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Abstract

We propose a simple theoretical framework to study the impact of infrastructure on eco-
nomic growth and regional unbalances. The framework presents in a unified way the main
insights of NEG models with endogenous growth and free capital mobility. Two main re-
sults stand out. First, there is a trade off between growth and regional equality as improved
infrastructure in developed ‘core’ regions fosters both agglomeration and growth, which are in-
stead hampered by improved infrastructure in developing ‘peripheral’ regions. Second, better
interregional connections may increase rather than decrease regional inequality as improved
transport and communication infrastructure between core and peripheral regions fosters not
only growth but also agglomeration. Nonetheless, increased agglomeration does not necessar-
ily imply the impoverishment of peripheral regions as long as its positive impact on growth is
strong enough.
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1 Introduction

The role of infrastructure in global and local economic development can be hardly overstated
(World Bank, 1994). In particular, as reported by Calderon and Serven (2004), its role has been
stressed along two main dimensions: its effects on economic growth and its effects on income
inequality. Along the first dimension, most studies focus on the impact of infrastructure on aggre-
gate output finding it positive. This is highlighted in a seminal contribution by Aschauer (1989),
who finds that the stock of public infrastructure capital is a significant driver of aggregate TFP.
Even though subsequent efforts question Aschauer’s quantitative assessment, overall his qualitative
insight survives more sophisticated econometric scrutiny (see, e.g., Gramlich, 1994; Röller and Wa-
verman, 2001). In particular, Calderon and Serven (2003) identify positive and significant impacts
on output of three types of infrastructures (telecommunications, transport and energy) and show
that such impacts are significantly higher than those of non-infrastructure capital.
The link between infrastructure and long-run growth is much less explored. Easterly and Rebelo

(1993) find that public expenditures in transport and communications foster growth. This result is
confirmed by Sanchez-Robles (1998) in the case of physical infrastructure and by Easterly (2001) as
well as Loayza, Fajnzylber and Calderon (2003) in the case of communications (telephone density).
On the other hand, it is argued that sometimes the inefficiency of infrastructure provision can curb
and even reverse the sign of its impact on long-run growth (Devarajan et al, 1996; Hulten, 1996;
Esfahani and Ramirez, 2002).
Turning to the effects on income inequality, the issue is whether infrastructure has a dispro-

portionate impact on the income and welfare of the poor (World Bank, 2003). The presence of a
disproportionately positive impact finds some support in the evidence surveyed by Brenneman and
Kerf (2002). Several studies point at the effects of infrastructure on human capital accumulation:
better transportation and safer roads promote school attendance; electricity allows more time for
study and the use of computers; access to water and sanitation reduces child and maternal mortal-
ity. Infrastructure also connects poor people in underdeveloped areas to core economic activities,
thus expanding their employment opportunities (Estache, 2003). Finally, better infrastructure in
poorer regions reduces production and transaction costs (Gannon and Liu, 1997). Overall, exist-
ing studies show that infrastructure is important for economic growth and income inequality. The
exact impact may depend, however, on the type of infrastructure. In the words of Sugolov et al
(2003): “All in all, there is a broad consensus that ... infrastructure is a necessary but not sufficient
ingredient of economic growth, and that the efficient supply of the right kind of infrastructure (ma-
terial and institutional) in the right place is more important than the amount of money disbursed
or the pure quantitative infrastructure capacities created” (p.3).
The aim of the present paper is to discuss the foregoing issues from the specific point of view of

New Economic Geography (NEG), an approach to economic geography firmly grounded on recent
developments in mainstream industrial organization and international trade theory.1 NEG explains
the evolution of the economic landscape as a self-organising process driven by pecuniary external-
ities whose relative intensity depends on a set of well-defined microeconomic parameters. Among
these, the obstacles to the geographical mobility of goods and factors are of crucial importance
and can be readily related to infrastructure efficiency.
The focus of our analysis is on the effects of infrastructure on the costs of exchanging goods

(‘transport costs’) and ideas (‘communication costs’). In both cases, infrastructure can be thought
of as having ‘border effects’ (i.e. effects on the exchanges between regions) as well as ‘behind-the-
border effects’ (i.e. effects on the exchanges within regions). The result of our paper is a unified
framework that summarizes the main insights of NEG on the relation between infrastructure, eco-
nomic growth and agglomeration: (1) there is a trade off between growth and regional equality as
improved infrastructure in developed ‘core’ regions fosters agglomeration and growth, which are
instead hampered by improved infrastructure in developing ‘peripheral’ regions; (2) better inter-
regional connections may increase rather than decrease regional inequality as improved transport
and communication infrastructure between core and peripheral regions may foster not only growth

1There exist many surveys of NEG and alternative approaches to spatial issues. See, e.g., Fujita et al (1999),

Fujita and Thisse (2002), Baldwin et al (2003).
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but also agglomeration.
The paper is organized as follows. Section 2 presents the endogenous growth model that will

be used as theoretical framework. Section 3 discusses the feedback from growth to agglomeration.
Section 4 highlights the effects of agglomeration on growth. Section 5 studies the effects of trans-
portation and communication infrastructure on agglomeration and growth. Section 6 concludes.

2 Theoretical framework

We follow Martin and Ottaviano (1999, 2001) in modeling a spatial economy where long-run
growth is sustained by ongoing product innovation and knowledge spillovers.2 There are two
regions, North and South, with the same given number Q of workers. Workers are geographically
immobile and each supplies one unit of labor inelastically so that Q also measures the regional
endowment of labor. Regions are also endowed with an identical initial stock of knowledge capital
K0.

3 Knowledge capital is accumulated through profit-seeking innovation performed by R&D
laboratories and is freely mobile between regions. Laboratories finance their efforts by selling
bonds to workers in a perfect interregional capital market and we call r(t) the riskless return on
those bonds. For the sake of parsimony, in the presentation, we focus on North with the implicit
understanding that symmetric expressions apply to the South.

2.1 Consumption

Workers’ preferences are defined over the consumption of two goods, a homogeneous ‘traditional’
good Y and a horizontally differentiated ‘modern’ good D. Their preferences are captured by the
following utility function:

U =

Z ∞
t=0

log
£
D(t)αY (t)1−α

¤
e−ρtdt (1)

where

D(t) =

"Z N(t)

i=0

Di(t)
1−1/σdi

#1/(1−1/σ)
, σ > 1 (2)

is the CES consumption basket of the different varieties of good D. In (2) Di(t) is the consumption
of variety i and N(t) the total number of varieties available in the economy. Instantaneous utility
maximization implies that in each period workers allocate a share α of their individual expenditures
E(t) to the consumption of the modern good and the complementary share 1−α to the consumption
of the traditional good. The share αE(t) is then distributed across varieties according to their
relative prices. For any variety i, the result is individual demand:

Di(t) =
pi(t)

−σ

P (t)1−σ
αE(t) (3)

where

P (t) =

"Z N(t)

i=0

pi(t)
1−σdi

#1/(1−σ)
(4)

is the exact price index associated with the CES consumption basket (2) and σ is both the own-
and cross-price elasticity of demand. Intertemporal utility maximization finally determines the
evolution of expenditures according to a standard Euler equation:

.
E(t)

E(t)
= r(t)− ρ (5)

where we have used the fact that (1) exhibits unit elasticity of intertemporal substitution.

2See Baldwin and Martin (2004) for a broader survey of NEG models with endogenous growth.
3Assuming identical factor endowments across regions allows us to highlight the specific role of infrastructure in

determining regional specialization.
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2.2 Production

The traditional good is produced under perfect competition and constant returns to scale using
labor as its only input. The unit input requirement is set to 1 by choice of units for labor, so the
profit maximizing price of Y equals the wage. Moreover, the traditional good is freely traded both
between and within regions, which implies that its price and therefore its wage are the same in
both regions.4 By choosing good Y as numeraire, the common wage is also pinned down to 1.
The varieties of the modern good are produced under monopolistic competition and increasing

returns to scale due to fixed and variable costs. Fixed costs are incurred in terms of knowledge
capital, one unit per variety, and variable costs in terms of labor, β units per unit of output.
Accordingly, in any instant t the global capital stockKw(t) determines the total number of varieties
available in the economy. As in equilibrium each variety is produced by one and only one firm,
Kw(t) also determines the total number of firms. However, as knowledge capital is freely mobile,
where varieties are actually produced is endogenously determined by the entry decisions of firms
and we call n(t) the number of firms producing in North. In any instant there is a large number
of potential entrants that need knowledge capital to start producing. As in a given instant capital
supply is fixed, their bidding for capital ends up transferring all operating profits to capital owners.
Exchanges of differentiated varieties are hampered by transport costs. These are modelled as

iceberg frictions that absorb part of the quantity shipped: τN > 1 and τR > 1 units have to
be sent by a northern firm for one unit to be delivered to a northern and to a southern customer
respectively. Symmetrically, τS > 1 and τR > 1 units have to be shipped by a southern firm for one
unit to be delivered to a southern and to a northern customer respectively. The larger the τ ’s, the
worse the corresponding transport infrastructure. We assume that intra-regional transportation is
less costly than interregional transportation but this cost advantage in more pronounced for North:

τN < τS < τR

which identifies North as the developed ‘core’ region and South as the developing ‘peripheral’ one.
Given our assumptions on demand and technology, all firms in any market face the same

constant elasticity of demand σ and the same marginal production cost β. Hence, their profit
maximizing producer price (‘mill price’) is the same and equal to a constant markup over marginal
cost:

p =
σ

σ − 1β (6)

Moreover, the consumer price (‘delivered price’) simply reflects different transport costs:

pN = p τN , pS = p τS , pR = p τR (7)

Accordingly, operating profits are

π(t) =
βx(t)

σ − 1 (8)

where x(t) is firm output inclusive of the quantity absorbed by the iceberg frictions.
Finally, given (7), the price index (4) can be rewritten as:

P (t) = pN(t)
1

1−σ [δNγ(t) + δR(1− γ (t))]
1

1−σ (9)

where γ(t) = n(t)/N(t) is the share of firms located in North and N(t) = Kw(t) is the global

number of firms as well as the global stock of knowledge capital. The parameters δN = (τN )
1−σ

(δS = (τS)
1−σ

) and δR = (τR)
1−σ

measure the efficiency of transportation within and between
regions respectively. They are bounded between zero and one, and ranked δN > δS > δR.

4The assumption that the traditional good is freely traded is rather standard in NEG models. However, it is

not innocuous. For instance, the computable general equilibrium analysis by Kilkenny (1998) suggests that the

location of the modern sector reacts differently to improved transportation depending on the relative importance of

the transport costs on the modern and the traditional goods. See also Chapter 7 in Fujita et al (1999) on the same

topic.
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2.3 Innovation

The global capital stock Kw(t) is accumulated through profit seeking R&D. This is performed
by perfectly competitive laboratories under constant returns to scale. In the long run ongoing
innovation is sustained by knowledge spillovers that increase the productivity of researchers as
knowledge accumulates.
Martin and Ottaviano (1999, 2001) highlight two main channels through which firms’ location

can affect the cost of innovation: localized knowledge spillovers and intermediate business services.
A general specification of the R&D technology that encompasses both is the following constant-
returns-to-scale production function:

.
K(t) = A(t)

∙
D(t)

ε

¸ε ∙
QI(t)

1− ε

¸1−ε
(10)

where
.

K(t) = dK(t)/dt is the flow of knowledge created at time t, QI(t) is labor employed in R&D,
and D(t) is the basket of business services. This is assumed to be the same as the consumption
basket for analytical convenience. Then, 0 < ε < 1 is the share of business services in R&D produc-
tion. The term A(t) is total factor productivity in R&D, which is affected by knowledge spillovers.
In particular, we assume that A(t) = A Kw(t)µ [ωNγ + ωR(1− γ)]

µ
where A is a positive constant.

Accordingly, A(t) is an increasing function of the global stock of knowledge Kw(t) as embodied
in the activities of modern firms. The positive parameter µ measures the intensity of the knowl-
edge spillover. The diffusion of knowledge is, however, hampered by communication costs with
frictional decay regulated by the ω’s. These are positive and smaller than one: ωN measures the
knowledge diffusion from northern firms to northern laboratories while ωR the knowledge diffusion
from southern firms to northern laboratories. The larger the ω’s, the better the corresponding
communication infrastructure. As in the case of transportation, we assume that communication is
more efficient within than between regions and this gap is more pronounced for North:

ωR < ωS < ωN

The marginal cost associated with the R&D technology (10) is equal to

F (t) =
P (t)εw1−ε

A(t)
=

η

N(t) [ωNγ(t) + ωR(1− γ(t))]1−
ε

σ−1 [δNγ(t) + δR(1− γ(t))]
ε

σ−1
(11)

where η = pε/A is a positive constant and we have used (9) as well as the fact that the equilibrium
wage equals one. We have also constrained parameters so that in the long run the spatial economy
develops along a balanced growth path, namely µ+ ε/(σ− 1) = 1. This ensures that the marginal
cost of innovation decreases through time at the same rate as its benefit as expressed by the value
of (newly created) firms, thus preserving the incentive to invest in R&D (more on this in Section
4).
As we will verify, thanks to its better local transport infrastructure, North is the larger market.

Given the rankings of ω’s and δ’s, (11) implies that the marginal cost of innovation is lower there.
Therefore, given perfect competition in R&D, in equilibrium North will attract all laboratories,
so that long-run growth will be entirely driven by northern innovation.5 Innovation in our model
will be nonetheless financed in a global capital market by both northern and southern workers,

5In principle, it is possible to imagine alternative configurations for transportation and communication costs.

For example, Hirose and Yamamoto (2007) set ε = 0, and δS = δN = ωS = ωN = 1. They also allow for

asymmetric interregional communication costs. For instance, firms in South may benefit more than firms in North

from interregional knowledge spillovers. If this advantage in absorptive capacity is strong enough, South (the smaller

market) will end up hosting the innovation sector, and this will affect the relations among agglomeration, growth,

and regional inequality. However, it can be argued that, even under asymmetric interregional communication costs

that favor knowledge absorption in South, allowing ε > 0, as we do in our paper, makes the location of innovation

in North more likely.
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which implies that in equilibrium the value v(t) of a unit of knowledge capital obeys the following
arbitrage condition:

r(t) =

.
v(t)

v(t)
+

π(t)

v(t)
(12)

This condition requires the bond yield r(t) to match the percentage return on investment in
knowledge capital; which consists of the percentage capital gain

.
v(t)/v(t) and the percentage

dividend π(t)/v(t) as each unit of knowledge gives right to the operating profits of a modern firm.
Profit maximization by perfectly competitive labs finally implies that knowledge capital is priced
at marginal cost: v(t) = F (t).

3 Growth affects location

In equilibrium the arbitrage condition (12) implies that all firms generate the same operating
profits independently from their actual locations. Given (8), that requires all firms to reach the
same scale of output, x(t), independently from their locations. Accordingly, using (3) and (7), the
market clearing conditions for northern and southern firms can be written as:

x(t) =
p−σδN
P (t)1−σ

h
αE(t)Q+ εF (t)

.

N(t)
i
+

p−σδR
P ∗(t)1−σ

αE∗(t)Q (13)

x∗(t) =
p−σδS

P ∗(t)1−σ
αE∗(t)Q+

p−σδR
P (t)1−σ

h
αE(t)Q+ εF (t)

.
N(t)

i
where variables with an asterisk pertain to South. The asymmetry between the two conditions
comes from the fact that the R&D sector is active only in North. Since R&D demands varieties
as intermediate business services, northern demand is augmented by intermediate expenditures

εF (t)
.

N(t).

From now on, let us define the growth rate of knowledge capital as g =
.

Kw(t)/Kw(t) =
.
N(t)/N(t). Moreover, to alleviate notation, let us drop the explicit dependence of variables on
time when this does not generate confusion. Then, using (6) and (9), the market clearing conditions
(13) can be solved together to yield the implied output scale:

x =
σ − 1
βσ

2αEQ+ εFNg

N
(14)

and the associated location of firms

γ =
1

2
+
1

2

δR (δN − δS)

(δN − δR) (δS − δR)
+

δNδS − δ2R
(δN − δR) (δS − δR)

µ
θ − 1

2

¶
(15)

where

θ =
αEQ+ εFNg

2αEQ+ εFNg
(16)

is the share of modern sector expenditures accruing to northern firms. Since regions share the
same initial endowments, we have also set E = E∗. Expression (15) shows that North hosts a
larger number of firms because it is larger (εFNg > 0 implies θ > 1/2) and because it has a better
intra-regional transport infrastructure (δN > δS). Both effects are amplified by any improvement
in the interregional transport infrastructure (larger δR). Hence, we have:

Result 1 For a given growth rate, firms are attracted to the region offering larger local demand.
Any improvement in the interregional transport infrastructure strengthens such attraction.

Result 2 For a given growth rate, firms are attracted to the region offering better intra-regional
transport infrastructure. Any improvement in the interregional transport infrastructure
strengthens such attraction.
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Moreover, as θ is an increasing function of g, we can also write:

Result 3 For given expenditures, faster growth strengthens the attraction of firms to the region
offering larger local demand. Any improvement in the interregional transport infrastructure
magnifies such effect.

This shows that growth affects location. In particular, agglomeration is an increasing function
of the growth rate.

4 Location affects growth

To characterize the long-run growth of the economy, we focus on a balanced path along which

expenditures as well as the growth rate are constant. With constant expenditures,
.

E = 0 so that
(5) gives r = ρ. Since, by (11) and (15), also FN and γ are constant, the evolution of the value
of knowledge capital is driven by the growth rate through the implied change in the marginal cost

of R&D,
.
v/v =

.

F/F = −g, which shows that the marginal cost (F ) and the marginal benefits of
innovation (v) both fall at the same costant rate. Then, by (8) and (14), the arbitrage condition
(12) can be rewritten as

ρ = −g + 2αEQ+ εFNg

σFN
=
2αEQ

σFN
− g

µ
σ − ε

σ

¶
(17)

The model is closed by imposing the labor market clearing condition whereby the global endowment
of labor 2Q is fully employed in innovation QI = (1 − ε)FNg, in modern production QD =
[(σ − 1) /σ] [2αEQ+ εFNg], and in traditional production QY = 2 (1− α)EQ. Simplification
leads to the full employment condition:

2Q =
σ − ε

σ
FNg + 2

σ − α

σ
EQ (18)

Solving (17) together with (18) shows that in equilibrium expenditures equal permanent income:

2EQ = 2Q+ ρFN (19)

where 2Q is labor income and ρFN is the additional income from (‘annuity value’ of) the initial
stock of knowledge capital. Accordingly, both terms on the right hand side of (19) are evenly split
between regions.6

By (17) or (18) the corresponding growth rate is

g =
α

σ − ε

2Q

FN
− ρ

σ − α

σ − ε
(20)

which shows that location affects growth through the cost of innovation FN .7 In particular, given
(11), more agglomeration in North makes innovation cheaper and leads to faster growth. The more
so, the better northern infrastructure is with respect to the interregional one.
Accordingly, we can write that:

Result 4 Further agglomeration in the core region offering better intra-regional transport and
communication infrastructure fosters growth.

Moreover, in (20) the growth rate is a function of ε, which measures how much business services
matter for R&D with respect to labor. A larger ε has three effects on growth. Two effects are

6Since regional incomes are equalized in nominal terms, disparities in real incomes are driven by firm location

and different intra-regional transport costs.
7FN is the marginal cost of innovation net of the spillover from accumulated knowledge capital.
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direct and promote growth. The third is indirect, works through the cost of innovation and is
ambiguous in sign. First, if R&D becomes relatively more intensive in business services than in
labor, a higher demand for differentiated inputs by the innovation sector increases firms’ operating
profits. Along a balanced growth path, g accelerates to keep capital markets in equilibrium (see
(17)). Second, from the labor market equilibrium, as ε goes up, the number of workers hired in the
modern sector is not enough to compensate for those fired in the innovation sector, unless g goes
up too (see (18)). Third and last, if business services become more important for R&D, the cost of
innovation may rise or not depending on the relative efficiency of communication with respect to
transportation (see (11)). For this reason, the overall impact of larger ε on growth is ambiguous.

5 Infrastructure, agglomeration and growth

The equilibrium of the model is fully characterized by expressions (11), (15), (16), (19) and (20). It
therefore features complex interactions between changes in location (∆γ) and growth (∆g) filtered
through changes in expenditures (∆E) and R&D costs (∆FN). These interactions are summarized
graphically in Figure 1.
Abstracting from the feedback (16) going from growth, R&D costs and expenditures to loca-

tion, changes in intra-North and interregional communication infrastructure (∆ωN ,∆ωR) affect the
diffusion of knowledge (∆FN). In particular, better intra-North and interregional communication
reduces the cost of innovation (∆FN < 0) and fosters growth (∆g > 0). Changes in intra-South
communication infrastructure (∆ωS) are instead irrelevant as no R&D takes place in South. This
does not hold for changes in intra-South transport infrastructure (∆δS). In particular, any im-
provement (∆δS > 0) attracts firms to South (∆γ < 0), which increases the cost of innovation
(∆FN > 0) and slows growth (∆g < 0). On the other hand, better intra-North and interre-
gional transportation attracts firms to North (∆γ > 0), which decreases the cost of innovation
(∆FN < 0) and fosters growth (∆g > 0). The overall picture can be gauged by substituting (11)
into (20), which allows us to write growth as function of location:

g =
α

σ − ε

2Q

η
[ωNγ + ωR(1− γ)]1−

ε
σ−1 [δNγ + δR(1− γ)]

ε
σ−1 − ρ

σ − α

σ − ε
(21)

Turning to the feedback, (16) implies that changes in the cost of innovation (∆FN), growth
(∆g) and expenditures (∆E) affect the share of northern demand (∆θ) and thus firms’ location
(∆γ). Specifically, using (19) and (20), the share of northern demand (16) can be rewritten as

θ =
1

2
+
1

2

ε

σ

g

g + ρ
(22)

and, hence, (15) as:

γ =
1

2
+
1

2

δR (δN − δS)

(δN − δR) (δS − δR)
+
1

2

δNδS − δ2R
(δN − δR) (δS − δR)

ε

σ

g

g + ρ
(23)

which shows location as a function of growth through its influence on the share of expenditures.
The foregoing expressions highlight the crucial result of our NEG framework: there is ‘circular

causation’ between agglomeration (larger γ) and growth (larger g). As growth fosters agglomeration
and agglomeration fosters growth, policy makers face a trade-off between promoting growth and
challenging regional inequality. Given Results 1 and 2, the implication is:

Result 5 Policies designed to improve interregional and intra-core infrastructure foster agglom-
eration in the core region as well as growth. Policies designed to improve intra-periphery
infrastructure foster relocation from the core to the peripheral regions but hamper growth.

Expression (23) also shows that the feedback from growth to agglomeration gets stronger the
more R&D relies on business services (the larger ε). By (21), the impact of ε on the effect of
agglomeration on growth is, instead, ambiguous.
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Finally, taken together, (21) and (23) implicitly define the equilibrium values of g and γ along
the balanced growth path. As both are highly non linear, they are not amenable to explicit
analytical solution. One way to gain extra analytical insight is to focus on the two scenarios
analyzed by Martin and Ottaviano (1999) and Martin and Ottaviano (2001). These can be retrieved
from our framework as specific polar cases that arise when the cost of innovation is respectively
affected by communication costs only (ε = 0) and by transport costs only (ε = σ − 1).

5.1 Communication costs

When ε = 0, the cost of innovation does not depend on transport costs as business services are not
used in R&D. Accordingly, (11) becomes simply:

FN =
η

ωNγ + ωR(1− γ)
(24)

In this case, since by (23) the expenditure share is the same in both regions (θ = 1/2), location is
unaffected by growth:

γ =
1

2
+
1

2

δR (δN − δS)

(δN − δR) (δS − δR)
(25)

where δN/ (δN − δR) > δR/(δS − δR) has to be imposed to concentrate on the meaningful case in
which at least some firms locate in South.
On the contrary, growth is affected by location as (20), (24) and (25) together imply

g =
α

σ

Q

η

∙
(ωN + ωR) + (ωN − ωR)

δR (δN − δS)

(δN − δR) (δS − δR)

¸
− ρ

σ − α

σ
(26)

Hence, by inspection of (26), we get:

Result 6 When the cost of innovation is affected by communication costs only, improved commu-
nication infrastructure within the core region fosters growth and has no impact on agglom-
eration. The same applies to improved interregional communication. Differently, improved
communication within the peripheral region has no impact whatsoever as long as no inno-
vation takes place there. Changes in transport infrastructure affect location but have no
impact on growth.

5.2 Transportation costs

When ε = σ − 1, the cost of innovation is affected by transport costs but not by communication
costs. In this case knowledge spillovers are ‘global’ since all laboratories benefit from the global
stock of knowledge capital in the same way independently from their actual locations. Expressions
(11) and (22) respectively become:

FN =
η

δNγ + δR(1− γ)
(27)

γ =
1

2
+
1

2

δR (δN − δS)

(δN − δR) (δS − δR)
+
1

2

δNδS − δ2R
(δN − δR) (δS − δR)

σ − 1
σ

g

g + ρ
(28)

which shows that, even with global spillovers, when R&D uses business services, location is affected
by growth. On the other hand, setting ε = σ − 1 in (21) also shows that location affects growth:

g = α
2Q

η
[δNγ + δR(1− γ)]− ρ (σ − α) (29)

The two conditions (28) and (29) can be respectively visualized as a concave and a linear increasing
functions mapping from g to γ. To see this, simply invert (29) to express γ as a function of g:

γ =
g + ρ(σ − α)

2αηQ(δN − δR)
− δR

δN − δR
(30)
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An increase in δS has no impact on (30) as no R&D takes place in South. Instead, it shifts (28)
downwards, which reduces agglomeration and growth. Moreover, most naturally, what we proved
in the general case also holds in this specific case: increases in δN and δR foster both agglomeration
and growth. Hence, we can write:

Result 7 When the cost of innovation is affected by transport costs only, improved transportation
infrastructure within the core region and between regions fosters agglomeration and growth
whereas improved transportation infrastructure in the periphery hampers them. Changes in
communication infrastructure have no impact whatsoever.

6 Conclusion

We have proposed a simple theoretical framework to study the impact of infrastructure on eco-
nomic growth and regional unbalances. The framework has presented in a unified way the main
insights of NEG models with endogenous growth and free capital mobility. Two main results stand
out. First, there is a trade off between growth and regional equality as improved infrastructure in
developed ‘core’ regions fosters both agglomeration and growth, which are instead hampered by
improved infrastructure in developing ‘peripheral’ regions. Second, better interregional connections
may increase rather than decrease regional inequality as improved transport and communication
infrastructure between core and peripheral regions fosters not only growth but also agglomeration.
These insights are confirmed by Fujita and Thisse (2003) when also labor is mobile. These au-
thors stress the fact that increased agglomeration does not necessarily imply the impoverishment
of peripheral regions as long as its positive impact on growth is strong enough.
Two caveats are in order. On the one hand, our results hold no matter whether improvements

involve transportation or communication. This equivalence does not survive the introduction of
barriers to capital mobility. In that case, Baldwin et al (2001) show that improved transportation
increases whereas improved communication decreases regional inequality. On the other hand, as
suggested by Fujita and Mori (2005), endogenous growth theories embodied in NEG have so far
assumed some kind of ad-hoc knowledge spillovers or externalities without providing their micro-
foundations. Our framework is no exception and that issue surely deserves further attention by
future research.
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Figure 1: Infrastructure, location and growth
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