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Résumé

Cet article étudie un modele d’équilibre général avec concurrence imparfaite. Les entre-
prises ont des rendements constants, elles adoptent un comportement de price taker sur le
marché de 'input et se font concurrence en quantité (a la Cournot) sur le marché du produit.
On suppose qu’il existe un consommateur représentatif. On montre qu’une augmentation du
nombre d’entreprises sur un marché n’augmente pas toujours le bien-étre, remettant en cause

I’idée selon laquelle les fusions sans synergies de cotits sont néfastes pour le consommateur.

Abstract

We consider a general equilibrium model under imperfect competition. Firms have con-
stant returns, they are price taker in the input market and compete a la Cournot in the
product market. We assume a representative consumer exists. We show that an increase in
the number of firms of a given market does not always improve welfare, challenging the
common idea according to which mergers with no cost synergy are not desirable for the

consumer.
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1 Introduction

The theory of competition policy aims at understanding how oligopolistic industries work
and at studying what kind of competition policy can enhance efficiency and welfare. In
practice, competition policy comprises of the enforcement of cartel law and merger control.
The latter involves balancing efficiency gains (due to technical synergies) against increase of
market power in the industry.

Consequences of competition policy are mainly developped in a partial equilibrium frame-
work, a seminal paper dealing with this issue is Farrel and Shapiro (1990). Rey (2003)
provides a review of the literature originating from Farrel and Shapiro (1990).

The tradeoff between efficiency gains and increase of market power has also been inves-
tigated in a general equilibrium setting. H. Konishi, M. Okuno—Fujiwara and K. Suzumura
(1990), contributes to the general equilibrium analysis of an oligopolistic economy with free
entry!. They show that a marginal decrease in the number of oligopolistic firms from the
free-entry equilibrium level improves economic welfare, which extends a result already known
in a partial equilibrium framework. The reason is the following. In a free-entry oligopolis-
tic economy, average costs, which equal product prices, exceed marginal costs, which equal
marginal revenues, so that there remain unexploited increasing returns. Hence, it is socially
beneficial to expand the scale of production of each firm in the oligopolistic industry.?

It is not clear, however, that some pervasive unexploited increasing returns to scale exist.
As Posner (2001) puts it, “the traditional industries are characterized by multiplant and
multifirm production (indicating that economies of scale are limited at both the plant level
and the firm level, or in other words that average total costs are rising at relatively modest
output levels), stable markets, heavy capital investment, modest rates of innovation, and slow
and infrequent entry and exit.”® Tt could then be relevant to analyze the effect of stimulating

entry in industries wherein external effects do not seem to exist, without giving up a general

!The model used in the analysis by Konishi et al. relies on the following assumptions: there are two
sectors producing two goods using two inputs (capital and labor). Factors are exogenously supplied and
are freely mobile between the sectors. The first good is produced under increasing returns to scale due to
the existence of fixed costs (this makes this industry oligopolistic). All firms in the first sector are identical
and there is Cournot competition (symmetric). The second good is competitively produced under constant

returns to scale. There is a single representative consumer (whose preferences are quasi-linear).
2Cf their Theorem 1. A necessary and sufficient condition for a change in the number of oligopolistic firms

and/or the introduction of an infinitesimal tax-subsidy scheme to be welfare-improving is that it induces an

increase in the output of each oligopolistic firm.
3Traditional industries manufacture traditional physical goods such as steel, automobiles, pipe, wire,

aluminum, railroad cars, roadbuilding materials, and cigarettes.



equilibrium view point. In this direction, Frangois and Horn (2000) have recognised that
competition policy should take account of general equilibrium constraints. But they notice
that a satisfactory analytic framework is not available so far.

This task has been recently undertaken by Neary (2002). Neary introduced the notion of
general oligopolistic equilibrium (GOLE), (see Neary 2002 (a)-(b), 2003 (a)-(c)). He provides
us with a new way of modeling oligopoly in general equilibrium. This view takes advantage
of the fact that generally firms are large in their own market but small in the economy as a
whole.

Using a convenient specification of preferences (i.e. quadratic subutility), Neary illus-
trates how the notion of GOLE can be fruitful in a wide range of areas (industrial organi-
zation, international trade etc...). One of the aims of Neary is to study competition policy
in a tractable macro model. He obtains an interesting and surprising result: in a feature-
less economy (i.e without heterogeneity across production sectors), increasing the number of
firms and hence competition in each sector has no effect on welfare (see Neary (2003 (b))).
Neary offers the following explanation of this result (Neary, 2003 (b), page 11): “Inducing
entry by firms in all sectors raises the demand for labor. Since the aggregate labor supply
constraint is binding, this merely redistributes income from profits to wages without any gain
in efficiency”.

As shown in Crettez and Fagart (2005), under the specific assumptions used by Neary,
a GOLE is Pareto efficient. It should then come as no surprise that the competition policy
has no effect on welfare (in an economy with a representative agent). However, in our view,
Neary’s analysis demonstrates the potential usefulness of a general approach of competition
policy (of course, competition policy is modelled here in an extremely simple way: a para-
metric increase in the number of firms). In fact, Neary shows that it is not always true that
a general increase in the number of firms in an economy with oligopolistic sectors enhances
welfare.

The aim of the present paper is to illustrate furthermore the usefulness of a general
equilibrium approach. In this view, we work with a model which slightly differs from Neary’s
one. Indeed, instead of using a continuum of sectors, as Neary does, we work with a finite
number of production sectors. This enables us to investigate the general effect of an increase
in the number of oligopolistic firms within a particular sector. This also allows us to easily
consider competitive sectors as well as non-competitive sectors. In addition, we work with
general (albeit additively separable) utility functions as well as with general (Ricardian)
technologies.

We show that increasing the number of firms in a given sector may improve or reduce



welfare, depending on the sector in which the increase occurs. This result rests on the fact
that, in equilibrium, some sectors over-produce compared to efficiency and some others
under-produce. Increasing the number of firms in a given sector modifies the output of
other sectors, enhancing welfare when a sector that previously over-produced (resp. under-
produced) reduces (increases) its output, but conversely reducing welfare when a sector that
under-produces reduces its output. This two phenomena generate a trade-off to evaluate the

competition policy.

The plan of the paper is as follows. In the next section, we present in detail the model
used in the paper. Section 3 is devoted to examples illustrating the fact that increasing
the number of firms in a sector is not always welfare enhancing. The first example uses a
two-sectors economy (there is imperfect competition in both sectors). The second example
uses a multiple sectors economy, some of which being competitive, assuming that preferences
take the Cobb Douglas form. In section 4, we present more general results with regard to

the effect of competition policy. Proofs of propositions are reported in appendix.

2  The model

Consider a simple closed economy inhabited by a representative agent. There exist N con-
sumption goods, indexed by k£ = 1,.., N. The agent’s preferences are described by a utility
function denoted U/(.) : RY — R, which is increasing with respect to its arguments, strictly

concave and smooth. Moreover, U(.) is separable, that is, denoting by x} the consumption of

o?U(.)
" Ox;0xy,

The agent supplies a fixed amount of labor L and considers a positive price vector

good k = 0 when j # k. Furthermore, we assume that for all £, lim,, o+ g—gk = +00.

(p1,..,pn) as given. The quantities he wishes to consume maximize his utility subject to

his budget constraint:

max U(zy,..,zn) (1)

s.t Zpkxk <R, (2)
k

where R denotes his income, which is equal to the sum of wages and profits. This problem
has an interior solution provided that R is positive. A standard reasoning shows that there

exists A > 0 such that, given prices and income, the agent’s optimal choice z = (z1, x2, .., Tx)
solves (2) and (3) below:

Ui(zr) = Apr, (3)



oU (z)
al'k

where U} (z) =

or, after calculating the multiplier A

Uj(j)z;
Up(xr) = ka:JT- (4)

We can also solve this system in terms of prices rather than quantities. The inverse demand
functions Py(z1,xs,..,zN, R), k = 1,.., N are the solution of (2) and (3), given income and

quantities. We obtain:
RU} (zx)

Zj Ul(s)z;

and a direct calculation gives the elasticity of the inverse demand function of good k:

Pi(z,R) = (5)

B 8Pk($, R) TL B l’kU,/g/k(l‘k) ZEk{Ué(l'k) + l’kU;clk(l‘k)}
ox(w) = dxy  Pu(z,R)  Ul(xn) U (©6)
’ k Zj z;Uj(x;)
2
where U}, (z) = 0 (9Ux (290) Let us denote in what follows :
k
" /
ro(ze) = @) g o DUk (7)
Uy () of
k Zj T j(%’)

where 0y, is the share of good k in total expenditures. We shall assume that rj, < 0. The

elasticity of the inverse demand function of good k can be expressed more easily as

O'k:T'k—(l—i-Tk)ek. (8)

We turn now to the production side. Technology is Ricardian, labor is the sole input and
firms are identical in each sector. Let w the wage rate, the unit cost of firms in sector k
is qpw, k = 1,.., N, where o is a positive technical coefficient. We let n; be the number
of firms in sector k. We assume that these numbers of firms are exogenous (there is no free
entry). Firms maximize profits taking both the wage and a subjective demand function -
P¢(y) - in each market k as given.

There is a subset I of sectors where firms compete a la Cournot, and each of them plays
its best response to the total quantity produced by his competitors. Denoting by x; the

total quantity produced in market of good k, the best response of firm 7, z%, is such that:

Pi(zg) — aw + a:LP,f’(ack) =0.

4This assumption will be used in Proposition 2.



Firms being identical, the Cournot equilibrium is symmetrical and the total quantity pro-

duced in market k is such that

xp P (x
PE(xy,) — ogw + 2elilee) (9)
ng
Moreover, assuming that:
-1 " -1
2P (g )+ y P (B +y) <O forally >0, (10)

ensures that firms play in equilibrium their best responses.
In others sectors, k ¢ I, there is perfect competition and firms take prices as given,
production is such that

Pi(xy) = aw, k ¢ 1. (11)
In the spirit of Neary (2003 b) - see also Crettez and Fagart (2005) - we will consider the

following concept of general equilibrium with imperfect competition. This concept derives

from Negishi (1961) approach using subjective demand functions.

Definition 1- A general equilibrium with imperfect competition in sectors k € I is a price
system py,..,pn, a wage rate, w, and quantities x = (xy,.., ) such that:
1) the labor market clears, that is

Zakxk =L; (12)
k

2) quantities solve the agent’s program, given the equilibrium income R = Zk Prxr and the
equilibrium prices;

3) quantities mazximize profit so equations (9) and (11) must hold true;

4) price expectations of firms and consumer are compatible: pr = Py(x, Zk PrTr) =
P (@);

5) firms neglect Ford effects, that is

. 0Py (x, Zk DkTk)

(13)

In this definition, firms expect the real inverse demand function (given by (5)) in equilib-
rium, but do not take into account the effects of their choices on the agent’s income, or more
precisely, how their production decisions affect their (perceived) demand function through

the distribution of dividends and wages. This assumption, as the fact that firms are price



taker in the labor market, rests on the idea that firms are large in their market but small in
the economy as a whole.

Finally, only (12) and the two equations below matter to determine equilibrium produc-

Zj PjTj
L 2Py aw
Zj Uj(zj)z; (1+ Uk(l’))

Ny

tions and prices:

Ui(zy) = apw if k ¢ 1, (14)

AW

o if kel (15)

Inspecting these equations shows that the equilibrium allocation does not change when all
nominal variables are multiplied by the same positive number. As a consequence we can

choose any convenient normalization device, so we adopt the following one:
> piwy =Y Uj(xy)x;. (16)
J J

Equilibrium quantities and wage are thus totally described by (12) and

Ny

Ug(wr) = By(z)asw with By(z) = 1if k ¢ I and §y(z) = ng + ox(z)

ifkel,  (17)

where (3, (z) is the gross mark-up rate of the market k.

Finally, note that the Pareto optimum of the economy, denoted by z,k =1, .., N solves:

max U(zy,..,zn) (18)
s.t Zakxk < L. (19)
k

The solution is interior, and the optimal solution z* is such that (20) below holds true:

! (% U/<ZE*)$*
Uy (z3) Zj INTITd
= k=1,.,N. 20
ak L ) ) ) ( )

3 Two examples

In this section, we illustrate the notion of general equilibrium with imperfect competition
presented above. We also point out the fact that a competition policy favoring supply in a

particular sector is not always welfare increasing.



3.1 A two sectors economy

Assume in what follows that only two goods, good 1 and good 2, exist, and let us represent

in a plane (z1,x2) the equilibrium of the economy.

Insert Graphic 1.

Let D be the production frontier (defined by ajx; + asxs = L) and C an agent’s in-
difference curve. The Pareto optimum is the point (z7,x3), where C is tangent to D. The

equilibrium productions are located on the production frontier and satisfy:

U _of

Us B 04252.

The equilibrium is thus efficient if and only if 3, = (,, or, equivalently, if and only if

(21)

the mark-up rates are equal across sectors. This is obvioulsy the case when competition is
perfect in the whole economy, since 3, = (3, = 1. But this is also possible when the two
sectors compete a la Cournot. Note that whatever the utility function may be, efficiency of
equilibrium occurs if the proportion between the numbers of firms in the two sectors equates

the ratio of elasticities evaluated for efficient productions, that is if:

m o oa(a], 23)
ny  oa(af,a3)

Assume now that the equilibrium is not efficient. If the equilibrium (represented by
point E in graphic 1) is on the left of the optimal point (27, x3), the mark-up in market 1 is
higher than in market 2 (3, > 3,) and sector 2 over-produces while sector 1 under-produces
compared to their efficiency levels. As a consequence, increasing production in sector 1 (hence
reducing the one of sector 2) improves welfare. Indeed, differentiating welfare with respect

to quantities and using equilibrium conditions (12) and (17) leads to:
dW = Ujdzy + Uydzy = w{f; — By arda.

Therefore, if for instance sector 1 is characterized by the highest mark-up, (so under-produces
in equilibrium), sector 2 then over-produces. Any policy which either favors production of
sector 1 or discourages that of sector 2 enhances welfare. Any policy working in the opposite
direction, leading sector 2 to increase production and sector 1 to reduce its own, would make
the agent worse off.



3.2 Example 2 - Cobb Douglas utility function

Assume now that N sectors exist and the agent has preferences represented by a Cobb

Douglas function:
U(zy,..,zNn) = Z’yk log z), with ~, > 0 and nyk =1
k k

A straighforward computation shows that all demands have the same elasticity, equal to

—1. Equations (12) and (17) allow to determine the equilibrium allocations as follows:

ﬁ 6kL

1
T = akw with 6; = ﬁ_] (22)
that is 6; = njnf ! if k € I and 6; = 1 otherwise.
J
And the equilibrium value of welfare is:
=3 log(225) + > el (3 ) (23)
Finally, note that Pareto efficiency requires that:
xy = Dy, (24)

Ak

e Efficiency of production

Comparing (22) and (24) allows us to express the difference between equilibrium and

efficient productions in sector k:

L R

k— Ly = .
L 6
Za‘%’

Consequently, as long as ¢, is constant across sectors, equilibrium productions are efficient.

Such a surprising property occurs not only when no imperfect competition exists, but also
when competition is imperfect in all sectors, and the number of firms is the same in each
market. In this case, all mark-up ratios are identical, that is ¢, = Zj V05 = 6, for all k.
When none of these conditions holds, the equilibrium allocation is inefficient, implying
that some sectors produce too much in equilibrium (compared to efficiency), while the output
of others is too low. More precisely, whenever 6 > Z 705 = bm, sector k over-produces.

Note that all competitive sectors are concerned by this over-production, but it may occur

8



that some of the imperfect competitive sectors either produce efficiently (when 6y = 6,,), or
over-produce as competitive ones.
e Shall one encourage or discourage mergers?

Assume that the regulator can favor entry in market for good h or conversely favor

mergers. Increasing the number or firms increases the inverse mark-up rate 6, and improves

71@51@
ZTW:%—L>0thatisiféh<Z“L.
h h Zk Yk Zk;éh%

This is equivalent to é;, < d,,. An increase in the number of firms n;, improves welfare only if

welfare if:

(25)

sector h under-produces in equilibrium, compared to efficiency. Indeed, more firms in sector
h always imply a higher output of that sector and a smaller one in others sectors, as we

have:

8.
axh:%LZ#h%] >Oand%— 05k < 0.

06y, Qg (Z] 7j6j)2 6y, Qg (Zj 7j6j)2

When sector h under-produces in equilibrium, it is efficient to stimulate the production of

good h, even if this implies a decrease in production everywhere else. A good policy then
consists in discouraging mergers in sector h.

The decision of the regulator with respect to mergers should then depend on the market
in which they occur. When perfect competitition dominates, d,, is high, increasing com-
petition (or controlling mergers to avoid a decrease in the number of firms) in almost all
markets characterized by imperfect competition makes sense. On contrary, when imperfect
competition sectors dominate, 6,, is law, competition policy should favor mergers in markets

where 6, > 6,, and control it otherwise.

e s perfect competition desirable for consumer?

Imagine that an imperfect competition sector, say h, can be turned to be a perfect
competition one. Is such a modification always desirable for the consumer? In technical
terms, this amounts to compare the welfare evaluated at (61, ...,0n-1,0n, Opt1, ..., On) to the
welfare evaluated at (61, ...,0n-1,1,8p+41,...,0n). It is easy to verify that W(.) is concave with

respect to 65, which goes to —oo when 6}, goes to 0 and reaches a maximum in 6, = §* =

Zk#h Vilk
Zk# Tk

(this last condition is equivalent to 6, = ¢,,). Consequently, there exists & such



that 0 < & < &* and such that:

VV\(S,LZE = m(shzl so that VV‘ggh < VV|5h:1 & o < /6\ (26)

Perfect competition in market h is thus desirable only if the inverse of the mark-up is not
too small. Note that a mark-up rate behaviour “near the mean” §,, is always prefered by

the consumer to perfect competition.

4  More General Results

We now present more general results in line with the insights provided by our previous
examples. As a first point, note that a general equilibrium with perfect competition may be
Pareto efficient (Crettez and Fagart 2005). Indeed, whenever all sectors have the same mark-
up, that is when all the 3, are identical, the equilibrium productions satisfy the conditions of
efficiency (20). This will arrise, however, only if imperfect competition prevail in all sectors,
and if the numbers of firms are such that

0k<f ) = Uj(f ) for all k # j. (27)
n; n}

In particular, notice that in every symmetrical economy, the equilibrium is always efficient.

What matters for inefficiency to occur is thus the fact that sectors have different mark-up
rates. As a consequence, when some competitive sectors exist, the equilibrium is no longer
efficient, whatever the number of firms that compete in markets. The features of inefficiency,

however, differ across sectors, as stated in Proposition 1.

Proposition 1- Assume that the equilibrium is Pareto inefficient. Then there exists a num-
ber B such that max B, > (8 > min (3. Sectors with mark-up (3, higher than § under-produce

compared to their efficiency levels and sectors whith mark-up lower than B over-produce.

The idea according to which competition & la Cournot reduces production compared to
the efficiency level is no longer valid in a general equilibrium context. Indeed, assume that
no competitive sector exists. In our economy, a low production implies a low employment
level, so the equilibrium of the labor market requires that if some sectors under-produce
in equilibrium compared to their efficiency levels, some others must over-produce. Under-
production occurs in markets in which the mark-up rates are relatively higher. Moreover,
if competitive sectors coexist with non-competitive ones, we know that perfect competitive

mark-up rates are all equal to the smallest feasible mark-up. Hence any competitive sector

10



(strictly) over-produces and at least one sector with imperfect competition under-produces.
The fact that competition is imperfect in at least one market implies that all competitive
markets produce inefficiently. Surprisingly, some sectors may produce in an efficient way in
equilibrium, but these efficient sectors are characterized by imperfect competition.

The value of welfare reacts to feasible changes in production in the following way:

dW = Z Ui(xg)dxy, = Z{%fk) — plagdzy, for all p.
k K

Ur(z})

Ak

Setting p = , we obtain:

*

Ul (x Ul (z
aw =>{ ko(ék’“) - kcikk)}akdxk.
k

Welfare is enhanced if both over-production and under-production phenomena are re-
duced, which means increasing production in sectors with small mark-up rates and decreasing

those with high mark-up rates (see equation (17)).

How does competition policy in a given sector affect welfare? Consider a policy which
favors production in sector h, for instance a policy prohibiting mergers. In a partial equi-
librium framework, we would conclude that this would improve welfare (this is so, since
consequences in other markets are disregarded). Here, what happens in other markets is

crucial. Indeed, setting p = (3, w, we obtain the following expression of welfare:
dW =w Z{ﬁk — By, fagdzxy.
k

Assume that an increase in the production of sector A implies that firms decrease their pro-
duction in all other markets (because, for instance, the wage rate increases). This generates
a positive effect on welfare in all markets where 3, < (,, and a negative one in all markets
where (3, > [3,. A priori, the net effect is indeterminate except when the mark-up rate
of sector h is either the smallest or the highest one. In particular, favoring production in
the sector with the smallest mark-up (when no competitive sectors exists) would be welfare
reducing, which contradicts the partial equilibrium common view.

These conclusions, however, rest on the fact that changes in productions levels behave
in a “friendly” way, that is: more firms in sector h would stimulate production of good
h and dispress that of other goods - this case arises when the consumer preferences can be
represented by a Cobb Douglas function as in the previous section. In a more general setting,

cross effects affect the elasticity of the inverse demand functions, making general conclusions

11



more difficult to obtain. However, Proposition 2 below confirms the main conclusions of the

Cobb Douglas example.

Proposition 2: i) - Assume the general equilibrium is not efficient and no competitive
sector exists. Then there exists two (non empty) subsets of sectors, such that increasing the
number of firms in a sector which belongs to the first (resp. second) subset improves (resp.
decreases) welfare.

it )- Assume the general equilibrium is not efficient. Then, there exists a system of weights
N, > 0, with Zk N, = 1 such that, if the variables ry (see equation (7)) are identical across

sectors in equilibrium, increasing the number of firms in market j improves welfare if an

only if the mark-up 3; > Zk .0

Point ¢) confirms the intuitions given above. When all sectors are concerned by imperfect
competition, entry must be favored in some markets and discouraged in others, hence entry
has opposite effects on welfare depending on the concerned market. However, in a general
setting, it is difficult to identify how cross effects play in the whole economy (i.e. how the
production of a given market reacts to an increase in the number of firms in sector h). Point
i1) allows us to precise that the sectors in which entry is desirable (respectively not desirable)
are those which have low (resp. high) mark-up rates and that this conclusion holds even
when perfect competition prevails in some sectors.

The separability of U(.) is a key assumption to obtain Proposition 2, which allows to
differentiate easily equilibrium conditions (17) and (12) with respect to numbers of firms in
imperfect competition sectors. In a second step, we need to solve this linear system, and
assuming that 7}, < 0 provides a tractable resolution (by ensuring a parameter cannot equate
zero). Note that, despite these simplifying assumptions, the proof of Proposition 2 is very
long.

Furthermore, even if the condition according to which 7 is identical across sectors may
seems restrictive, it is satisfied for a large class of utility functions, the CRRA functions,

which are frequently used in macroeconomic papers:

U(z) = Z’yk (x;)P’ with p < 1. (28)

Finally, note that all terms in 7, are “observable” in principle, so our threshold could be

12



empirically measured. Indeed,

ATl
Ui 2
PSS o
[(1 — Hk)r;xk — (1 + ’I“k)Qek]

ng + og

Ty + if k € I and A, = r;, otherwise

The variables in these expressions are technical coefficients (), production levels (xy),
the elasticity of the marginal utility of good k (as well as the derivative of the latter with re-
spect to xx, which implies however an evaluation of the third derivative of the original utility

function), budget coefficient (y), and the elasticity of the “perceived” demand function.

What does Proposition 2 state in terms of competition policy?

More competition is not always desirable. The key point is that a sector in which com-
petition is imperfect may over-produce with respect to the efficient level. As a consequence,
even if other sectors are disregarded (because one could consider that what happens in a
sector has negligible effects on others), mergers are desirable in such sectors, while they
reduce firms’ supply.

Any decision in a given sector affects the whole economy, and has positive effects in
some markets and negative effects in others. Even if everything may happen in a general
equilibrium model, which is due to cross effects, we obtain under simple assumptions some
rather reasonable conclusions: the competition policy should stimulate supply in sectors
where mark-up rates are relatively high and discourage it in others. Finally, Competition
Authorities should concentrate their actions against only a small number of sectors. This
implies that sectors should not be treated with equal opportunities.

Different competition policy measures are substituable. Indeed, favoring mergers in sec-
tors with low mark-up rates works in the same direction than preventing mergers in sectors
with high mark-up rates. When prohibiting mergers seems difficult, welfare could be en-
hanced by a policy which promotes mergers more intensively in some sectors than in others.

Our last point is that competition policy needs coordination. Indeed, prohibiting mergers
in sectors with high mark-up rates increases welfare whereas prohibiting mergers in sectors
with low mark-up rates decreases it. As these decisions play in opposite directions, they
could neutralize each others, and finally have no impact on welfare. More coordination could
thus reduce the volume of jurisprudence.

13



5 Conclusion

This paper is an attempt to evaluate competition policy within a general equilibrium frame-
work. To do so, we use a tractable general equilibrium model with imperfect competition,
based on that used by Negishi (1961) and Neary (2003). Even if our modelisation extends
that of Neary (we use more general utility functions), the facts that returns to scale are
constant, that firms are symmetrical inside markets, and our assumption concerning the
consumer’s preferences limit the validity of our results. Despite weaknesses, the insights of
general equilibrium approach differ deaply from that of partial equilibrium analysis, and call
into question usual conclusions of industrial economics.

We challenged the view that increasing supply in a given sector is welfare enhancing.
We also provided some conditions which enable to identify sectors where stimulating supply
(or discouraging mergers) is welfare enhancing. Our results contradicts the juridical view
according to which all sectors should be treated in the same way, and suggests that horizontal
merger control should limit its action in sectors with high mark-up rates and disregard others.
Moreover, the industrial policy should favor concentrations or collusion pratices among firms
in sectors with low mark-up rates. Finally, the general equilibrium approach shows that what
happens in other markets is crucial to measure how welfare varies in response to an horizontal
merger. We also challenge the idea according to which anticompetitive effects of a merger
could be measured on a relevant market or area, and we claim that, as long as the price of
the input reacts to the merger, and attention should be extended to the whole economy.

There are two assumptions on which the analysis of this paper rests and which should
be relaxed in further research. We assume a representative consumer exists and firms use
the same and unique input. With several inputs and several agents, it would be possible to
study the redistributive effect of competition policy. It would also be possible to address

international trade issues.
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Appendix

Proof of Proposition 1

Note that Uj(xy) > (respectively <) Uj(x;) whatever k in equilibrium implies that
x < (resp.<) z} Vk , so is infeasible as long as the general equilibrium is not efficient. Indeed,
the labour market equilibrium implies that Zk QR = Zk axxy. As a consequence, there

exist two goods h # j such that x;, < zj and z; > x}, so we have:

gy = Uhlen) | Uha) _ GG o U)
ap ap (653 Q;
! *
As a consequence, there exists a threshold G = % such that max (3, > > min (3, and:
k
xy > x, if and only if 5, < 3. (29)

When competitive sectors exist, the mark-up in these sectors equals 1, so min 3, = 1, and

the production of any competitive sector is higher than the efficient one. [J

Proof of Proposition 2

We prove Proposition 2 in three steps. The first step is the most difficult and the most
technical one. We use equilibrium conditions to express how welfare varies when the number
of firms changes in one sector. In the second and and the third ones, we turn to prove the

two points of Proposition 2.
FIRST STEP

e Consider first a technical detail of calculus. Differentiating 6, given in (7) (that is

Zj Up(;)z;

00, _ (14 7)0,(1 —6y) and 00, _ _(1 + rj)Hij (30)

oxy, Tk Oz, xj

so derivating the elasticity given by (8) (that is o = rx, — (1 4 r)0%) leads to
(‘3ak &rk (1 +Tk><1 +Tj)0j8k

2 _
— = (1—0p)r}, — (L+ 7k)0r(1 — O) and =

0, - 7, . for j #k. (31)

15



As a consequence, we obtain that

0 d dx;
dak_z Tk 1o gk)r;xk_(1+rk)2ek]xi:+9k(1+rk)29j(1+rj)ﬂ. (32)

6% ; Lj

e Let us turn now to the system of equations defining the equilibrium for given numbers
of firms, that is (12) and (17)°. Let us rewrite (17) in the following way:

log(ng + M\eok) +logU, = logay + logw + log ny (33)
with Ay, = 1ifk € I and A\, = 0 otherwise.

Differentiating (33) and (12) gives:

Apdo dxy, dw dny,
=— 4+ (1-03,)—, and 4
D S = (- ) T (34)
d
ek — (. (35)
T

k

Finally, using (32),(34) can be written as:

dxy, dw dny,

Ak— + ByC = —+ (1= 3,)— o~ , k=1,.N (36)

_ o 2
with Ay = r, + Ael(X = Ok)rae — (1 + 7k)°04]

nk—{—)\kak
B, = ————~
nk—i—)\kak
dx;
= E 0:(1 )—2L.
C : i(1+75) z;

We want to solve the system of equations (36) and (35) with respect to relative quantities

dx

—k ,k=1,.., N to determine if the welfare is improved when the number of firms in a sector
Tk

increases. Note that assuming that r, < 0 ensures that A, < 0.

e It is not necessary to solve all the system to obtain how the welfare changes whith the

number of firms. Indeed, the variation of welfare whith respect to quantities is:

*Recall that (12) is Zk arzrr = L and (17) is

Ui(zr) = Bragw where 8, = 1if k ¢ I and 3, = ifkel.

N + ok

16



dW = Y Ui(i)dzy (37)

d
= E (U (zr) — pakxk)% whatever p as (35) holds.
k
k

Let us introduce the following weights:

LT x, Uy,

_ A ~ _ A
= > 0T and 77; = z; U
J Aj Zj Aj

and note that n, > 0, Zk n, = 1,7, >0 and Zk 1, = 1. Moreover,

T = M55, :nkﬁk
Y mB B

The expression of welfare can be simplified using the weights 7, and 7, as follows:

where (,, = anﬁj. (38)
J

5% a5
dw = (i =
k J
I‘jU’-
117] j d Zj Aj]
Zj A

J
As multiplying (36) by (7, — 7,) and summing with respect to k gives:
dx dn
Z(Uk k) Ak—k = —CZ — i) Br + Z — ) (1 = By) n:’ (40)
k

we can see that the key point to evaluate the effect of the increase of the number of firms is
to calculate C' from (36) and (35).

0, (1
e Multipliying (36) by % and summing gives:
k
Qk(l—f—Tk)Bk _dw Hk 1+7“k 1_ﬂk0k 1+7“k)dnk
o+ Y WL rBy _do sl s L.

k k k

or

dw N e dn
anA -I—an 1+ 73) Bi] — ;Uk(lv”“k) :Z(l—ﬁkMk(l"'Tk)n—:-

k

(42)
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In the same manner, multiplying (36) by ajxy, summing and taking into account (35) leads

to:

c Z akkak B Z QL Z oz (l — By) dnk; (43)

Apg Ny

that is:

Y mBi - %" S BUAIE ALY (14)
k

k
And we have to solve (42) and(44) with respect to C.
e Taking into account (42) and(44) leads to express C' as :

C’an [Ar + (1 +7%)Be] — ZUJB an 1+7g) (45)

dn
= Z(l—ﬂk){nk 1+ry) nkzn] 1+7;) k-

k

Let us show that [Zk N[ Ax+(1+75) Bl =37, m; 85 32 Mk (1+74)] # 0. Assume the converse
was true, so the right term of (45) equates 0, whatever the market in which the number of

firms is modified. As a consequence, we would have

M (1 +75) =g Zﬁj(l +r;) for all k such that 3, = 1, (46)
J

but this leads to

an (A + (14 1r5)By] — Zn]B an L) = HpAp #0 (47)
k

which contradicts our assumption.
e Finally, taking into account the value of C given in (45) in the definition of the variation

of welfare given by (39) leads to

W= 3 J}Zl—ﬁk e (15)

{nk(l"‘rk)_nkZ'ﬁjl‘Frj}Z ﬁj—njB
with I'y, = ﬁk—nk (49)
> A+ (L) Bl = 30,83, M +ry)

As a consequence, an increase in the number of firms of imperfect competitive sector k

enhances welfare if and only if I';, > 0.

18



SECOND STEP : PROOF OF POINT i)

It is easy to verify that:

» Tp=0 (50)

Zj 7,45 325 (M — 1) By,
Zj 045 + 220 Mn (14 70)(Br — 225 0;8;)

and Y TyBy = (51)
k

So another expression of I'y, is:

_ (L +re) = me 325 m;(L+15)] 224 T B
Uy =1 — i, — —
Zj 1;4;

Assume that no competitive sector exists. If all 'y, = 0 for k € I, we obtain that >, I'y, By, = 0

so I'y = 1, — 1, = 0. Consequently, 77, = 7, in all sectors and efficiency is ensured, what

contradicts our assumption. As a consequence, there exists two non empty subsets of sectors,
such that I'y, > 0 in one of the subsets, and I'y, < 0 in the other one. This proves Point i of

Proposition 2.
THIRD STEP : PROOF OF POINT ii)

Assume 7, is constant across sectors. Taking into account the expression of B; given by

(36) and the fact that r, = r is identical across sectors leads to express I'y as

. pr
(1+7) Zj(nj - nj)—n‘ _1_])5.0.
Ly = (0 —m){1 - L ;\ﬂj } (52)
e 2 S oy Y%
Zk T]jA] + (1 + T) Zj(ﬁ] n]>n] + )\jgg
_ > 4
— -t : ) (53)
S A 2 S A bt
Zk 77]'143 + (1 + T’) Zj(nj Ug)nj + )\jaj
As A6 Ae(1 = 0zt
At (2 ML) (54)

n; + )\jO’j Ny + Aoy,
the expression into brackets in (52) is positive. As a consequence 'y, has the sign of (7, —n;,)

so we finally obtain point ii of Proposition 2:

[y >0 6, > B, = > 1,6, 0 (55)
J
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