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Abstract

What is the appropriate degree of centralization in the context of industrial
policy? The basic advantage of centralization results from internalization of
external effects. While most of the literature stresses the superior information
of regional authorities as a countervailing force, the present paper discusses
another argument in favor of decentralization: Delegation of authority to
regional governments will improve the position of the home country in the
policy game with a foreign government. In a linear Cournot oligopoly with
two domestic regions delegation is shown to be profitable if the domestic
industry comprises at least twice as many firms as the foreign industry.
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1 Introduction

Until the beginning of the 90th industrial policy in the European Union has been
mainly performed by national governments. However, in the last years industrial
policy actions on the community level have become more important and the Euro-
pean Commission made an effort to reduce the leeway of national policies:

e Improving the competiveness of the european industry is explicitly mentioned
as a community task in article 3 of the Treaty of Maastricht. In addition Title
XIII: Industry has been added to the initial treaty of the European Community
(Art. 130 of the EC—treaty).

o There has been a notable change in the application of the state aid rules of
the European Community (Art. 92 of the EC—treaty): The Commision is now
much more reluctant to allow state aid (subsidies) of community members to
their domestic industries and single firms.

However, this trend towards centralization of industrial policy has not been unchal-
lenged. While part of the crititcism stems from the fact that national authorities do
not want to give up their power and national interest groups fear to loose rents, there
are also some sound economic arguments against industrial policy on the community
level. The present paper attempts to shed some light on this issue.

The economic literature dealing with centralization of economic policy usually fo-
cuses on the trade off between internalizing spillover effects and better information of
regional authorities (see e.g. Gilbert/Picard, 1996). In this context Morasch (1997)
explicitly analyzes the incentives to decentralize industrial policy: It is shown that
the information advantage may outweigh the negative effects of decentralization if
the good is mainly consumed within the producing regions. An additional aspect
considered in the literature are political economy considerations, i.e. whether cen-
tral or decentral agencies are more prone to capture by interest groups (see e.g.
Laffont/Martimort, 1998). While for most policy fields the decentralization prob-
lem may be adequately described by these factors, in the case of industrial policy
the interaction with foreign governments seems to be too important to be ignored.
The present paper will discuss incentives for decentralization of industrial policy
which are based on this policy interaction: Decentralization may be used as a mean
of strategic delegation.

The underlying concept of strategic delegation is commonly applied in the game the-
oretic literature of industrial organization (see e.g. Vickers, 1985, Fershtman/Judd,
1987 and Welzel, 1995). In a situation with strategic interaction it may be prof-
itable to delegate the decision about a strategic variable to another player with



different preferences. How can this idea be applied to the problem of decentraliza-
tion? Consider the policy game between the domestic central government (e. g. the
FEuropean Commission) and a foreign government (e. g. the US government). If the
two governments simultaneously set their industrial policies, the resulting equilib-
rium is usually not optimal from the point of view of the domestic government. In
this setting I will analyze the question whether delegating the power over indus-
trial policy to regional authorities (the member states in our example) may improve
welfare of the domestic country (the European Union).

There already exist some papers which are dealing with similar questions in the
context of (strategic) trade policy and of industrial policy. To show how my analysis
departs from this work, I will now try to point out the central assumptions and the
basic results of this literature.

o Gatsios/Karp (1991, 1995) analyze delegation incentives in a tariff union.
They assume that countries outside the union behave strategically and that
member countries have different objective functions. Under these assump-
tions delegating the decision about the common external tariff to the country
which behaves more aggressively is shown to be profitable as long as tariffs are
strategic substitutes.

o While the delegation decision of the tariff union reduces welfare of the other
countries, Collie (1997b) analyzes a case where delegation may yield an pareto
improvement. He considers the interaction of tariff policy by the domestic
country and export subsidies by the foreign country. If the domestic country
delegates the decision to a policy maker which attaches less weight to the prof-
its of the domestic firm than a welfare maximizing government, domestic trade
policy is less aggressive which increases both domestic and foreign welfare.

e Collie (1997a) considers the formation of trade blocs in a multi-country—
version of the export subsidy game of Brander/Spencer (1985). Here an ex-
ogenous enlargement of symmetric trade blocs yields higher welfare for all
producing countries.

e Finally, Collie (1999) shows in a symmetric Cournot model that prohibiting
state aid in an integrated market may be preferable if subsidies are financed
by distortionary taxation.

How are these models related to my analysis?

e The present paper is in some sense complementary to Collie (1997a): Del-
egation of industrial policy to regional authorities may be interpreted as an
asymmetric reduction of the size of trade blocs. While total welfare of the



producing countries is reduced by this step, welfare of the domestic country
may increase because the reduction is asymmetric and thus raises the domestic
share of industry profits.

e Because delegation to regional authorities always results in more aggressive
behavior, as shown by Gatsios/Karp (1995) regional policy may only yield
higher welfare if reaction curves in the policy stage have a negative slope
(strategic substitutes).

e As in Collie (1999) I consider an integrated market and do not restrict at-
tention to the case where the product is solely exported to a third country.
However, contrary to his analysis the good is not exclusively consumed in the
producing countries and the good is also produced outside the home country.
In this respect my work is a generalization of Collie (1999).

The remainder of the paper is organized as follows: In section 2 the delegation
incentives of the domestic government are discussed in a linear Cournot oligopoly.
It is assumed that the home country comprises only two regions and that the good
is completely exported to a third country. In the section 3 I will test the robustness
of the results: The model is generalized to cases with three and more domestic
regions, the impact of consumption within the producing countries is analyzed, and,
finally, price and quantity competition in a market with differentiated product are
considerd. Section 4 summarizes and discusses policy implications.

2 Delegation incentives in the base model

Throughout this paper industrial policy is analyzed in a strategic trade policy model
in the spirit of Brander/Spencer (1985): In the first stage domestic and foreign
authorities simultaneously determine output subsidies. In the second stage domestic
and foreign firms compete in an integrated world market.!

Because delegation to regional authorities is a discrete step, explicit solutions of the
two stage games are necessary to compare the situations with central and regional
policy, respectively. Therefore a model with a general cost and demand specification
is not suitable. Instead a Cournot oligopoly with linear demand p(X) =1 — X and
constant variable costs ¢ = 0 for all firms will be analyzed.? To check the robustness
of the results obtained in this specific setting, price and quantity competition in a
market with differentiated products will be considered in 3.3.

1SeeDixit (1984) for an analysis of strategic trade policy in a setting with segmented markets.
?Because delegation incentives only depend on relative welfare, the results also hold for demand
p(X) = a— bX and constant variable costs 0 < ¢ < a.



In this section it will be assumed that there are only two domestic regions labeled
hy and hy which comprise ny, and nyp, firms, respectively. With n; describing the
number of firms in the foreign country, the total number of oligopolists is thus given
by n = np, + np, + ny. BEach government attempts to maximize the welfare of
its regional entity. Welfare coincides with the sum of net profits (i.e. profits minus
subsidies) of the firms belonging to this regional entity if total production is exported
to a third country. Under centralization subsidies per unit of output are given by
sy and s, under decentralization by sy, s,; and sp3.

To determine whether strategic delegation of industrial policy is preferable from the
point of view of the domestic government, the following two games are compared:

o In the game under central policy the domestic and the foreign government
simultaneously determine the subsidy levels, taking into account the behavior
of firms in the subsequent output game.

o In the case of decentralization the same kind of game is now played between
the regional authorities of the domestic country and the foreign government.

To analyze these games we must first consider the output stage for given subsidies.
The profits of a firm ¢ which belongs to country or region j are given by

ml = (1= X)a] + s;a]. (1)
This yields first order conditions

o ,
a;’ =1—X_;—22l+s;,=0. (2)

K3

Under centralization the equilibrium at the output stage is determined by simulta-
neously solving the n, equations (2) with j = h and the ny equations with j = f.
Accordingly the ny, first order conditions with j = hy, the ny, with j = he and the
ny with 7 = f must be fulfilled in the case of strategic delegation. For a given number
of firms in each region and each country, respectively, output levels in equilibrium
may be written as a function of subsidy levels:

Vsnsg) = DS T e g ) (3)

n-+1
L+ (n+41)s; — np sSh, — NhasShe — nySy

T (3h1 8020 57) = p— with j € {h1, o, f}
(4)

Inserting the :L'f into the profit function (1), profits may be determined as a function

of the subsidy structure. Because total production is assumed to be exported to



a third country, governments only consider the effect on firm profits. Objective
functions for the policy stage under central policy are thus given by

Wilsn,sr) = nymi(sn,sy)
(1 —npsp —ngsp)[L+ (n 4+ 1)s; — npsy — nysy]

o i BNE)

Accordingly the following welfare functions result in the case of delegation to regional

authorities:

Wj(shl s Shas Sf) = njﬁzj(shm Shys Sf) =
(1 =, Shy — nnysny, — npsg)[L+ (04 1)s; —np, 8p — NpySp, — Nypsy]

By simultaneously solving the first order conditions resulting from these objective

1

functions, the subgame perfect equilibria of the two policy games may be determined.
We obtain the following subsidy levels:

v n+1—2n, n+1—-2n;

S7,8%) = , 7
(55 55) (nmn+® 7um+3>) ")
n+1—=2n, n4+1—-2np n+1-2n;

7 7 (8)
np,(2n4+4) " np,(2n4+4) 7 ng(2n+4)

(821 Y 8227 S"]i)

Assuming symmetric regions, i.e. ny, = ny,, the basic effect of regionalization is
already visible by comparing (7) and (8). Regional authorities choose higher subsi-
dies than a central government. As a reaction, the foreign government reduces its
subsidy level. Delegation thus yields a strategic advantage for the home country.
However, because average subsidies rise, total welfare of the producing countries
is declining. What can be said about the net effect for domestic welfare? Insert-
ing equilibrium subsidies into the objecitve function of the domestic government,
the following results are obtained for welfare under centralization (W) and under
decentralization (WP):

+1—ny

we = LT 9

h (n_|_3)2 ()
24 2n — (np, +npy)

D _ 1 2 1

Wi (2n + 4)2 (10)

Note that welfare in the case of regional policy only depends on the total number
of domestic firms: In the numerator of (10) ny, + ny, may be substituted by ny.
Whether the decentral solution is preferable thus only depends on the number of
home firms relative to the number of foreign firms. Based on (9) and (10) we are
able to prove the following statement:

Proposition Assume that firms from two countries compete in a linear Cournot
oligopoly on a third country market and that the domestic country comprises two



regions. Given this, delegating the power over industrial policy to the regional au-
thorities improves domestic welfare if the number of domestic firms is at least twice
as large as the number of foreign firms, i. e. ny, > 2ny.

Proof: To prove this proposition we must determine the difference between WP
from (10) and W from (9). Rearranging terms appropriately we get the following
expression:

n+ D[(n+2)(np —2ns) + (0 + 2 —ny)]
(2n +4)%(n + 3)?

wp —wg = (1)
Because the denominator in (11) is positive, decentral policy yields higher welfare if
the numerator exceeds zero. The numerator monotonously declines with rising n;.
Inserting nj, = 2ns into the numerator we get (n+1)(2ny+2) > 0 while n, = 2ny—1
results in —ng(n + 1) < 0. ]

What are the basic forces that determine the strength of the delegation incentive in
this simple setting without domestic consumption?

o The advantage of delegation stems from the more aggressive behavior of re-
gional authorities, which do not take into account the impact of their policy on
domestic firms in other regions. The relative position of the domestic country
in the subsidy game with the foreign government is improved by this move:
Domestic firms get a larger share of total industry profit.

o However, there is also a cost of delegation: Average subsidies rise relative
to the central solution. This yields higher total output and thus declining
industry profits.

If the number of domestic firms is relatively large compared to the number of their
foreign competitors, central policy leads to an equilibrium were foreign firms are
subsidized while domestic firms are taxed. As has been shown, under these circum-
stances the positive effect of delegation (larger share of industry profits) is likely to
dominate the negative effect (reduced industry profits).

3 Delegation under alternative specifications

The results in section 2 have been derived in a quite specific model. To check the
robustness of these results, the model will now be generalized in two respects and
alternative specifications of demand and firm behavior will be considered:



e In 3.1 the analysis will be extended to cases where the domestic country com-
prises more than two (producing) regions. This generalization is important
insofar as the number of regions in most countries or groups of countries (like
the European Union) exceeds two. While the introduction of an intermediate
level of hierachy for pursuing industrial policy is a theoretical possibility, it
seems to be of little practical relevance.

e The impact of introducing consumption within the producing countries into
the model will be analyzed in 3.2. Because export shares of almost one hundred
percent are quite uncommon, dropping this assumption seems to be necessary
if the model ought to be applied to real world situations.

e Finally price and quantity competition in a market with differentiated products
will be discussed in section 3.3. Here the degree of product differentiation may
be interpreted as a market structure parameter which serves as a proxy for
the demand driven intensity of competition. On the other hand differences
in firm conduct are analyzed by considering quantity and price competition:
How will the way of strategic interaction (strategic substitutes vs. strategic
complements) affect the results?

3.1 More than two domestic regions

If the number of producing regions in the domestic country exceeds two, delegation
to regional authorities yields a more pronounced rise of “aggressivity”, i.e. higher
subsidies result in equilibrium. As will be shown, this is not in the interest of
the domestic country: In a country comprising three or more regions delegation of
industrial policy yields lower domestic welfare than in the case with two regions. To
prove this statement, we need to determine the behavior of profits as a function of the
number and size of regions. Based on the first order conditions in the output stage,
quantities can be written as a function of subsidy levels in z regions or countries
with active industrial policy:

14+ mns; — > 7 nksk
n+1
Inserting these quantities into profit function (1) und mulitplying by n; yields wel-

with g€ {hy,...,h._1, f} (12)

:1;{(31,...,52) =

fare Wj(s1,...,s,) in country or region j. Simultaneously solving the n first order
conditions of these welfare functions, we obtain equilibrium subsidies

1 —2n;
go__nFl=dny) (13)
7oz =D +1) 4 2]
Based on (13) welfare W;(s1,...,s.) may be written as function of the n; and z:
1 —n.
Wi(nn,... ne,2) = (n+1-nj) (14)

njl(z +1)(n+1) = 2505, ng]?
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Because )~ n; = n welfare of a country or region j only depends on n;, the number
of firms in j, on the total number of firms n and on z, the number of countries or
regions with active industrial policy. Domestic welfare W), may thus be written as
a function of n, n; and of 2z = z — 1, the number of regions in the home country:

Fn+1) = (n = ny)
(n— n )R + 1) + 21

W](nvnfvzf]?) = (15)

Based on (15) it can be shown that for 2 > 2 domestic welfare will be reduced if

the number of regions rises. The derivative of W;(n,ny, zl) with respect to 2% is

given by
oW, _ (L+n)[(2—#9(n+1) = 2ny]

R P = Ty (16)

For 2! > 2 expression (16) is negative. What does that mean for the proposition
proved in section 27 With more than two regions n; > 2n; is no longer a sufficient
but only a necessary condition for delegation to raise domestic welfare: While it
remains valid that the central solution is preferable for n;, < 2ny, it depends on
the exact values of ny, n; and zI' whether regional policy is the better option for
np 2 an.

To complete the analysis, we will now determine the combinations of nj, ns and z}*
which ensure the profitability of delegation. Wj,(n,ny, z8) — Wy(n,nys, 1) = 0 implic-
itly defines the limiting values 7iy,, 71y and 2§, Solving Wj(n,ny, 2f) —Wh(n,ns, 1) =
0 with respect to zI* yields combinations of nj, and n; where the domestic govern-
ment is indifferent between central policy and delegation to 2/ regions. For higher
ny, or lower ny delegation will be actually preferred. We obtain the following formula
for 2%
LR _ 4—|—5nh—|—nhnf—|—n%
1—|—2nf—|—nfc—|—nh—|—nfnh

(17)

To visualize the impact of an increasing number of domestic regions on the delegation
incentive, the borderlines for z* = {2,3,4, 5,6} are displayed in figure 1. All possible
combinations of n;, and n; have been marked in this diagram so that it can be easily
checked whether delegation to z¥ regions is actually preferable for some combination
of ny, and ny.

As can be seen in figure 1, delegation incentives diminish considerably with an
increasing number of domestic regions. A close inspection of (17) shows that the
number of domestic firms must be at least three times the number of foreign firms
to ensure profitability of delegation in the case of z* = 3. For z' = 4 the respective
relation is given by nj, > 5n; and for zF' = 5 by n;, > Tn;. We can thus draw the
following conclusions: While delegation of industrial policy on two domestic regions
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Figure 1: Impact of the number of domestic regions on delegation incentives

will be preferable if the domestic market share is relatively large, it is not in the
interest of the domestic country to further splitting the competences. If there exist
more than two regions, delegation may be only profitable if the market share of the
domestic firms is quite large.

3.2 Consumption within the producing countries

Having analyzed the case with more than two regions in the last section, we will
now consider the possibility of consumption within the producing countries. To
concentrate on this aspect attention will be restricted to the case with only two
domestic regions. In addition it will be assumed that these regions are symmetric,
i.e. that the number of firms and the consumption shares are identical. What
additional effects have to be considered if the good is consumed within the producing
regions?

o There is another incentive to subsidize because output under oligopoly is be-
low the first best value obtained under perfect competition. While the central
government considers the impact on total domestic consumption, regional au-
thorities are only concerned with regional consumption. An increasing share



of domestic consumption should thus yield a more pronounced increase in
subsidy levels if policy is performed by the central government.

o A higher consumption share in the foreign producing country will yield higher
subsidies in this country. The relative impact on the equilibriy under central
and regional policy, respectively, crucially depends on the slope of the reaction
functions.

o If the good is consumed domestically, not only equilibrium subsidies change
but also the welfare function which is used to compare the results: Contrary
to the situation without domestic consumption, increasing total output may
even raise welfare if the consumption share is substantial.

The relative impact of these factors will now be analyzed by varying the total share of
consumption in the producing countries, ¥, and the foreign share of this consump-
tion within the producing countries, ¢*. For the consumption share of a domestic
region we get v7'(1 — ¢4)/2 while the share of the foreign country equals v7'¢%.

Total consumer surplus in a Cournot oligopoly with linear demand p(X) =1— X is
given by X?/2. Based on (12) consumer surplus may thus be written as a function
of the number of firms in each domestic region and the foreign country and of the
subsidies which are given to these firms:

1 (n—l—nh15h1+nh23h2—|—nfsf)2 (15)

KR = -
M= )

To derive the objective functions of the governments, we must applying the con-
sumption shares to (18). For central policy this is done by taking (5), the formula
for the welfare functions without consumption, and adding the appropriate shares
of consumer surplus:

Wi(snysp) = num(snysg) + (1= ")y KR (19)
Wilsnysg) = ngml(sn.ss) + "y KR (20)

For welfare under decentralization the same procedure must be applied to the re-
spective expression (6):
h -
Wh] (Shl 3 Shas Sf) = Np;T ! (Shl 3y Shas Sf) + (1 - qu)’YP/ZAR (21)
h -
Wf(shl »Shas Sf) = npm ’ (Shl »Shas Sf) + qu’YPAR (22)
Equilibrium subsidies may then be derived by simultaneously solving the resulting

first order conditions. Because it is assumed that regions are symmetric, i.e. nj,, =
ny/2, both equilibria can be written as functions of four parameters: ny, ny, ¥* and

10
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np(n+3 —7) 7
(1 ="+ 1 =2ny) + ¢*7"(n + 2)
nf(n+3— P) ) (23)

(5550 .57) = Cl— ) +1—np) + (1= ")y (20 +3)
st /22 +4) = 7F) |
(L=+")(n+1—np)+ (1 —¢*)7y"(2n + 3)
nn/2(2n +4) —~F) ’
(1=9")n+1=2n;) 4 (1 —¢")y"(2n +3)

@+ 4]~ F) ) (24

To analyze the impact of a change in consumption shares on domestic subsidies under
central and decentral policy, respectively, we have to determine the derivatives of s,
and s, with respect to v7:

9 _ (e 2(2ny+2) = A0 +3)

NP np(n +3 —~F)? (25)
Osp, B (2n +3)[(2ny + 2) — qu(Zn +4)]

oyr N np(2n +4 — )2 (26)

Setting ¢* equal to zero allows us to consider in isolation the direct effect caused by
a rise in domestic consumption. As suspected, in both cases equilibrium subsidies
increase. By substracting (26) from (25), it can be shown that this increase is higher
under central policy:

Osp Osp, (20 +2)(n+ Df(n+1)(2n +5) +77(2 = 7]
ooyt na(n 43— )2 (2n +4 —4F)?

(27)

The indirect effect caused by the change of the foreign subsidies can be seen if the
same analysis is performed for ¢ = 1. While the denominator of (25) and (26),
respectively, remains unaffected, the sign of the numerator may now differ between
central and decentral policy: Under decentral policy we get —(2n 4 3)(n; + 1),
i.e. subsidies are reduced by the regional governments. With central policy the
numerator is given by (n + 2)(n 4+ 1 — 2np,) which is positive for n, > (n + 1)/2.

Because the limiting value for delegation to be preferable in the case without do-
mestic consumption is given by ny, = 2n/3 > (n + 1)/2, both the indirect and the
direct effect reduce the difference between subsidies under centralization and de-
centralization. It will now be analyzed under what circumstances this impact of
consumption is big enough to change the result obtained in section 2. To do this
we insert equilibrium subsidies from (23) and (24), respectively, into the expressions
for domestic welfare given by (19) and (21). Rearranging terms appropriately, the

11



difference between welfare under central and under decentral policy may be written
in a way that allows to isolate the effect without domestic consumption (¢% = 1)
from the effect without foreign consumption (¢* = 0):

(1= 4"+ 1)
(2n +4)%(n + 3)?
V(4 nn—3ng) =7 ¢ Bn+7—27") } (28)

In a first step it will be shown that the limiting value nj, > 2n; remains unaffected

Wy =Wy {2(n+2)(np = 2np) + (n+2—ng)] -

by 4¥ if the good is not consumed in the foreign producing country (¢4 = 0).
Here the impact of the share of consumption on the decision about delegation is
solely given by —v”(1 + nj, — 3n;), the second term between the braces in (28).
Because all factors in the denominator and the numerator of the fraction in (28)
are positive, only the sign of the expression between the braces is relevant. In the
interesting parameter range arround nj, = 2n; the effect of a rise in 4% is positive
for ny > 1. However, the impact of domestic consumption is not big enough to
change the limiting value for the delegation decision, nj, > 2ny: At ny = 2ny — 1,
the highest value of n;, where decentralization is not preferable in the case without
domestic consumption, the total effect in the braces is given by —2n; +~+"n; < 0.

While the share of domestic consumption does not affect the decision about delega-
tion, this may happen if the consumption share of the foreign country is big enough.
For nj, > (n+1)/2 reaction curves of the domestic central government in the policy
game are upward sloping. Therefore an increase of the subsidy by the foreign coun-
try yields a rise in domestic subsidies under centralization while the subsidies are
reduced under regional policy. The net effect on delegation incentives is ambiguos:
Suppose that the good is consumed in the foreign producing country but not in the
home country. Starting from a situation where subsidies are to low under central
policy and too high under regional policy,® both policy options are closer to the first
best after a marginal increase of the foreign subsidy.

A detailed analysis shows, that the net effect of consumption in the foreing pro-
ducing country is to make delegation less attractive. Assuming that the good is
not consumed domestically, i.e. ¢ = 1, this can be directly seen in (28): After
substituting ny by n — n;, we get —y"(4n, + 8 — 29F). For nj, = 2n; decentral
policy yields lower welfare than central policy if 2n, + 4 < yF(4n, + 8 — 297) —
for ¥¥ = 1/2 decentral policy is still preferable while central policy is better for
Anp, + 84 2ny > ’yP(4nh +8— Z’yp). It should be noted that an effect on delegation
incentives only results for n, = 2n; and a change of the delegation decision only
happens if the consumption share of the foreign producing country is quite high.

We will now derive the combinations of ¢* and v where the domestic government
is just indifferent between central and decentral policy in the case of n;, = 2n;.

3This is exactly the case at the point where the domestic government is just indifferent between
central and decentral policy.

12



This is done by substituting n, by 2n; and n by 3n,, which allows us to write the
expression between the braces in (28) as a function of ¢, 4" and n;. Equating the
result 4ny +4 — (1 —ny) — yPdA(9Ins + 7 — 297) to zero and solving for ¢* we
obtain

Ang + 1) +~"(ns - 1)

o' =
AVP(T =297 + 9ny)

(29)

Based on this expression the borderlines for ny = 1 and ny — oo have been com-
puted. They are displayed in figure 2 where v is measured at the horizontal axis
and ¢* at the vertical axis. As can be seen in the diagram, the borderlines are only
marginally different for n; = 1 and ny — oo: In both cases the foreign country
which comprises only half as many firms as the domestic country must consume at
least 50% of total production.

1
delegation only
ifn,=2n+1
0.8¢t
— borderline
5 borderline if n, - o < ifn=1
(&)
S 06¢
<
[%2]
5 delegation to two symmetric
() i if, >
5 04l countries preferable i, = 2 n
S
0.2+
0

0.2 0.4 0.6 0.8 1
yP - consumption share of producing countries

Figure 2: Consumption shares and delegation incentives

3.3 Price and quantity competition with heterogenous goods
The results up to now have been derived in a homogenous good quantity set-

ting oligopoly. As is well known from the literature, policy recommendations for
oligopolistic markets are often rather sensitive to assumptions about market demand
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and firm conduct. To check the robustness of the results with respect to changes in
these assumptions, price and quantity competition in a market with differentiated
products are now examined.

Concerning price competition, a formal analysis is not necessary. Here all gov-
ernments will tax the firms in any equilibrium. More aggressive behavior is not
favorable unter these circumstances (see Bulow et al., 1985 ): Higher domestic prof-
its may only be achieved by a policy which increases the price of the domestic firms.
Regional policy always yields lower taxes than central policy because regional au-
thorities do not consider the positive effect of higher taxes on firms in the other
domestic regions. Thus delegation could never be profitable in the case of price
competition.

In the rest of the section we will therefore concentrate on a quantity setting oligopoly
in a market with differentiated products. Each firm is assumed to produce a symmet-
rically differentiated product, x;, which is sold at a price p;. Demand is represented
by a continuum of consumers with utility function

Ulxyy... xn;00) = ozZ:L'Z' —1/2 (fo ‘|‘2522$i$]‘) + zg (30)
i=1 i=1 =1 j>i
where @ > 0 is a measure of market size, 3 € [0,1] is an indicator of the degree
of substitutability, and x¢ is a numeraire good.* If 3 = 1 the goods are perfect
substitutes, for § = 0 they are independent. The consumer maximization problem
yields linear inverse demand functions p; = o —a; — 337, @;.

The first order conditions of the welfare maximization problem are too complicated
to allow a determination of the equilibria as a function of 4 and the number of
firms. Instead the welfare difference between central and decentral policy is derived
for explicit values of ny as a function of 3 and nj. Based on this, the combinations
of # and n; where delegation is preferable can be determined for specific values of
ny. As will be seen, a delegation incentive may only result in markets with close
substitutes.

The equilibria may be determined by the same procedure as in the Cournot model.
However, due to the additional parameter  the expressions become much more
complicated. This will be illustrated by determining the welfare as a function of the
subsidy structure under central policy. Note that the resulting welfare function is
only the starting point for the much more involved derivation of the equilibrium at
the policy stage.

We start with profits written as a function of own quantity, z;, quantities of the
competitors, X_;, and subsidies in country or region j, s;:

7Tf =(1—-z; - ﬁX_Z)J}Z + ijf. (31)

4The numeraire good is assumed to be produced in another sector of the economy and has been
added linearly to ensure that the marginal utility of income is equal to one.
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This yields the following first order conditions:

o ,
a:;;f —1-BX_i— 22l 45, =0 (32)

As in section 2 the equilibrium on the output stage is determined by simultaneously
solving the nj, equations (32) with 7 = h and the n; equations with 7 = f. We
obtain the following quantities for a given subsidy structure (s, s;):

(2=0)+ 24 B(n—1)s; — Brysy — Bnysy . .
2=+ =) vt ethal

xz(shv Sf) =

Restricting attention to the case without domestic consumption, welfare in country
or region j can be determined by inserting a7 into the profit functions (31) and
multiplying by n;:

W]C(Sh,Sf) =
(2=8)+[2+8(n—1)]s; — Bnpsp — Bnysy
! (2=08)2+ B(n -1
{2=08) = (1 =b)[24 B(n = 1)]s; — Brps, — PBngsp} with g€ {h, [}

(34)

Comparing this expression with the respective formula (5) for the Cournot model,
one can imagine that the determination of the equilibria in the policy stage are likely
to become quite complicated for 3 # 1. Welfare in the case of decentral policy may
be derived by the same procedure, however, expressions are even longer because now
two domestic regions must be considered.

Based on the welfare functions the equilibrium can be computed relatively easily for
explicit values of 3, nj, and ny. This shall be exemplified for the case n, = 2 and
ny = 1. In the Cournot oligopoly with homogenous products (5 = 1) delegation
on two domestic regions dominated the central solution. To find out whether this
result will also hold for differentiated products, we analyze how the welfare difference
behaves for # < 1. Welfare functions under central policy are obtained by inserting
ny, = 2 and ny = 1 into (34). The objective function of the domestic government
only differs insofar from the welfare function of the foreign government that profits
are multiplied by two. Under decentral policy one firm is active in each domestic
region and the foreign country. Thus we have a symmetric game on the policy stage
with identical objective functions for each government:

W]'D(Shlvshwsf) =
(2—B)+2(1 + B)s; — Bsn, — Bsn, — Bsy
(2-P)*(2+28)

[(2=58) = (1 = B)(2+20)s; — Bsn, — Bsn, = Bsg] with  j € {hy, ha, f}i35)
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Based on the first order conditions under central and decentral policy, respectively,
we obtain the following equilibrium subsidies:

( —B(1 - B)(4 - 35%) B2 - 5% )
24465 — 407 —45° + 84) 4 + 65 — 46 — 46° + 51) ] 4

(sh,57)

2 B ﬁ?) )

st s) = (2+3ﬁ’ 2+36°2+38
Welfare under central and decentral policy may then be written as functions of 3:

_ [ +8—p*)(1—35%)7
Wi = 2(4 + 63 — 432 — 433 + 34)? (39)
(2+0)(2+ 8 —2p%)°

2(2 +352)?

Wy

(39)

While the expressions for W and WP are not very complicated, the numerator of
the resulting formula for the welfare difference WP — W is a polynomial of degree

nine:
D o
W, - W, =

—3%(16 + 4837 + 83% — 963° — T15* +574° + 598° — 1287 — 134° — 28%)
2(2 4 302)2(4 4 60 — 452 — 45° + 54)? (40)

Because the denominator of (40) is always greater than zero, the sign of the ex-
pression only depends on the sign of the numerator. However, it is not possible
to analytically determine the values of 3 where the numerator equals zero. So a
numerical method has to be used to determine these values in the relevant interval
B € (0,1]. Hereby the limiting value B ~ (,957462 is obtained: In a situation with
two domestic and one foreign firm, delegation is only preferable as long as products
are only slightly differentiated.

What happens for other combinations of nj, and n;7 To answer this question, the
limiting values B where the central government is indifferent between central policy
and delegation to regional authorities have been determined for n; = {1,2,3,4} in
the parameter range n;, € {2,...,20}. Figure 3 shows the resulting borderlines in a
diagram with nj on the horizontal axis and 3 on the vertical axis.

An inspection of 3 shows that the introduction of product differentiation strictly
reduces the delegations incentives: Aslong as the number of domestic firms is smaller
than 2n; delegation could not be welfare enhancing and with rising 3 there exist
more and more combinations of n;, and n; where the central solution is preferred
even for n; > 2ny. While the central solution always yields higher welfare in the
diagram for # < 0.9, it can be shown that delegation may be preferable in this case
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Figure 3: Delegation incentives in a market with differentiated procucts

for higher nj: For example regional policy dominates centralization for 3 = 0.9 and
ny = 4 if ny, takes a value between 28 and 32.°

4 Conclusion

This paper discussed the strategic incentives for delegating the power over industrial
policy to regional authorities. In a linear Cournot oligopoly with third country
consumption and two domestic regions it has been shown that delegation raises
domestic welfare relative to the situation under central policy if the number of
domestic firms is at least twice as large as the number of their foreign competitors.
This result remains largely unaffected if consumption within the producing countries
is allowed. However, delegation incentives are substantially reduced if the number
of domestic regions exceeds two: A welfare improvement by delegation is then only
possible in cases where a market is almost completely covered by domestic firms.
Finally, under modified assumption about market demand or strategic variables used

°In a numerical analysis smaller values of 3 have been considered as well. For 8 = 0.89 a
positive effect of delegation has been found for n; = 51 if n, is approximately 400. For ¢ = 0.88
centralization has been profitable for all values considered (however, the expressions where to
complicated to actually proof this result).
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by the oligopolists the delegation incentive may vanish completely: Under price
competition (strategic complements) the impact of delegation on domestic welfare
is always negative. The same result is obtained for heterogenous goods quantity
competition whenever products are sufficiently differentiated.

What do these results imply for the policy relevance of the strategic delegation in-
centive? The profitability of delegation is restricted to markets which are dominated
by domestic firms: FEven in the Cournot model with only two regions the domestic
market share must be nearly 70%. Therefore it would be not appropriate to generally
delegate industrial policy to regional authorities (at least if this delegation decision
is based on strategic aspects). On the other hand an abstract rule like the state
aid article of EU treaty where the Commission may decide ex post whether national
subsidies are admissible will not yield a strategic effect. Instead the decision power
must be delegated in advance for a given industry. It should be noted that there
are indeed some EU regulations for specific industries which may serve this purpose.
However, if one considers that in most markets there are more than two producing
countries within the European Union and a world market share of european firms
that exceeds 70% is quite uncommon, strategic incentives for decentralization of
industrial policy may not be quite important in practice.
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