce the idea that the investments in specialized knowledge is the key to the
pro…tability of the industry. Because we are in a world in with investments either occur or not,
one can capture the idea by assuming that the pro…ts at the industry level are largely higher if
the investments occur than in the other case. A simple but perhaps extreme way of doing this
is to assume that the rate of return r is greater than 1.
In this case, let us now consider a partition of the industry which is di¤erent from ffiggi2I .

This means that several agents have the opportunity to create his own …rm. If there exists for at

least one agent a deviation of that kind in which the investment is maintained, this player has an
incentive to act in this way. In this case he becomes involved in the pro…t distribution obtained
in the bargaining process among …rms instead of earning a share of this pro…t. It may however
16

This results is, in some sense, opposed to the one claimed by Hart ([16] p 46). We must however emphasizes
that, in our approach, the impact of both the outside options and the private investments are quite di¤erent.
Concerning the …rst point, we consider as Holström - Roberts [20] that the hold-up problems are milder in
composite good industries : owing one comp onent alone is useless for consumers. This is why we take the Dual
Cournot Game as an outside option instead of a comptitive market on which the component can be sold. With
regards to the second point, the reader notices that the private investments matter because they improve the
quality of the comp osite good. But this also implies that the payo¤ of each player is therefore not independent
of the investments of the other agents.
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happen that another agent who belongs to another …rm in the newly created industry structure
is no longer willing to invest. Under the assumption that r > 1; this last case can nevertheless
be rule out for every partition which belongs to I and therefore includes by proposition 10 the
set N of Nash equilibria.

This is however not su¢cient to prove that ffigg i2I is the unique stable partition. We also

need at least three players to enrich the set of strategies. In the case of two players, it is often
the case that one player is the mirror of the other one and induces as it is the case in our paper
some indeterminacy. One can therefore assert that :
Proposition 11 In knowledge based composite good industries (r > 1) including at least 3
activities, the only stable industry structure is the one in which each initial owner of a basic
activity creates his own …rm. In the case of 2 activities the structure of the industry remains
indeterminate.
This surprising result, in case of at least 3 activities, therefore con…rms the intuition of Holström - Roberts ([20] p 92) as they claimed that “In market networks, interdependencies are more
than bilateral, and how one organizes one set of transaction depends on how the other transaction are set up. The game of in‡uence is a complicated one and leads to strategic consideration
that transcend simple two-party relationship.”
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Conclusion

This last result concludes quite naturally our paper. In fact, our objective was to show that
…rms which are specialized in the production of a component of the …nal good do not necessarily
merge. This result essentially says that industries which are typical candidates for composite
good industries, are those in which high levels of investments in specialized knowledge are a
major source of bene…ts.
Our approach basically relied upon the standard view of the boundary of a …rm which involves
both incomplete contracts and property rights. We however introduced two new ingredients.
On the one hand, we assumed that the investments in specialized knowledge modi…ed in a non
trivial way the nature of the demand through an e¤ect of quality. This implied, with respect to
the classical property right approach, that not only the statu quo points but also the …rst best ex
post market strategy were a¤ected in a non trivial way by the ex ante decisions of investment.
On the other hand, and in order to remove the indeterminacy of the e¢cient property right
allocation, we also introduced some non-cooperative behaviors. In fact we said that a property
right allocation is stable if and only if no initial property right owner has an incentive to joint
an other …rm or to create his own …rm.
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Our approach however reminds particular in some respects. First of all, the reader surely
noticed that we analyzed the market structure through what we have called a Dual Cournot
Game. This implies that each basic component or group of components produced by a …rm is
a bottleneck. There is therefore no competition between the producers of a given component.
The introduction of this new feature would surely modify the conclusions. If fact, if such a
competition is introduced in an asymmetric way, it is no more clear that the pro…t equalization
rule applies. In this case, one would expect that the statu quo points of the negotiation again
matter in the pro…t sharing rule. One also remarks that we have assumed that there are no
externalities by pooling activities. The fact that we rule out negative externalities as quite
natural with respect to the argument. One could however think at the introduction of positive
ones. This would make our argument less extreme. Structures in which some activities are
pooled and other not would surely appear. Finally, one could argue that we used a very poor
concept of formation of coalitions : the stability with respect to unilateral deviation. This is
why it could be interesting to look at the same question by using more demanding notions (see
Chwe [9] or Ray - Vohra [27]) or stability concepts developed in the economy of networks (see
Dutta - Mutuswami [10] or Jackson - Wolinsky [21] ).
Finally, we want emphasize that our approach in terms of production network applies to
some other situations. For instance, if a leading …rm which assembles the composite good is
introduced in this picture, it may be possible to tackle the problem of access to the market and
the question of power (i.e. extraction of payo¤) within these industries (see Rajan - Zingales [26]
or Stoles -Zwiebel [35]). This opens the more general question of the manipulation of the set of
players in a value chain (i.e. Foreclosure or Dual-Sourcing).Even if no leading …rm is itegrated,
one can also adress questions related to mutual adjustments, coordination and competence (see
for instance Barney [3], Soubeyran-Stahn [33] [34]).
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APPENDIX
The proofs which are obvious are not explicitly given.

A Proof of proposition 1

£
¡
¢¤
Let us …rst check that the optimal solution to (2) never hits the boundaries of cf ; p¹f p ¤¡f . If the upper bound
is reached, then one observes, by the …rst order condition, that :
lim
³

pf !p
¹f

p¤
¡f

´

¡ ¡
¢
¢ ®f
@pf ¼f (pf ; p¤¡f ) ¸ 0 ) p¹f p¤¡f ¡ cf ¢
¢ lim D0 ( pq ) ¸ 0
q pq !¹x

(7)

Moreover one knows, by the viability assumption of the industry, that :
q ¢ x¹ > ®f ¢ cf +
¡
¢
By construction of p¹f p¤¡f , one has

X

h2F nff g

¡
¢
q¢ ¹
x ´ ®f ¢ p¹f p¤¡f +

®h ¢ ch

X

h2F nff g

®h ¢ p¤h

¡ ¡
¢
¢
But 8h 2 F nffg, p¤h ¸ ch, it follows that p¹f p¤¡f ¡ cf > 0. From equation (7), one deduces that lim ³ p ´ !¹x D0 ( pq ) ¸
³ P q
´
0, which is the desired contradiction. As a corollary, one can even assert that, at equilibrium, D 1q ¢ f 2F ®f ¢ p ¤f >
0.

¯
Let us now assume that a …rm has an incentive to choose p¤f = cf . In this case, one must have @ pf ¼f (p f ; p ¤¡f )¯p
0. But by computation, one obtains that

¯
@ pf ¼ f (pf ; p¤¡f )¯p

f =cf

0

1
=D@ ¢
q

X

h2F nffg

1

®f ¢ p¤f + c f A

f =cf

0

But we have just noticed that this quantity is at equilibrium strictly positive. It follows that p¤f > cf and that
¥

the pro…ts are strictly positive.

B Proof of proposition 3
Let us …rst observe that
µ ¶
D( c )
c
q ¢ x¹ ¡ c
f
= q ¢ 0 qc < 0 and that limx!¹x f(x) =
> 0 because D(¹
x) = 0
q
D ( q)
jzj
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We can therefore assert that 9x¤ 2 ]c=q; x¹[ with the property that f (x¤ ) = 0. It remains to verify that f is
increasing in order to conclude that x¤ is unique. By Lemma 1, it is immediate that :
f 0 (x) =

q
(D0 (x))2 ¡ D"(x) ¢ D(x)
+q ¢
>0
jzj
(D0 (x))2
¥

C Proof of proposition 4
Let us …rst remember that the common margin is obtained by solving equation 5. i.e.
¸
q ¢x¡c
c
D(x)
f(x) :=
¡ q ¢ h(x) = 0 for x 2
; x¹
with h(x) =
jzj
q
¡D 0(x)

(8)

One also observes that the pro…t of the industry can be written as :
P(q; jzj ; c) = jzj ¢ ¼ DC G (q; jzj ; c) = jzj ¢ q ¢ h(x) ¢ D(x)
If one treats the number of …rms as a continuous variable, one observes that :
¡
¡
¢
¢
@ jz jP (q; jzj ; c) = q ¢ jzj ¢ h0(x) ¢ D(x) + h(x) ¢ D 0(x) ¢ @ jz jx + h(x) ¢ D(x)

(9)

If one now applies the Implicit Function Theorem to equation 8, one can say that
@jz jx =
because, by Lemma 1, h0 (x) = ¡
manipulations that :

¡h(x)
>0
jzj ¢ h0(x) ¡ 1

(D0 (x))2¡D (x)¢D"(x)
(D0 (x))2

< 0. By substitution in equation 9, one obtains after some

@jz jP (q; jzj ; c) = q ¢ @ jz jx ¢ (¡D(x)) ¢ (jzj ¡ 1) < 0
It follows that 8 jzj ¸ 2,

for

jzj > 1

P(q; jzj ; c) < P(q; 1; c) = ¼DC G (q; 1; c)

¥

D Proof of proposition 5
If one computes the …rst order conditions associated to program 6, one observes that
(

(
¡
¢ ¡1
8f 2 z, ¼¤f ¡ ¼ DC G (q; jzj ; c)
¡¸ =0
8f 2 z, ¼¤f = ¼D CG (q; jzj ; c) + ¸1
,
P
¡
¢
¤
m
jzj ¢ ¼ DC G (q; jzj ; c) + 1¸ = ¼ m(q; c)
f2z ¼ f = ¼ (q; c)

B
It follows that 8f 2 z, ¼N
(q; jzj ; c) =
f

di¤erent unit costs.

1
jz j

¢ ¼m(q; c). Hence each agent earns the same pro…t, although having
¥

E Proof of proposition 6
With a usual change of variable (see equation 4), one can say that
¼ m(q; c) =

max (q ¢ x ¡ c) ¢ D(x)

x2[c=q;x]
¹

(10)

If one rememb ers that the solution x¤ is an interior one, one observes by the standard Envelop Theorem that
@ q ¼m (q; c) = x¤ ¢ D(x¤ ) > 0. It follows that :
¡
¢ @x¤
@ 2q;q ¼ m(q; c) = D(x¤ ) + x¤ ¢ D0 (x¤ ) ¢
@q
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But, by the …rst order condition of program 10, x¤ satis…es q ¢ D(x¤ ) + (q ¢ x¤ ¡ c) ¢ D0 (x¤ ) = 0. One deduces that
(D(x¤ ) + x¤ ¢ D 0(x¤ )) =

c
q

¢ D0 (x¤): Moreover by Lemma 1 and by the Implicit Function Theorem applied to the

…rst order condition of program 10, one obtains that :

@x¤
c ¢ D0 (x¤ )
=¡ 2
<0
@q
q ¢ (2D 0(x¤ ) + D "(x¤ ))
One can therefore conclude that :@ 2q;q ¼ m(q; c) =
quality of the composite good.

c
q

¢ D0 (x¤ ) ¢

@x ¤
@q

> 0. Hence ¼m (q; c) is strictly convex in the
¥

F Proof of Lemma 2
In a preliminary step, let us notice two obvious facts. First of all, this game always admits a trivial equilibrium
in which everybody plays ei = 0 and secondly if an equilibrium exists it must b e a symmetric one otherwise there
always exists a player who has an incentive to reduce his investment and by doing this improves his situation.
Point (i)
Let us now seek for a necessary and su¢cient condition which ensures that ei = 0 is the unique equilibrium
Let us …rst verify that this condition is necessary. If
9i 2 I, 8e 2 ]0; e¹] ;

¼ m(1 + e; c) ¡ ¼ m (1; c) < jzj ¢ jfi j ¢ e

(11)

is true, one observes, because @q ¼m > 0; that 9i 2 I with the property that
8ei 2 ]0; e¹] ; 8e¡i 2 ]0; e¹] n¡1

1
¼m
jzj ¢ jfi j

µ

¶
1 + min fej g ; c ¡ ei < ¼m (1; c)
j 2I

In this case the best reply of this agent is always to play ei = 0. But if at least one agent plays 0 the best reply
of the others is also to play 0. If follows that under condition (11), (ei )i2I = 0 is the unique equilibrium.
In order to verify that this condition is also su¢cient, let us assume that condition (11) is not satis…ed. In
this case, one can construct 8i 2 I a quantity e¤i > 0 which does not verify equation (11) and one can de…ne

e¤z = max fe¤i g. Now let us assume that everyb ody plays e¤z . By construction of the game (i.e the valuation of

the quality through a min function), nobody has an incentive to increase ei . If nobody also has an incentive to
decrease ei , the proof is …nished because e¤z > 0 is another Nash equilibrium.
So let us assume that, say agent i, has an incentive to perp etrate this deviation. His payo¤ after this deviation
is ¼0i =

1
m
jz j¢jfi j ¼ (1

+ e0 ; c) ¡ e0 with 0

standard inequality of convexity on
(1 ¡ ¸) ¢

¼0i ,

e0 < e¤z . But ¼m(q; c) is convex in q, so the holds for hence ¼0i . By a
one deduces for ¸ =

1
¢ ¼m (1; c) + ¸ ¢
jzj ¢ jfi j

µ

e0
e¤
z

that

1
¢ ¼m(1 + e¤z ; c) ¡ e¤z
jzj ¢ jfi j

¶

¸ ¼ 0i

But by construction of e¤z , we know that ¼ m(1 + e¤z ; c) ¡ jzj ¢ jfi j ¢ e¤z ¸ ¼ m (1; c) and one can conclude that
1
¢ ¼m (1 + e¤z ; c) ¡ e¤z ¸ ¼0i
jzj ¢ jfi j
Point (ii)
If condition 11 is not ful…lled, it makes sense to supp ose that EF nf0g 6= ; and to de…ne emin = inf (EF nf0g). If

emin = ¹
e, the proof is …nished. So let emin < e¹ and let us take any e¤z > emin . It remains to verify that playing
e¤z is for everybody a best replay. But let us …rst remember that emin , when played by everyb ody, is a Nash
equilibrium, hence 8i 2 I, ¼m (1 + emin ; c) ¡ jzj ¢ jfi j ¢ emin ¸ ¼m (1; c). It remains therefore to apply the same
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argument1 7 as in the second part of the proof of p oint (i) in order to make sure that e¤z is a Nash equilibrium
Point (iii)
If condition 11 is not ful…lled, and if emin = ¹
e, the proof is again …nished. So let emin < ¹
e. If one takes any
e and e0 with the prop erty that emin
e < e0
e¹ and if one knows that these quantities are symmetric Nash
equilibria, it is quite easy, with again the same arguments as those develop ed in p oint (i) and (ii),to show that
8e; e0 2 [emin ; ¹
e] and e < e0 one has :
µ

1
¼m (1 + e; c) ¡ e
jzj ¢ jfi j

¶

<

µ

1
¼ m(1 + e0 ; c) ¡ e0
jzj ¢ jfi j

¶
¥

One can therefore deduces that these equilibria are all strictly Pareto ranked.

G Proof of proposition 7
By lemma 2 and proposition 6, one knows that there are only two common levels of investment which can
be undominated Nash equilibria. Either nob ody invests or everybody invest ez = e¹. If one has in mind that this
second case only occurs if nobody has an incentive to deviate from this strategy, this means that :
8i 2 I;
But this implies that 1 + r ¸

1
n

¥

1
¢ ¼ m(1; c)
jzj ¢ jfi j

1
¢ ¼ m(1 + ¹
e; c) ¡ e¹
jzj ¢ jfi j

¢ jzj ¢ maxf 2z fjfjg and the de…nition of the equilibrium payo¤s follow quite easily.

H Proof of proposition 8

³
´
In a preliminary step, let us prove that ffiggi2I 2 arg minz 2F jzn j ¢ maxf 2z fjfjg . In fact, one immediately
³
´¯
¯
notices that jzj
¢
max
fjfjg
¯
= 1. Let us now assume that 9z 2 F, with the property that jzj
f2z
n
n ¢
ffiggi2I

max f 2z fjfjg < 1. This means that 8f 2 z, jzn j ¢ jfj < 1. If one sums these quantities over all f 2 z, one obtains
P
that f2z jzn j ¢ jfj = jzj < 1 which is the desired contradiction.
After this preliminary comment, let us assume that proposition 9 is not true. This means that there exists

a partition z 2 N and z 2
= O. Because z 2
= O then 1 + r <

jz j
n

¢ max f2z fjfjg. By our preliminary result, this

partition cannot be identi…ed to ffiggi2I . z contains therefore at least one coalition composed of at least two
basic activities. If one agent who belongs to this set has an incentive to deviate the proof is …nished because we
initially assumed that z 2 N .

So let us assume that he deviates and creates his own …rm. If z0 denotes the partition obtained after this

deviation, This player, by proposition 7, receives in the Investment Game (IG) :
¼IG
i

¡ 0 ¢
z ;c =

(

1
(jz j+1)
1
(jz j+1)

¢ ¼ m(1 + e¹; c) ¡ ¹
e if 1 + r ¸ jz0 j ¢ max f 2z 0 fjfjg
¢ ¼ m(1; c)

else

By our preliminary remark, we know that z 6= ffigg i2I , one therefore veri…es that
remembers that r ¸ 0; this implies that
1
(jz j+1)

1
(jz j+1)

m

¢ ¼ (1 + ¹
e; c) ¡ e¹ ¸

1
(jzj+1)

m

n
(jz j+1)

¸ 1. If one moreover

0
¢ ¼ (1; c). It follows that ¼IG
i (z ; c) ¸

¢ ¼ (1; c). Let us now compute the pro…t of this player b efore he deviates. If one remembers that z 2
= O,
m

one can assert that ¼IG
(z; c) =
i

1
m
jz j¢jf j ¢ ¼ (1; c) with jfj > 1.
IG
that ¼i (z 0; c) > ¼ IG
i (z; c), or, in

It is now a matter of fact to observe that

jzj ¢ jf j > (jzj + 1). This implies

other words, that this agent has an incentive
¥

to deviate.

I Proof of proposition 9
17

One simply identi…es emin to e¤i and e¤z to itself.
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Let us assume the contrary. This means that 9z 2 F, z 2 N and z 2
= O \ I . By proposition 9 we know,

because z 2 N , that z 2 O and one deduces that z 2
= I. This means that z contains at least one coalition f

with the property that 9f 0 2 z; jfj ¡ jf 0j > 1. So let us assume that one agent i 2 f decides to joint coalition
f 0 . This new partition is denotes by z 0 . Because z 2 O, we know that investment takes place under z. This
means that 1 + r ¸

1
n

¢ jzj ¢ max f 2z fjfjg. But after deviation jz0 j = jzj and max f2z fjfjg ¸ max f2z 0 fjf jg.

0
Investment also occurs after deviation. Player i therefore obtains ¼IG
i (z ; c) =

before deviation, he earned

¼ IG
i (z; c)

=

1
jz j¢jf j

m

0

1
¼ m(1
jzj¢(jf 0j+1)

+¹
e; c) ¡ e¹ and

¢ ¼ (1 + e; c) ¡ ¹
e. But f and f were chosen such that jfj ¡ jf 0j > 1,
¥

0
IG
hence ¼ IG
i (z ; c) > ¼i (z; c) : But this contradict the fact that z 2 N .

J Proof of proposition 10
Let z0 = ffiggi2I . One …rst observes that 1 + r ¸

occur and the pro…t of each player is

1
n

1
n

m

¢jz0 j ¢maxf 2z 0 fjfjg = 1, thus investments in knowledge

¢ ¼ (1 + e¹; c) ¡ ¹
e . Now let us assume that at least one agent i0 has

an incentive to deviate from z0 by playing zi . In this case, he only has the opportunity to form a coalition
with another agent. In this case, he either earns

1
2(n¡1)

¢ ¼ m(1 + ¹
e; c) ¡ e¹ or

1
2(n¡1)

respectively occur or not after deviation. One obviously observes that :

¢ ¼m (1; c) if the investments

1 m
1
¢ ¼ (1 + ¹
e; c) ¡ ¹
e¸
¢ ¼ m(1 + e¹; c) ¡ ¹
e
n
2(n ¡ 1)
hence agent i0 has no incentive to deviate if the investment is maintained after deviation. Let us now consider
the second case. We know that r ¸ 1. It follows that :
¼m (1 + ¹
e; c) ¡ n ¢ e¹ ¸
1
m
¢ ¼ (1 + ¹
e; c) ¡ e¹ ¸
n
because for n ¸ 2,

1
n

¸

1
2(n¡1) .

¼ m(1; c)
)
1
1
m
¢ ¼ (1; c) ¸
¢ ¼m(1; c)
n
2(n ¡ 1)

In this case agent i0 has also no incentive to deviate.
¥

K Proof of proposition 11
Before showing this result, let us make to preliminary remarks :
Remark 1 Let z 2 I and let E(x) denotes the integer part of x. If k := n¡ E
³ ´
³ ´
n
E jzn j + 1 and if k = 0 then max f2z fjfjg = E jzn j = jzj

³

n
jzj

´

¢jzj ¸ 1 then max f2z fjfjg =

P
If jzj = 1 the result is obvious. One also observes that maxf 2z fjfjg ¸ jzn j because otherwise f 2z jfj < n.
³ ´
Let us now assume that max f2z fjfjg ¸ E jzn j + 2 and jzj ¸ 2. In this case, one notes that 9 f0 2 z
³ ´
³ ´
P
n
n
with the property that jf0 j
E jzj
otherwise
+ jzj + 1 > n. Let us now take
f 2z jf j ¸ jzj ¢ E jzj

fmax 2 arg maxf 2z fjfjg ; the largest coalition, one remarks that
maxj ¡ jf0j³¸ 2.
³ jf´
´ But this contradict the fact
n
n
that z 2 I. it follows that maxf 2z fjf jg is either equal to E jz j or to E jz j + 1. This obviously implies
¥

remark 1.

³ ³ ´
´
n
Remark 2 If z 2 I and k ¸ 2 then (jzj + 1) ¢ E jzj
+1
By computation one observes that :
µ µ
¶
¶
n
(jzj + 1) ¢ E
+1
jzj

=

2 ¢ n.

µ
¶
n
n¡ k+E
+ jzj + 1
jzj
µ
¶
n
n+ E
+ jzj ¡ 1 because k ¸ 2
jzj
n
n+
+ jzj ¡ 1 = g(jzj)
jzj
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From a quick study of g(jzj) on f1; : : : ; ng, one notes that g(jzj)

maxfg(1); g(n)g = 2n.

¥

Let us now move to the main proof. So let us assume that 9z 6= ffiggi2I with the property that z 2 N and

let us seek for a contradiction. Because z 2 N , one knows that z 2 I, and this will be useful later. Moreover,
because z 6= ffigg there exists a non-empty set ID of agents who has the possibility to create their own …rm.

Let us assume that one of these agents deviates in that way et let us denote by z i the partition obtained after
deviation. One …rst notes that
Lemma 3 9i 2 ID , with the property that z i 2 O
Proof
Let us assume that 8i 2 ID , one observes that z i 2
= O and let us seek for a contradiction.
One …rst notes by construction of O that this condition induces that :
8i 2 ID ;

1+r <

1
¢ jz i j ¢ max fjfjg
n
f 2z i

(12)

Moreover by construction of the deviation, one knows that 8i 2 I (i) 8i 2 I , jzi j = jzj+1 and (ii) maxf 2z i fjfjg =
max f 2z fjfnfigjg. This either means that :

² 9i 2 ID such that maxf 2z fjfnfigjg = max f 2z fjf³ jg ¡
´ 1. Because z 2 I , this implies by remark 1
n
that k
1 and 9i 2 ID , maxf 2z fjf nfigjg
E jzj . But in this case n1 ¢ jzi j ¢ maxf 2z i fjfjg
³ ´
1
n
2. If one has in mind that by assumption r > 1. One contradicts condition 12.
n ¢ (jzj + 1) ¢ E j zj
² or 8i 2 ID , max f 2z fjfnfigjg = maxf 2z fjfjg. In this case, because z 2 I, one observes that k ¸ 2. By
remark 2, one has that 8i 2 I D,

µ µ
¶
¶
1
n
¢ jzi j ¢ max fjfjg = (jzj + 1) ¢ E
+1
n
f2z i
jzj

2

which again contradicts condition 12.
¥
By the preceding lemma we are now sure that 9i 2 ID , with the property that z i 2 O. In this case, the proof is
almost …nished. One simply has to observe that if either (jfi j ¸ 2 and jzj > 1) or (jfi j > 2 and jzj ¸ 1), then :
¼ IG
i (zi ; c) =

1
1
¼ m(1 + ¹
e; c) ¡ e¹ > ¼ IG
¼m (1 + ¹
e; c) ¡ ¹
e
i (z; c) =
jzj + 1
jzj ¢ jfi j

because jzj + 1 < jzj ¢ jfi j. The only case in which this inequality is not satis…ed jfi j = 2 and jzj = 1. But this
means that n = 2, a case which is considered later. There exists therefore a pro…table deviation from z.

Let us …nally consider the case n = 2. By computation one typically observes that 8i = 1; 2, ¼IG
(ff1; 2gg ; c) =
i
¼IG
(ff1g ; f2gg ; c). This means that the industrial structure remains indeterminate
i

26

¥

NOTE DI LAVORO DELLA FONDAZIONE ENI ENRICO MATTEI
Fondazione Eni Enrico Mattei Working Papers Series
Our working papers are available on the Internet at the following addresses:
Server WWW: WWW.FEEM.IT
Anonymous FTP: FTP.FEEM.IT
http://papers.ssrn.com/abstract_id=XXXXXX

SUST
SUST

1.2001
2.2001

CLIM
CLIM
CLIM
ETA
CLIM

3.2001
4.2001
5.2001
6.2001
7.2001

MGMT

8.2001

VOL

9.2001

VOL
ETA

10.2001
11.2001

ETA

12.2001

KNOW
ETA
CLIM

13.2001
14.2001
15.2001

SUST

16.2001

SUST
CLIM
VOL

17.2001
18.2001
19.2001

ETA
ETA
ETA

20.2001
21.2001
22.2001

PRIV

23.2001

KNOW

24.2001

ETA

25.2001

PRIV

26.2001

CLIM
ETA

27.2001
28.2001

KNOW
CLIM
ETA

29.2001
30.2001
31.2001

MGMT
Coalition
Theory
Network
ETA

32.2001

Inge MAYERES and Stef PROOST: Should Diesel Cars in Europe be Discouraged?
Paola DORIA and Davide PETTENELLA: The Decision Making Process in Defining and Protecting Critical
Natural Capital
Alberto PENCH: Green Tax Reforms in a Computable General Equilibrium Model for Italy
Maurizio BUSSOLO and Dino PINELLI: Green Taxes: Environment, Employment and Growth
Marco STAMPINI: Tax Reforms and Environmental Policies for Italy
Walid OUESLATI: Environmental Fiscal Policy in an Endogenous Growth Model with Human Capital
Umberto CIORBA, Alessandro LANZA and Francesco PAULI: Kyoto Commitment and Emission Trading: a
European Union Perspective
Brian SLACK (xlv): Globalisation in Maritime Transportation: Competition, uncertainty and implications for
port development strategy
Giulia PESARO: Environmental Voluntary Agreements: A New Model of Co-operation Between Public and
Economic Actors
Cathrine HAGEM: Climate Policy, Asymmetric Information and Firm Survival
Sergio CURRARINI and Marco MARINI: A Sequential Approach to the Characteristic Function and the Core in
Games with Externalities
Gaetano BLOISE, Sergio CURRARINI and Nicholas KIKIDIS: Inflation and Welfare in an OLG Economy with
a Privately Provided Public Good
Paolo SURICO: Globalisation and Trade: A “New Economic Geography” Perspective
Valentina BOSETTI and Vincenzina MESSINA: Quasi Option Value and Irreversible Choices
Guy ENGELEN (xlii): Desertification and Land Degradation in Mediterranean Areas: from Science to Integrated
Policy Making
Julie Catherine SORS: Measuring Progress Towards Sustainable Development in Venice: A Comparative
Assessment of Methods and Approaches
Julie Catherine SORS: Public Participation in Local Agenda 21: A Review of Traditional and Innovative Tools
Johan ALBRECHT and Niko GOBBIN: Schumpeter and the Rise of Modern Environmentalism
Rinaldo BRAU, Carlo CARRARO and Giulio GOLFETTO (xliii): Participation Incentives and the Design of
Voluntary Agreements
Paola ROTA: Dynamic Labour Demand with Lumpy and Kinked Adjustment Costs
Paola ROTA: Empirical Representation of Firms’ Employment Decisions by an (S,s) Rule
Paola ROTA: What Do We Gain by Being Discrete? An Introduction to the Econometrics of Discrete Decision
Processes
Stefano BOSI, Guillaume GIRMANS and Michel GUILLARD: Optimal Privatisation Design and Financial
Markets
Giorgio BRUNELLO, Claudio LUPI, Patrizia ORDINE, and Maria Luisa PARISI: Beyond National Institutions:
Labour Taxes and Regional Unemployment in Italy
Klaus CONRAD: Locational Competition under Environmental Regulation when Input Prices and Productivity
Differ
Bernardo BORTOLOTTI, Juliet D’SOUZA, Marcella FANTINI and William L. MEGGINSON: Sources of
Performance Improvement in Privatised Firms: A Clinical Study of the Global Telecommunications Industry
Frédéric BROCHIER and Emiliano RAMIERI: Climate Change Impacts on the Mediterranean Coastal Zones
Nunzio CAPPUCCIO and Michele MORETTO: Comments on the Investment-Uncertainty Relationship in a Real
Option Model
Giorgio BRUNELLO: Absolute Risk Aversion and the Returns to Education
ZhongXiang ZHANG: Meeting the Kyoto Targets: The Importance of Developing Country Participation
Jonathan D. KAPLAN, Richard E. HOWITT and Y. Hossein FARZIN: An Information-Theoretical Analysis of
Budget-Constrained Nonpoint Source Pollution Control
Roberta SALOMONE and Giulia GALLUCCIO: Environmental Issues and Financial Reporting Trends

33.2001

Shlomo WEBER and Hans WIESMETH: From Autarky to Free Trade: The Impact on Environment

34.2001

Margarita GENIUS and Elisabetta STRAZZERA: Model Selection and Tests for Non Nested Contingent
Valuation Models: An Assessment of Methods

NRM

35.2001

KNOW

36.2001

PRIV
CLIM

37.2001
38.2001

PRIV

39.2001

KNOW
Coalition
Theory
Network
Coalition
Theory
Network
Coalition
Theory
Network
Coalition
Theory
Network
NRM

40.2001
41.2001

Carlo GIUPPONI: The Substitution of Hazardous Molecules in Production Processes: The Atrazine Case Study
in Italian Agriculture
Raffaele PACI and Francesco PIGLIARU: Technological Diffusion, Spatial Spillovers and Regional
Convergence in Europe
Bernardo BORTOLOTTI: Privatisation, Large Shareholders, and Sequential Auctions of Shares
Barbara BUCHNER: What Really Happened in The Hague? Report on the COP6, Part I, 13-25 November 2000,
The Hague, The Netherlands
Giacomo CALZOLARI and Carlo SCARPA: Regulation at Home, Competition Abroad: A Theoretical
Framework
Giorgio BRUNELLO: On the Complementarity between Education and Training in Europe
Alain DESDOIGTS and Fabien MOIZEAU (xlvi): Multiple Politico-Economic Regimes, Inequality and Growth

42.2001

Parkash CHANDER and Henry TULKENS (xlvi): Limits to Climate Change

43.2001

Michael FINUS and Bianca RUNDSHAGEN (xlvi): Endogenous Coalition Formation in Global Pollution
Control

44.2001

Wietze LISE, Richard S.J. TOL and Bob van der ZWAAN (xlvi): Negotiating Climate Change as a Social
Situation

45.2001

NRM

46.2001

NRM

47.2001

CLIM
CLIM

48.2001
49.2001

SUST
SUST

50.2001
51.2001

SUST
SUST
SUST
SUST

52.2001
53.2001
54.2001
55.2001

SUST

56.2001

SUST

57.2001

SUST

58.2001

SUST

59.2001

ETA

60.2001

CLIM

61.2001

PRIV

62.2001

CLIM

63.2001

CLIM

64.2001

CLIM

65.2001

CLIM

66.2001

CLIM

67.2001

CLIM

68.2001

NRM

69.2001

Mohamad R. KHAWLIE (xlvii): The Impacts of Climate Change on Water Resources of Lebanon- Eastern
Mediterranean
Mutasem EL-FADEL and E. BOU-ZEID (xlvii): Climate Change and Water Resources in the Middle East:
Vulnerability, Socio-Economic Impacts and Adaptation
Eva IGLESIAS, Alberto GARRIDO and Almudena GOMEZ (xlvii): An Economic Drought Management Index to
Evaluate Water Institutions’ Performance Under Uncertainty and Climate Change
Wietze LISE and Richard S.J. TOL (xlvii): Impact of Climate on Tourist Demand
Francesco BOSELLO, Barbara BUCHNER, Carlo CARRARO and Davide RAGGI: Can Equity Enhance
Efficiency? Lessons from the Kyoto Protocol
Roberto ROSON (xlviii): Carbon Leakage in a Small Open Economy with Capital Mobility
Edwin WOERDMAN (xlviii): Developing a European Carbon Trading Market: Will Permit Allocation Distort
Competition and Lead to State Aid?
Richard N. COOPER (xlviii): The Kyoto Protocol: A Flawed Concept
Kari KANGAS (xlviii): Trade Liberalisation, Changing Forest Management and Roundwood Trade in Europe
Xueqin ZHU and Ekko VAN IERLAND (xlviii): Effects of the Enlargement of EU on Trade and the Environment
M. Ozgur KAYALICA and Sajal LAHIRI (xlviii): Strategic Environmental Policies in the Presence of Foreign
Direct Investment
Savas ALPAY (xlviii): Can Environmental Regulations be Compatible with Higher International
Competitiveness? Some New Theoretical Insights
Roldan MURADIAN, Martin O’CONNOR, Joan MARTINEZ-ALER (xlviii): Embodied Pollution in Trade:
Estimating the “Environmental Load Displacement” of Industrialised Countries
Matthew R. AUER and Rafael REUVENY (xlviii): Foreign Aid and Direct Investment: Key Players in the
Environmental Restoration of Central and Eastern Europe
Onno J. KUIK and Frans H. OOSTERHUIS (xlviii): Lessons from the Southern Enlargement of the EU for the
Environmental Dimensions of Eastern Enlargement, in particular for Poland
Carlo CARRARO, Alessandra POME and Domenico SINISCALCO (xlix): Science vs. Profit in Research:
Lessons from the Human Genome Project
Efrem CASTELNUOVO, Michele MORETTO and Sergio VERGALLI: Global Warming, Uncertainty and
Endogenous Technical Change: Implications for Kyoto
Gian Luigi ALBANO, Fabrizio GERMANO and Stefano LOVO: On Some Collusive and Signaling Equilibria in
Ascending Auctions for Multiple Objects
Elbert DIJKGRAAF and Herman R.J. VOLLEBERGH: A Note on Testing for Environmental Kuznets Curves
with Panel Data
Paolo BUONANNO, Carlo CARRARO and Marzio GALEOTTI: Endogenous Induced Technical Change and the
Costs of Kyoto
Guido CAZZAVILLAN and Ignazio MUSU (l): Transitional Dynamics and Uniqueness of the Balanced-Growth
Path in a Simple Model of Endogenous Growth with an Environmental Asset
Giovanni BAIOCCHI and Salvatore DI FALCO (l): Investigating the Shape of the EKC: A Nonparametric
Approach
Marzio GALEOTTI, Alessandro LANZA and Francesco PAULI (l): Desperately Seeking (Environmental)
Kuznets: A New Look at the Evidence
Alexey VIKHLYAEV (xlviii): The Use of Trade Measures for Environmental Purposes – Globally and in the EU
Context
Gary D. LIBECAP and Zeynep K. HANSEN (li): U.S. Land Policy, Property Rights, and the Dust Bowl of the
1930s

NRM

70.2001

CLIM
SUST

71.2001
72.2001

SUST
SUST

73.2001
74.2001

VOL

75.2001

PRIV
PRIV

76.2001
77.2001

ETA

78.2001

ETA
ETA
ETA

79.2001
80.2001
81.2001

NRM

82.2001

NRM
CLIM
CLIM

83.2001
84.2001
85.2001

CLIM
CLIM
ETA

86.2001
87.2001
88.2001

ETA

89.2001

CLIM

90.2001

CLIM
SUST

91.2001
92.2001

SUST

93.2001

CLIM
CLIM

94.2001
95.2001

ETA
SUST

96.2001
97.2001

NRM

98.2001

NRM

99.2001

NRM

100.2001

PRIV

101.2001

CLIM

102.2001

SUST

103.2001

SUST

104.2001

SUST

105.2001

SUST

106.2001

SUST

107.2001

Lee J. ALSTON, Gary D. LIBECAP and Bernardo MUELLER (li): Land Reform Policies, The Sources of
Violent Conflict and Implications for Deforestation in the Brazilian Amazon
Claudia KEMFERT: Economy-Energy-Climate Interaction – The Model WIAGEM Paulo A.L.D. NUNES and Yohanes E. RIYANTO: Policy Instruments for Creating Markets for Bodiversity:
Certification and Ecolabeling
Paulo A.L.D. NUNES and Erik SCHOKKAERT (lii): Warm Glow and Embedding in Contingent Valuation
Paulo A.L.D. NUNES, Jeroen C.J.M. van den BERGH and Peter NIJKAMP (lii): Ecological-Economic Analysis
and Valuation of Biodiversity
Johan EYCKMANS and Henry TULKENS (li): Simulating Coalitionally Stable Burden Sharing Agreements for
the Climate Change Problem
Axel GAUTIER and Florian HEIDER: What Do Internal Capital Markets Do? Redistribution vs. Incentives
Bernardo BORTOLOTTI, Marcella FANTINI and Domenico SINISCALCO: Privatisation around the World:
New Evidence from Panel Data
Toke S. AIDT and Jayasri DUTTA (li): Transitional Politics. Emerging Incentive-based Instruments in
Environmental Regulation
Alberto PETRUCCI: Consumption Taxation and Endogenous Growth in a Model with New Generations
Pierre LASSERRE and Antoine SOUBEYRAN (li): A Ricardian Model of the Tragedy of the Commons
Pierre COURTOIS, Jean Christophe PÉREAU and Tarik TAZDAÏT: An Evolutionary Approach to the Climate
Change Negotiation Game
Christophe BONTEMPS, Stéphane COUTURE and Pascal FAVARD: Is the Irrigation Water Demand Really
Convex?
Unai PASCUAL and Edward BARBIER: A Model of Optimal Labour and Soil Use with Shifting Cultivation
Jesper JENSEN and Martin Hvidt THELLE: What are the Gains from a Multi-Gas Strategy?
Maurizio MICHELINI (liii): IPCC “Summary for Policymakers” in TAR. Do its results give a scientific support
always adequate to the urgencies of Kyoto negotiations?
Claudia KEMFERT (liii): Economic Impact Assessment of Alternative Climate Policy Strategies
Cesare DOSI and Michele MORETTO: Global Warming and Financial Umbrellas
Elena BONTEMPI, Alessandra DEL BOCA, Alessandra FRANZOSI, Marzio GALEOTTI and Paola ROTA:
Capital Heterogeneity: Does it Matter? Fundamental Q and Investment on a Panel of Italian Firms
Efrem CASTELNUOVO and Paolo SURICO: Model Uncertainty, Optimal Monetary Policy and the Preferences
of the Fed
Umberto CIORBA, Alessandro LANZA and Francesco PAULI: Kyoto Protocol and Emission Trading: Does the
US Make a Difference?
ZhongXiang ZHANG and Lucas ASSUNCAO: Domestic Climate Policies and the WTO
Anna ALBERINI, Alan KRUPNICK, Maureen CROPPER, Nathalie SIMON and Joseph COOK (lii): The
Willingness to Pay for Mortality Risk Reductions: A Comparison of the United States and Canada
Riccardo SCARPA, Guy D. GARROD and Kenneth G. WILLIS (lii): Valuing Local Public Goods with Advanced
Stated Preference Models: Traffic Calming Schemes in Northern England
Ming CHEN and Larry KARP: Environmental Indices for the Chinese Grain Sector
Larry KARP and Jiangfeng ZHANG: Controlling a Stock Pollutant with Endogenous Investment and
Asymmetric Information
Michele MORETTO and Gianpaolo ROSSINI: On the Opportunity Cost of Nontradable Stock Options
Elisabetta STRAZZERA, Margarita GENIUS, Riccardo SCARPA and George HUTCHINSON: The Effect of
Protest Votes on the Estimates of Willingness to Pay for Use Values of Recreational Sites
Frédéric BROCHIER, Carlo GIUPPONI and Alberto LONGO: Integrated Coastal Zone Management in the
Venice Area – Perspectives of Development for the Rural Island of Sant’Erasmo
Frédéric BROCHIER, Carlo GIUPPONI and Julie SORS: Integrated Coastal Management in the Venice Area –
Potentials of the Integrated Participatory Management Approach
Frédéric BROCHIER and Carlo GIUPPONI: Integrated Coastal Zone Management in the Venice Area – A
Methodological Framework
Enrico C. PEROTTI and Luc LAEVEN: Confidence Building in Emerging Stock Markets
Barbara BUCHNER, Carlo CARRARO and Igor CERSOSIMO: On the Consequences of the U.S. Withdrawal
from the Kyoto/Bonn Protocol
Riccardo SCARPA, Adam DRUCKER, Simon ANDERSON, Nancy FERRAES-EHUAN, Veronica GOMEZ,
Carlos R. RISOPATRON and Olga RUBIO-LEONEL: Valuing Animal Genetic Resources in Peasant
Economies: The Case of the Box Keken Creole Pig in Yucatan
R. SCARPA, P. KRISTJANSON, A. DRUCKER, M. RADENY, E.S.K. RUTO, and J.E.O. REGE: Valuing
Indigenous Cattle Breeds in Kenya: An Empirical Comparison of Stated and Revealed Preference Value
Estimates
Clemens B.A. WOLLNY: The Need to Conserve Farm Animal Genetic Resources Through Community-Based
Management in Africa: Should Policy Makers be Concerned?
J.T. KARUGIA, O.A. MWAI, R. KAITHO, Adam G. DRUCKER, C.B.A. WOLLNY and J.E.O. REGE: Economic
Analysis of Crossbreeding Programmes in Sub-Saharan Africa: A Conceptual Framework and Kenyan Case
Study
W. AYALEW, J.M. KING, E. BRUNS and B. RISCHKOWSKY: Economic Evaluation of Smallholder Subsistence
Livestock Production: Lessons from an Ethiopian Goat Development Program

SUST

108.2001

Gianni CICIA, Elisabetta D’ERCOLE and Davide MARINO: Valuing Farm Animal Genetic Resources by
Means of Contingent Valuation and a Bio-Economic Model: The Case of the Pentro Horse
Clem TISDELL: Socioeconomic Causes of Loss of Animal Genetic Diversity: Analysis and Assessment
M.A. JABBAR and M.L. DIEDHOU: Does Breed Matter to Cattle Farmers and Buyers? Evidence from West
Africa
K. TANO, M.D. FAMINOW, M. KAMUANGA and B. SWALLOW: Using Conjoint Analysis to Estimate Farmers’
Preferences for Cattle Traits in West Africa
Efrem CASTELNUOVO and Paolo SURICO: What Does Monetary Policy Reveal about Central Bank’s
Preferences?
Duncan KNOWLER and Edward BARBIER: The Economics of a “Mixed Blessing” Effect: A Case Study of the
Black Sea
Andreas LöSCHEL: Technological Change in Economic Models of Environmental Policy: A Survey
Carlo CARRARO and Carmen MARCHIORI: Stable Coalitions
Marzio GALEOTTI, Alessandro LANZA and Matteo MANERA: Rockets and Feathers Revisited: An International
Comparison on European Gasoline Markets
Effrosyni DIAMANTOUDI and Eftichios S. SARTZETAKIS: Stable International Environmental Agreements: An
Analytical Approach
Alain DESDOIGTS: Neoclassical Convergence Versus Technological Catch-up: A Contribution for Reaching a
Consensus
Giuseppe DI VITA: Renewable Resources and Waste Recycling
Giorgio BRUNELLO: Is Training More Frequent when Wage Compression is Higher? Evidence from 11
European Countries
Mordecai KURZ, Hehui JIN and Maurizio MOTOLESE: Endogenous Fluctuations and the Role of Monetary
Policy
Reyer GERLAGH and Marjan W. HOFKES: Escaping Lock-in: The Scope for a Transition towards Sustainable
Growth?
Michele MORETTO and Paolo ROSATO: The Use of Common Property Resources: A Dynamic Model
Philippe QUIRION: Macroeconomic Effects of an Energy Saving Policy in the Public Sector
Roberto ROSON: Dynamic and Distributional Effects of Environmental Revenue Recycling Schemes:
Simulations with a General Equilibrium Model of the Italian Economy
Francesco RICCI (l): Environmental Policy Growth when Inputs are Differentiated in Pollution Intensity
Alberto PETRUCCI: Devaluation (Levels versus Rates) and Balance of Payments in a Cash-in-Advance
Economy

SUST
SUST

109.2001
110.2001

SUST

1.2002

ETA

2.2002

WAT

3.2002

CLIM

4.2002

VOL
CLIM

5.2002
6.2002

ETA

7.2002

KNOW

8.2002

NRM
KNOW

9.2002
10.2002

ETA

11.2002

KNOW

12.2002

NRM
CLIM
CLIM

13.2002
14.2002
15.2002

CLIM
ETA

16.2002
17.2002

Coalition
Theory
Network
Coalition
Theory
Network
Coalition
Theory
Network
NRM

18.2002

László Á. KÓCZY (liv): The Core in the Presence of Externalities

19.2002

Steven J. BRAMS, Michael A. JONES and D. Marc KILGOUR (liv): Single-Peakedness and Disconnected

CLIM

22.2002

CLIM

23.2002

ETA
CLIM

24.2002
25.2002

ETA

26.2002

SUST

27.2002

SUST
KNOW
ETA
NRM

28.2002
29.2002
30.2002
31.2002

NRM
KNOW

32.2002
33.2002

Coalitions
20.2002

Guillaume HAERINGER (liv): On the Stability of Cooperation Structures

21.2002

Fausto CAVALLARO and Luigi CIRAOLO: Economic and Environmental Sustainability: A Dynamic Approach
in Insular Systems
Barbara BUCHNER, Carlo CARRARO, Igor CERSOSIMO and Carmen MARCHIORI: Back to Kyoto? US
Participation and the Linkage between R&D and Climate Cooperation
Andreas LÖSCHEL and ZhongXIANG ZHANG: The Economic and Environmental Implications of the US
Repudiation of the Kyoto Protocol and the Subsequent Deals in Bonn and Marrakech
Marzio GALEOTTI, Louis J. MACCINI and Fabio SCHIANTARELLI: Inventories, Employment and Hours
Hannes EGLI: Are Cross-Country Studies of the Environmental Kuznets Curve Misleading? New Evidence from
Time Series Data for Germany
Adam B. JAFFE, Richard G. NEWELL and Robert N. STAVINS: Environmental Policy and Technological
Change
Joseph C. COOPER and Giovanni SIGNORELLO: Farmer Premiums for the Voluntary Adoption of
Conservation Plans
The ANSEA Network: Towards An Analytical Strategic Environmental Assessment
Paolo SURICO: Geographic Concentration and Increasing Returns: a Survey of Evidence
Robert N. STAVINS: Lessons from the American Experiment with Market-Based Environmental Policies
Carlo GIUPPONI and Paolo ROSATO: Multi-Criteria Analysis and Decision-Support for Water Management at
the Catchment Scale: An Application to Diffuse Pollution Control in the Venice Lagoon
Robert N. STAVINS: National Environmental Policy During the Clinton Years
A. SOUBEYRAN and H. STAHN : Do Investments in Specialized Knowledge Lead to Composite Good
Industries?

(xlii) This paper was presented at the International Workshop on "Climate Change and Mediterranean
Coastal Systems: Regional Scenarios and Vulnerability Assessment" organised by the Fondazione Eni
Enrico Mattei in co-operation with the Istituto Veneto di Scienze, Lettere ed Arti, Venice, December
9-10, 1999.
(xliii)This paper was presented at the International Workshop on “Voluntary Approaches,
Competition and Competitiveness” organised by the Fondazione Eni Enrico Mattei within the
research activities of the CAVA Network, Milan, May 25-26,2000.
(xliv) This paper was presented at the International Workshop on “Green National Accounting in
Europe: Comparison of Methods and Experiences” organised by the Fondazione Eni Enrico Mattei
within the Concerted Action of Environmental Valuation in Europe (EVE), Milan, March 4-7, 2000
(xlv) This paper was presented at the International Workshop on “New Ports and Urban and Regional
Development. The Dynamics of Sustainability” organised by the Fondazione Eni Enrico Mattei,
Venice, May 5-6, 2000.
(xlvi) This paper was presented at the Sixth Meeting of the Coalition Theory Network organised by
the Fondazione Eni Enrico Mattei and the CORE, Université Catholique de Louvain, Louvain-laNeuve, Belgium, January 26-27, 2001
(xlvii) This paper was presented at the RICAMARE Workshop “Socioeconomic Assessments of
Climate Change in the Mediterranean: Impact, Adaptation and Mitigation Co-benefits”, organised by
the Fondazione Eni Enrico Mattei, Milan, February 9-10, 2001
(xlviii) This paper was presented at the International Workshop “Trade and the Environment in the
Perspective of the EU Enlargement ”, organised by the Fondazione Eni Enrico Mattei, Milan, May
17-18, 2001
(xlix) This paper was presented at the International Conference “Knowledge as an Economic Good”,
organised by Fondazione Eni Enrico Mattei and The Beijer International Institute of Environmental
Economics, Palermo, April 20-21, 2001
(l) This paper was presented at the Workshop “Growth, Environmental Policies and
Sustainability” organised by the Fondazione Eni Enrico Mattei, Venice, June 1, 2001
(li) This paper was presented at the Fourth Toulouse Conference on Environment and Resource
Economics on “Property Rights, Institutions and Management of Environmental and Natural
Resources”, organised by Fondazione Eni Enrico Mattei, IDEI and INRA and sponsored by MATE,
Toulouse, May 3-4, 2001
(lii) This paper was presented at the International Conference on “Economic Valuation of
Environmental Goods”, organised by Fondazione Eni Enrico Mattei in cooperation with CORILA,
Venice, May 11, 2001
(liii) This paper was circulated at the International Conference on “Climate Policy – Do We Need a
New Approach?”, jointly organised by Fondazione Eni Enrico Mattei, Stanford University and
Venice International University, Isola di San Servolo, Venice, September 6-8, 2001
(liv) This paper was presented at the Seventh Meeting of the Coalition Theory Network organised by
the Fondazione Eni Enrico Mattei and the CORE, Université Catholique de Louvain, Venice, Italy,
January 11-12, 2002

2002 SERIES
MGMT

Corporate Sustainable Management (Editor: Andrea Marsanich)

CLIM

Climate Change Modelling and Policy (Editor: Marzio Galeotti )

PRIV

Privatisation, Antitrust, Regulation (Editor: Bernardo Bortolotti)

KNOW

Knowledge, Technology, Human Capital (Editor: Dino Pinelli)

NRM

Natural Resources Management (Editor: Carlo Giupponi)

SUST

Sustainability Indicators and Environmental Evaluation
(Editor: Carlo Carraro)

VOL

Voluntary and International Agreements (Editor: Carlo Carraro)

ETA

Economic Theory and Applications (Editor: Carlo Carraro)

