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1 Introduction

The European integration process is bolstered by public policies in var-
ious fields. Especially regional policies, by structural interventions come
under an accompaniment logic clearly aiming at promoting a regional con-
vergence dynamic. The fact that one third of the community budget for the
period from 1994 to 1999 is devoted to the structural policies illustrates this
accompaniment will. These policies consist in counteracting the unbalanced
regional development which is a well known stylized fact. The productive
activities regional distribution is strongly concentrated in some European
regions which represent large markets (Puga (1998)). The same statement
can be made concerning the distribution of the innovation activities within
the European regions. An OST (1998) report shows a spatial concentration
of scientist and technological activities both on the level of the European
Union and its member countries. This feature seems on one side more ob-
vious in the more developed countries concerning technology and on the
other side more pronounced that the productive geography (Paci and Usai
(1999)).

The inter-regional inequalities being regarded as a potential slow-down
to the convergence, public policies aim first at restoring spatial equity, a
necessary and intermediate step, in order to reach the purpose of macroeco-
nomic efficiency. In an analysis which couples together the new theories of
endogenous growth and economic geography, Martin (1999) (2000) stresses
however the uncertainty about this kind of economic reasoning. Especially,
the policies of transport infrastructures aiming at developing external rela-
tions of disavantaged regions can give rise to location dynamics opposed to
the one initially wanted. A transport cost decreasing would set up for the
firms an incentive to locate in regions with large markets. In returns and
because of localized knowledge spillovers, an higher spatial concentration
would create benefits for the whole economy. Consequently, traditional re-
gional policies based on the development of transport infrastructures would
be confronted with the incapacity to promote simultaneously a more homo-
geneous spatial distribution of activities and growth benefits. In other word,
macroeconomic efficiency would not be a natural corollary to spatial equity.

In this article we tend to test the strength of this conclusion introducing
two new assumptions to the Martin and Ottaviano (1999) and Martin (1999)
models.

First, Martin (1999) considers that growth is simply due to intra-regional
knowledge spillovers. By localized or intra-regional spillovers, we mean that



when two regions develop technological knowledge, the share which is not
appropriated to one can not spread to the other one. Despite it has been
reinforced by empirical tests (Jaffe (1989), Feldman (1994)), this assumption
underestimates the least spatial dependence of the non market interactions
induced by the process of integration (Baldwin and Forslid (1999)). In order
to take into account these two tendencies which do not exclude each other we
consider the existence of both intra and inter-regional knowledge spillovers.

On the other hand we link the possibility of knowledge diffusion be-
tween regions with two mediums. Contrary to what is usually stated in the
models of economic geography we suppose that the conditions of knowledge
and goods exchanges between regions both depend on a variable qualify-
ing the quality level of transport infrastructures. Together with this first
medium, the telecommunication infrastructures or those related to the new
technologies of information and communication are regarded as if they hold
inter-regional knowledge spillovers. These last years, various projects aim-
ing at linking European disavantadged regions with numerical networks have
been approved by the European Social Fund. This tends to prove that the
European Union becomes aware of the possibilities offered by this kind of
infrastructures both on education policy and knowledge diffusion.

Despite it can produce a centrifugal force via its effects on knowledge
spillovers, we show as Martin (1999) that a policy of transport infrastruc-
tures tends to generate a growth benefit at the expense of a greater spatial
inequality. Furthermore, our results suggest that only an investment policy
turned towards telecommunications would help to restore a spatial equality
and in the same time to generate a higher growth rate.

The general model of Martin et Ottaviano (1999) is presented in a first
section. In the second one we introduce the assumptions concerning knowl-
edge spillovers and their mediums and then their consequences on the growth
rate of the economy. The third and last section deals with the obtaining of
the steady state equilibrium and with the various effects that the two kinds
of infrastructures policies previously described can have.



2 The model of Martin and Ottaviano [1999]

2.1 The general framework

Martin and Ottaviano (1999) develop a model with two regions called
a and b. Each region is endowed with a fixed amount of labor, L = L% = L?,
which is assumed to be immobile between regions so as to abstract from
that particular agglomeration channel which is not prevalent in Europe.
Labor can be used to produce an homogenous good Y and differentiated
technological goods which are aggregated into a composite good D.

Let’s denote N the total number of varieties available in the economy
The model being symetric, we concentrate on the specification of region
a. Preferences are instantaneously Cobb-Douglas and intertemporally CES
with unit elasticity of intertemporal substitution:

U= [ In[D(t)*Y (t)}=*] e~?tdt, (1)

0\8

where Y is the consumption of the homogenous good and p > 0 is the
rate of time preference. « € ]0,1[ is the share of expenditure devoted to D
which, following Dixit and Stiglitz (1977), consists of a number of different
varieties:

N
2

1

D)%

D(t) = [

o is the elasticity of substitution between varieties as well as own-price
elasticity of demand for each variety. As Grossman and Helpman (1991),
growth will come from an increase in the variety of goods measured by N.

The expenditures E* of a representative consumer is given by:

n n?
E*=% "pDi+ Y. TpiDj+p,Y (3)
i=1 j=nd+1

where p; is the price of the i —th variety and n® is the number of varieties
produced in region a, such that N = n® 4 n®.

As Samuelson (1954), and frequently in economic geography litterature,
transport cost is modeled in the form of an iceberg cost. 7 is more than 1
so that only a fraction of the good purchased is consumed.



In order to tie down the wage rate of the economy w, homogenous good
is coslessly traded. This homogenous good is produced using only labor with
constant returns to scale in a perfectly competitive sector. Without loss of
generality, the input requirement is set to 1. For convenience, the demand
of this good in the whole economy is large enough that it cannot be satisfied
production in one region only. This hypothesis ensures that in equilibrium
the homogenous good will be produced in both regions. Hence, because of
free trade and the choice of Y as the numeraire, the wage rate and price of
Y are equal to one everywhere.

The differentiated goods are produced in a monopolistically competitive
sector. Each variety is produced with increasing returns to scale. With
costless differentiation this ensures that each firm produces only its own
variety. For the production of a variety to be possible, its blueprint has
to be invented first. Consequently, development of a blueprint represents
a fixed cost. After registration, a patent gives an infinitely lived property.
For convenience, we suppose that research is performed by firms themselves
which then use the invention to start production. Furthermore, innovation
and production processes can be conducted in different regions. For example,
firms are free to locate the production process in either region and then
repatriate the profits. The supply of one unit of each variety requires (8
units of labor. Consequently, optimal pricing for any variety gives producer
prices:

The operating profits of a producer are revenues minus the labor costs:

ﬁwa,b

,7.(.(1,17 — pa,bma,b _ ﬁl‘a’b —
o—1

where 2% is the output or size of a typical firm in equilibrium locating
its production process in region a or b.

Demand of a representative consumer in homogenous good and differ-
entiated technological goods and derived from utility maximisation. The
maximisation programm of a representative consumer living in region a is
given by:

ao

o—1 o—1

o—1
Maz |n®D,° —}—anjT yl-«
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sc BE*-Y =

7D with D = n®D; + n’7D;



Solving this programm gives the usual following demands:

Y = (1-a)E* (4)
c—1 aFE®
pr = ==
g Bo no +nb 5)
. oc—1aBE% T °
bi = Bo no + nbs (6)

with § = 7179 €0, 1[. Following Martin and Rogers (1995) and Martin
(1999), 6 qualifies the quality of transport infrastructures. A § value close to
unity indicates a high quality level of transport infrastructures. As usually
in economic geography litterature, an increase in ¢ increases demand of
differentiated goods produced in region b from a representative consumer in
region a:

oD}
9% >0
Finally, to close the model we have to specify the institution that governs

the intertemporal allocation of resources. There exists a financial market
where a safe bond is traded and bears an interest rate r in units of the
numeraire. This market is global in the sense that it is accessible by all
consumers, no matter where they live. By this market, firms finance their
investment in R&D. Consequently, total individual income is composed of
the wage rate equal to one and of the returns investment in innovation. Let’s
denote H* and H?, total investment in region a and b. Investment capacities
being completly used for all ¢, we have:

H'+H'=n%+nb=N

For innovation to happen at all, some investment capacities H* (0) and
H?® (0) or blueprints n® (0),n° (0) are assumed to be owned by consumers
from the start with an inequality such that:

H(0) > H"(0)
which implies that:

n® (0) > n (0)



This initial asymmetry gives rise to more important pure rents and total
income or expenditure in region a.

As usually in endogenous growth models (see Grossman and Helpman
(1991 chap.3)), the intertemporal optimization by consumers implies that
the growth rate of individual expenditures, E¢ and E?, is equal to the dif-
ference between the interest rate and the rate of time preference:

E* EP

o

2.2 The equilibrium location of production

a
Let’s denote v = % € 10,1[, the share of varieties or firms producing
in region a. Consequently, 1 — « represents firms locating in region b and
the value of v indicates how production is agglomerated in region a. To a
steady state of the model corresponds an equilibrium where the geographical
distribution of firms ~ is time invariant and their total number grows at a

N
constant rate g = —.

The equilibrium condition for the location of firms production is derived
from the market clearing condition for the technological sector. According
to this condition, the supply of each variety has to be equal to its demand
from consumers in both regions:

o aL(oc—1) E° E"S

o= 5 )(Nh+(167)5]+N[v6+£17)]) ")
alL(oc—1 E° E

v =5 (Nh+(1—7)5}+N[75+(1—v)}>’ ®)

For v to be constant, firms must have no incentive to relocate their
production. For this to be the case, firms must be indifferent between pro-
ducing in region a or b. This happens if 7® = ¥ or 2* = ab. Let’s denote

a

0= e 1 Eb the share of per-capita expenditures from region a, this equi-
librium condition implies that we can solve (7) and (8) for 7:
0—(1-0)6
= — 9
gl 1-9) (9)



Two types of equilibria are possible: core-periphery equilibria (y = 0
and v = 1) and interior equilibra (0 < 7 < 1). We'll concentrate only on
the second type which exists if and only if:

0 1
1+35 = <155

Consequently, we’ll suppose that this condition is verified.

Equation (9) illustrates the forward linkage at work in the model im-
plying that agglomeration increases with 6. Firms in the increasing returns
sector tend to locate in the region which has the highest level of per-capita
expenditures. This is the traditional home market effect. The location equi-
librium will also depend on quality of transport infrastructures. ¢ is at the
origin of a pecuniary externality: the level of inter-regional infrastructures
influences, through a direct effect, market interactions and location choices.
For example, demands are not very sensitive to a high level of §. Conse-
quently, if one region represents a more important total demand than the
others, firms have more incentives to locate there.

Initial difference in investment capacity between regions (H® (0) > H" (0))
implies higher level of income and expenditure in region a, such that:

1
0 > 5

In this case, the home market effect produces a relative spatial concen-

tration in region a for all ¢:

1
77y

Optimal size of firms (z) for a given level of expenditures is obtained by
combining (7) and (8):

—1E*+ E?
T = aLU—; with =z = 2% = 2P
Bo N

3 Innovation, growth and spatial knowledge spillovers

3.1 Intra and inter-regional knowledge spillovers

R&D effect on growth is similar to the model of Grossman and Help-
man (1991 chap.3). Innovation is modeled as a constant returns to scale



activity for the individual firms but producing external increasing returns
to scale. R&D productivity of a new firm depends negatively on the num-
ber of existing production plants. Hence, knowledge spillovers are diffused
from production to R&D. We introduce two assumptions concerning spatial
characteristics and mediums of knowledge spillovers.

Spatial dimension of technological complementarities

Knowledge spillovers are usually modeled as strictly intra or inter-regional
phenomenons (Englman and Walz (1995), Walz (1996), Martin (1999)). The
hypothesis of intra-regional spillovers is linked to a Marshallian approach of
knowledge diffusion. According to this approach, knowledge is highly local-
ized and only benefits to firms locates in the same regions or areas where it
is initially produced. On the contrary, inter-regional spillovers imply a diffu-
sion from a region to another one. We postulate the existence of both inter
and intra-regional spillovers. This first assumption is linked to the idea that
the levels of agglomeration and growth in an economy are simultaneously
influenced by technological activities proper to each region and intensity of
diffusion effects between them. In order to analyze this double causality, it
is necessary to reject the simple hypothesis of strictly inter or intra-regional
spillovers.

Intra-regional spillovers are illustrated by Feldman (1994) and Jaffe (1989).
Geographical proximity between firms intensifies non market interactions
and increases both spillovers and R&D productivity in a geographical area
(Lucas (1989)). We'll suppose a full absorption of intra-regional spillovers.

But, it’s difficult to avoid the importance of inter-regional technological
relations within an economy. These kinds of relations are frequently gen-
erated by technological proximity compensating the absence of geographi-
cal proximity. For example, Coe and Helpman (1995), Eaton and Kortum
(1997) or Caballero and Jaffe (1993) tend to show how knowledge spillovers
can be intra or inter-national phenomenons. These stylized facts can be
interpreted as one of the consequences of the integration process creating a
largely open technological environment. Integration process modifies con-
ditions of non market interactions and consitutes new incentives to develop
inter-regional relations. Furthermore, if geographical proximity can be re-
garded as the principal source of intra-regional spillovers, flows of knowledge
between regions more depend on infrastructures which improve communica-
tion or exchange of informations.

Telecommunication and transport infrastructures: two medi-
ums of inter-regional knowledge spillovers



We consider that two kinds of infrastructures can improve non mar-
ket interactions between firms located in different regions: transport and
telecommunication infrastructures.

Telecommunication infrastructures or new technologies of information
and communication represent new patterns relations in knowledge exchange
for which distance is not real an impediment (Quah (2000)), requiring few
direct interactions. Consequently, those infrastructures reduce the implicit
or explicit shifting costs. We will suppose that one part of inter-regional
knowledge spillovers are diffused by this kind of medium but depends on its
quality level. This quality level is measured by A € |0, 1[. A X value close to
1 indicates an high quality level of telecommunication infrastructures.

In economic geography models, transport infrastructures or iceberg cost
only influence market interactions. We have shown the presence of this ef-
fect in the model of Martin and Ottaviano (1999). Depending on the quality
of transport infrastructures, different equilibria location of production can
be obtained. But quality of transport infrastructures have also an impact
on incentives to create relations with other firms located in other regions.
Hence, we assume a positive relation of causality between quality of trans-
port infrastructures and inter-regional spillovers. By this assumption, we
postulate that an investment in transport infrastructures modifies market
and non market interactions. For this reason, knowledge flows between re-
gions formally depend on §. We propose two elements justifying this choice.

First, if a transport infrastructure policy simultaneously affects both
trade and knowledge flows, it is necessary to introduce one and only one
variable in order to isolate the net effect of this policy on growth and location.

Secondly, definition of § seems adapted to describe the spatial differen-
tiation effect on knowledge flows between firms. § = 7177 is a particular
formulation of the iceberg cost. The iceberg cost signifies that when an unit
of good is traded only a share — is consumed. But the same definition can
be applied for knowledge: if e;—ch production plant represents a potential
knowledge spillover for R&D activities, only a share 1 will be really exploited
when the spillover is inter-regional. Therefore, we asgume that inter-regional
spillovers are influenced by interactions opportunities permitted by 6, with
0<dé<1l,7>1and o > 1. So knowledge flows are a decreasing function
of 7 and . The more the elasticity of substitution ¢ is high the less inter-
regional knowledge flows are important. By this assumption, we postulate
that the degree of substitution between different knowledges accentuates the
spatial distance effect on the production of knowledge spillovers.
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3.2 The equilibrium location of innovation and growth rate

The next step is to find the growth in the economy and how innovation
activities are located.

Potential knowledge spillovers within each region determine the equilib-
rium location of innovation. It is less costly to engage in R&D in the region
with an higher share of production plants. As H¢(0) > H?(0), pure rents
induced by investment in innovation are higher in region a for all ¢t. There-
fore, region a presents an higher level of income and expenditure (8 > %)
and more firms are located in this region in equilibrium:

1
v > 5 Vit

Moreover as intra-regional spillovers are perfect for all A and 6 € |0, 1],
location of innovation activities defines a core-periphery equilibrium and all
R&D activities take place in region a.

To find the equilibrium growth rate, we must analyze the incentive
to develop new varieties and firms and so, the condition of no-arbitrage-
opportunity between investing in R&D and borrowing at the safe rate r.

Let’s denote v the equilibrium value of a firm equals to the discounted
sum of future profits:

v (t) — /OO e—r(s—t) /61‘ (5) (10>

¢ o—1
The condition of no-arbitrage-opportunity, is therefore:

Bx

U+O__1

=rv (11)

Given free entry and zero profits in the R&D activity, the value of a firm
is equal to the marginal cost. Firms use labor with a unit input requirement

%, with n a fixed cost and €2 a knowledge spillovers variable defined by:
Q=n%+ %nb

As w =1, marginal cost is therefore:

.

11



For convenience, we assume that knowledge spillovers produced by region
b and benefiting to region a depend on the average quality of inter-regional
infrastructures of telecommunication and transport. As there are more firms
located in region a and A, § € |0, 1[, R&D productivity is more influenced
by intra-regional spillovers.
We can define the following equality in equilibrium:
Ui Ui

C =70V = =
P N+ G2 (1 -]

At a steady state, 7 is constant so that n?, n® and N grow at the same
N
constant rate g = N Therefore, ¢ and v decrease at the same rate:
v ¢
—=-=— 12
S =o=—9 (12

Because also consumers expenditures are constant in steady state, the
interest rate r is equal to the rate of time preference p. By combining
equation (11) and (12), the no-arbitrage-opportunity condition is given by:

Bx no 4 SEApb
g+p=——7 ?72 (13)

Consider now the market clearing condition for labor. Labor employed
in R&D (L) depends on growth rate so that we obtain:
I == nN _ g
Ny +521 -] ~r+5201-9)

With total demand in technological differentiated goods and homogenous
good, we define labor market equilibrium:

o = g 7=

(6%
= L(E*+Eb) (14)
y+E2A(1-q) o ( )

Substituting optimal size of firms in (13) and with (14), it is easy to find
the following growth rate:

2L«
g=——
no

b+spa-) - (52) a9
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Because of the localized spillovers, growth is sensitive to the equilibrium
location (7). But contrary to Martin and Ottaviano (1999) who only take
into account intra-regional spillovers, growth largely depends on location
in both regions. Nevertheless, firms located in region b less contribute to
growth than those located in a and their impact is highly sensitive to the
quality of infrastructures measured by A and 6.

4 Spatial equilibrium, growth and regional poli-
cies

4.1 Definition of the steady state equilibrium

We are now ready to determine the steady state equilibrium. Total
expenditures of consumers are composed of wage rate equal to 1 and initial
investment returns in innovation multiplied by the rate of time preference
p. Investment returns is the equilibrium value of firms:

m
V= —
Pty
v is lower the higher the growth rate ¢, since future profits decrease
if more firms are created and enter the market (Grossman and Helpman
(1991)). Total expenditures are therefore:

pNT
(p+9)

(E*+E")L=2L+

(16)

As H®+ H® = N for all t and by substituting 7 by its expression in (16),
we obtain:

p(H“ +Hb) a(E“ +Eb)

E*+E' =2+
oN (p+9)

(17)
a
Let’s denote h = N the share of investment by region a. This share is

constant over time as H%, H?, n® and n® grow at the same rate in both re-
gions. With equation (17) we obtain the share of expenditures and incomes
of consumers in region a:

13



o(g+p) +ap(2h—1)

o1
2 o(g+p)

(18)

Initial difference in investment between regions creates higher incomes
and expenditures in region a:

1 1
0> 5 Yh > 5

Note that equation (18) defines that incomes and expenditures differ-
ences negatively depend on growth rate. An high growth rate then weakens
the income gap, because capital invested in innovation constitutes a larger
part of income in region a than in region b. Consequently, an increase of the
innovation rate, by a kind of competition effect deteriorating capital rents,
tends to reduce the gap of income and expenditure because the leader region
is more sensitive to a decrease of income capital. For this reason, incomes
and expenditures inequalities are closely linked to variables determining the
growth rate and, precisely, quality of transport and telecommunication in-
frastructures. Introducing growth rate equation in (18) we obtain:

g L +52 (=] +pmh 19)
2L [y + 52 (1—=9)] +pn

We can now define the relation between the steady state equilibrium
location and both infrastructures.

The influence of telecommunication infrastructures is obvious. An higher
level of connection generates a relatively high growth of which effect on
capital income produces a weak agglomeration in region a.

The effects of transport infrastructures are more ambiguous. Depending
on whether quality of infrastructures governs market interactions and non
market interactions, results are different. For convenience and clarity we
isolate them.

First, one of the main purpose of integration policies consists of intensi-
fying participation of regions to trade. In this purpose, investments in trans-
port infrastructures are frequently privileged. Nevertheless, Martin (1999)
shows that this kind of policy can possibly create a de-stabilizing force on
geography and emphasize regional inequality through a traditional direct
effect consisting of a perturbation of market interactions.

Secondly, and jointly to this first effect, an increase in ¢ produces a cen-
trifugal force. By an improvement of transport infrastructures a public pol-
icy stimulates non market interactions and therefore, knowledge spillovers

14



from production plants located in region b to R&D located in region a. The
growth rate being higher, the decrease in expenditures disparities (c.f equa-
tion (18)) weakens agglomeration in region a. This is an indirect effect of a
policy improving transport infrastructures, inverse to the direct effect, and
which is not modeled in Martin and Ottaviano (1999). We can now define
the equilibrium location of production at the steady state. By substituting
the equilibrium expenditures in (9), we define:

Y QL= L+ 0 =7)) +m (A +8h-86)
(2L (v + 52 (1 =) +pn) (1 - 6)

where v is solution of the following quadratic function:

P = 8) @~ (A+8) 47 (1= 8) (L ((6+X) + 52 — 1) + pn))
+(=(1=8)L(A2) —pn((1 +6)h—6)) =0,

which admits two roots: one is positive, the other is negative. A steady
state equilibrium corresponds to the positive one:

— (1= 8) (A+ pn) + /(1 ) (A + pn)?* — ALBC
7= 9LB

with A=L ((6+ X))+ 22 —1), B=(1-6)(2— (A+6)) and

C=(-1-6L ()‘T“S) —pn((1+6)h—6)). v is an interior solution
(% < 7 < 1) if income and expenditure inequality is not too high and 6
doesn’t take extreme values. The equilibrium value of g at the steady state

follows from equation (15).

4.2 Regional policies and choice between spatial equality and
growth

Regional policies can be defined as exogenous action on economic en-
vironment. If the economic environment is initially at an equilibrium, and
depending on its stability, a policy may shift the economy towards a new
equilibrium both more efficient and equitable. But as shown by Martin
(1999)(2000), transition towards this new equilibrium and its superiority
are not automatically obtained. In other word, Martin (1999) suggests that
regional policies would obtain some growth benefits and a decrease in geo-
graphical disparities with difficulties. With strictly intra-regional spillovers,

15



a decrease in the transport cost generates a dynamic of agglomeration to-
wards the leader region which, by a lower cost of innovation, increases the
rate of introduction of new varieties. Consequently, Martin (1999) demon-
strates that only a technological policy consisting of reducing the cost of
innovation (\, ) would lead to an higher growth rate and a more even
spatial distribution of economic activities. By introducing new hypothesis
concerning knowledge spillovers and theirs mediums, we establish the fol-
lowing proposition:

Proposition 1 A policy consisting of developping transport infrastructures
between regions leads the economy toward a new steady state equilibrium
with an higher growth rate and less equal spatial distribution of economic
activities.

Proof:

(i) first, we demonstrate that the centrifugal and indirect effect gener-
ated by an increase in 6 doesn’t compensate the centripetal direct effect.
Therefore we suggest that market interactions are more sensitive to trans-

port policies than the non market interactions are. For this we demonstrate
0
that =1 > 0.

v 1s defined by:

0—(1-6)6
(1-9)

[y + 52 (1 =) L+pnh

2[y+ 52 L= L+pn
two preceding equations with respect to ¢ are:

with 6 = The partial derivatives of these

00

oy _ (1-6%) 55 —1+20
98 (1-6)*
and
o m-20 (2(1-2) G +30-7))
a5 (2L (v + 22 (1=9)) +pn)”

After substitutions and simplifications, we obtain:

16



O

1=
L (1=9) (1=8) pn(1=2h) +pn(2h = 1) (2L (v + *5* (1 =) + o)
(2L (v + 2 (1 =) +pn) " (1 = 8)* — (1= 62) L (1 — &52) pyp (1 - 2h)

1
Denominator of % is positive for all h > 5 As pn(2h—1) > 0 and

pn (1 —2h) < 0, a sufficient condition for % >0 is:

1—v <4y

1
which is always verified for all v > 5

0
(ii) Secondly, we proove that 8—? > 0.

0(v+52(1-19))

0
As sign—g > sign

25 95 , we obtain:
sign - < < sign (1—-92) 5% 5(1—7)
and with % > (0 and % < 1 for all 8, A € ]0,1[ we verify that:
99
% >0

Proposition 1 gives the simultaneous effects of a transport policy on
growth and location. Here, it’s clear that the higher spatial concentration
generated by pecuniary externalities (market interactions) is more impor-
tant than the centrifugal effect produced by non market interactions. This
result corroborates Martin (1999). A regional policy developping telecom-
munication infrastructures would partially reduce spatial inequalities and
generate an higher growth rate.

Proposition 2 A regional policy developping telecommunication infrastruc-
tures would partially reduce spatial inequalities and generate an higher growth
rate.

In Martin (1999) only a policy subsidizing innovation can lead to higher
growth and more even spatial distribution of economic activities. Never-
theless, this kind of policy is essentially an unilateral policy consisting of a
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subsidy to the leader region. On the contrary an investment in telecommu-
nication infrastructures implies both regions, aiming at converting potential
complementarities between regions into efficiency gains. Moreover, propo-
sition 2 suggests that there are no incompatibilities between growth and
homogenous spatial distribution of economic activities.

Proof:

(i) First, we demonstrate that a policy of telecommunication infrastruc-
tures create a dominant centrifugal force. By the same method previously
used, we obtain:

87_
n- L
pn(1=2h)(1+8)1-7)5

(1-6) (2L (y+ 2 (1 =) +pn)" = (1 +6) py(1—2) (1 - H2) L

with % < 0.

dg

(ii) Secondly, we demonstrate that N > 0. As previously proposed:

0(y+52 (1 =)

. Og o s
stgn =~ & sign
o\

O\

and:

. ag . FEY 1
sign =1 & sign (1—%)——#5(1—7)

After substitutions, we obtain:

8g_

a_ 2
1 2L (y+ 2 (1 =7)) + o) 1 -86)*1—7)
20-6) (2L (y+H2 (1 =) +pn) = (1 +8) pp(1—2h) (1 - H2) L
With%>0.

Consequently, even if the influence on growth of the leader region is
lower, the more even spatial distribution of economic activities can produce
macroeconomic efficiency gains.
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5 Conclusion

Regional policies in Europe aim at counteracting spatial and income dis-
parities. But Martin (1999) demonstrates that the efficacity of these policies
is not automatically obtained. If our version of his model confirms this im-
portant analytical result, we suggest that interdependencies between regions
are better analyzed by modelling both market and technological relations.
By taking into account this second relation, we have defined a new variable
on which regional policies are able to influence. In particular, policies devel-
opping telecommunication infrastructures may generate higher growth and
reduce spatial disparities.

But as Martin (1999) suggests it, the main point of this kind of model
is to clarify some economic mechanisms, explaining why regional policies
potentially can have complex and undesirable consequences.

19



BIBLIOGRAPHIE

Baldwin R., Forslid R., 1999, ” The Core-Periphery model and endo-
geneous growth: stabilising and de-stabilising integration”, 20 pages, Work-
ing Paper n°6899, NBER.

Caballero R., Jaffe A., 1993, ”Standing on the Giant’s Shoulder: an
assessment of knowledge spillovers and creative destruction in a model of
economic growth”, NBER Macroeconomics Annual, 8, pp. 15-73.

Dixit A.K., Stiglitz J.E., 1977, ”Monopolistic competition and op-
timum product diversity”, American Economic Review, (67), pp. 297-308.

Eaton J., Kortum S., 1997, ”International technology diffusion: the-
ory and measurement”, NBER Working Paper n°4931.

Englmann F.C., Walz U., 1995, "Industrial centers and regional
growth in the presence of local inputs”, Journal of Regional Science, (35)1,
pp-3-27.

Feldman M., 1994, "The Geography of Innovation”, Kluwer Academic
Publishers.

Grossman G., Helpman E., 1991, "Innovation and Growth in the
Global Economy”, MIT Press, Cambridge USA.

Jaffe A., 1989, "Real effects of academic research”, American Eco-
nomic Review, (5)79, pp. 957-70.

Krugman P., 1991, ”Increasing returns and economic geography”,
Journal of Political Economy, (99), pp. 483-99.

Lucas R., 1988, ”"On the mechanics of economic development”, Journal
of Monetary Economics, (1)22, pp.3-42.

Marshall A., 1926, ”Principles of Economics”, 7 th ed., London:
Macmillan.

Martin P., 1999, "Public policies, regional inequalities and growth”,
Journal of Public Economics, & paraitre, 27 pages.

Martin P., 2000, ”The role of public policy in the process of regional
convergence”, Furopean Investment Bank Papers, a paraitre.

Martin P., Ottaviano G., 1999, ” Growing location: industry location
in a model of endogeneous growth”, European Economic Review, (43)2, pp.
281-302.

Martin P., Rogers C.A., 1995, ”"Industrial location and public in-
frastructure”, Journal of International Economics, (39), pp.335-51.

OST, 1998, ”The dynamic of Science and technology activities in the
EU regions”, OST, TSER project 1093.

Paci R., Usai S., 1999, ”"The role of specialisation and diversity ex-
ternalities in the agglomeration of innovative activities”, Working Paper

20



CRENOS, 41 pages.

Puga D., 1998, ”European Regional Policy in light of recent location
theories”, Working Paper, 44 pages.

Quah D., 2000, ”Internet cluster emergence”, Working Paper, LSE
Fconomic Department, 15 pages.

Samuelson P., 1954, ” The transfer problem and transport costs: anal-
ysis of effects of trade impediments”, Economic Journal, vol LXIV, pp.264-
89.

Walz U., 1996, "Transport costs, intermediate goods and localized
growth”, Regional Science and Urban Economics, (26), pp. 671-695.

Walz U., 1999, "Dynamics of regional integration”, Physica Verlag.

21



