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Abstract

This paper introduces a new 2-country 4-region model in order to study
the possible trade-offs arising between national efficiency and interregional
equity, differentiating for different strengths of agglomeration economies and
different regional productivities. In this static model the national policy
maker can affect entrepreneurship through the set-up costs of firms.

It is evidenced that, for countries composed of identical regions, spatially
dispersed allocations of public productive expenditure are more efficient with
low agglomeration economies whereas spatially concentrated allocations are
more efficient with high agglomeration economies. As the regions become
different, however, unbalanced allocations of public productive expenditure
towards the most advanced region become more efficient also in case of rela-
tively weak agglomeration economies, until, for regions sufficiently different,
the most efficient allocation of public productive expenditure is always to
concentrate it in the most advanced territories.

For this reason, if some sort of lump-sum compensating mechanisms
are available, short-sighted national policy makers, not taking into account
long-run growth and factor mobility, can rationally decide to support the
competitiveness of the already more-productive regions and transfer income
to the lagging ones, a behaviour which is shown to have significant similar-
ities with two real cases.



1 Introduction

A large number of economic models have been developed in the past 15
years in order to explore endogenous regional growth and the location of
economic activities, with the consequent differentials of development among
territories. These developments appear, however, to have taken place with-
out paying enough attention to the effects entailed by regional policies from
an aggregate point of view. National policies designed to reduce regional
inequalities may in fact turn-out to be sub-optimal from a country-wide
perspective. Unfortunately, it is too often unclear under which values of pa-
rameters regional policies are also able to increase the aggregate economic
performance of nations (or over-national communities) and which policies
are, instead, to be simply considered as a means to increase the equality of
income across space.
In the past, the issue of the compatibility of national economic efficiency
with a flatter spatial pattern within the country used to be a very impor-
tant one. The most diffused belief was that interregional equity and national
efficiency would normally be achieved at the same time due to decreasing re-
turns. The relative failure of many regional policy attempts, which weren’t
able to induce growth and convergence, and the introduction of increasing
returns in economic models, have then shown the possibility of a trade-off.

For some time, this issue hadn’t been at the core of the researchers’
attention, but is returning to the theoretical limelight. The scarcity of avail-
able resources - due to tighter financial constraints - is making the analysis
of the effects of regional policies on the overall efficiency of the economic
system more important, since it has now become crucial to know wether
truly new resources have become available (as in the traditional approach
that used to see regional policies as pure development policies) or if there is
a price in terms of efficiency, or aggregate income, to be paid in favour of an
increased equity between regions. To say it with the words of the chairman
of the Board of Directors of the EIB:
“In the past, the consensus was that regional policy could support growth,
and that convergence would come about by poorer regions catching up with
richer ones. Increased equality and growth could go hand in hand. Recent
experience has led a number of commentators to question this. They argue
that there are strong economic forces that lead to divergence between regions.
Regional policy cannot do much to overcome these forces. This means that
regional spending is simply a transfer of income from rich to the poor - with
little effect on productivity gap in poor regions. Indeed, this may led to lower
overall prosperity if it drains resources from those wealthy innovative regions
that are the main engines of economic growth. If this is the case we face a
trade off between equality and growth”, (Maystadt, 2000, p.4).

This paper investigates when the trade-off arises within a static context,
using a new model which is able to represent different levels of economies



of agglomeration and multi-regional countries. The purpose of the analysis
is to assess the effects of regional productivity differentials on the optimal
choices of policy makers.

Most economic literature still regards regional policy in terms of infras-
tructural policy, or even more specifically, in terms of mere transport infras-
tructure, which used to constitute the bulk of many interventions until the
early 90s. However, this type of intervention already had a large number of
exceptions, for example the policies inspired by the Perroux’s Growth Poles
theory (Darwent, 1969). The focus on infrastructure is mainly due to the
difficulty of modelling complex territorial aspects, especially the relational
ones, but, in some cases, one could also conjecture a simplified understand-
ing of regional policies. Most economists, however, are now aware of the
large amount of work that remains to be done in that direction, for example
Baldwin et al. (2003).

Different from most of the literature, regional policy is here modelled
innovatively: the model represents in fact territorial policy affecting en-
trepreneurship, in particular allowing the nation state to act on the set-up
costs of firms.

The paper is organized as follows: Section 2 introduces the desired prop-
erties of regional policies, with a simple taxonomy that allows to compare
them; Section 3 surveys the recent relevant contributions - it has to be stated
in advance that most of these contributions involve agglomeration, whereas,
for the purposes of this paper, only agglomeration economies are needed
and modelled; Section 4 introduces a two-country, four-region model able
to analyse the issue, especially what happens to equity and efficiency if the
regions are different from each other. Section 5 uses the model in order to
investigate equity and efficiency according to the theoretical framework of
Section 2 and mentions two empirical cases that bear strong similarities to
the predictions of the model. Section 6 concludes the study.

2 Desired properties of regional policies

With the introduction of models with imperfect competition (Dixit and
Stiglitz, 1977) and consequent agglomeration (Krugman, 1991a,b, Ottaviano
and Puga, 1998, Fujita et al., 1999, Neary, 2001, Fujita and Thisse, 2002)
questioned first was the linearity of the relationship between transport costs
and regional development, then, partly as a consequence, the linearity of
regional development, since increased attention has been devoted to issues
such as history, the lock-in and expectations (Ottaviano, 1999, 2001, Bald-
win, 2001). It is interesting to remember that, in models with multiple
equilibria, a force that pulls the economy out of an unstable equilibrium
cannot normally be counterbalanced by a successive and opposite force of
the same size; this is because of cumulative effects that move the system
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towards the stable equilibrium (or one of the stable equilibria when more
than one exists).

We can represent the possible equilibria of multi-regional models of lo-
cation/agglomeration in a four-quadrants graph (Table 1). We will have on
the vertical axis growth or income (depending if the model is dynamic or
static), measured for the whole country; the horizontal axis represents the
extent of regional disparities. Both axes should actually be depicted on a
continuous scale, but in the discreet form the meaning and implications are
more evident.

When decreasing returns are present, like in exogenous growth models (Solow,
1956) or in traditional location models, the maximum income is achieved in
a dispersed equilibrium, the same one that we indicated in quadrant I as
“best situation”, since it is optimal from a Paretian point of view.

When increasing returns are present, on the contrary, a number of models,
especially of the New Economic Geography (NEG, the most relevant for our
purposes of those will be mentioned in the next section) have outlined that
the equilibrium is more likely to be one with high income/growth and high
agglomeration at the same time, even if for some values of the parameters
it is generally possible to have situations of high income/growth and low
agglomeration, or (and this is the worst case) situations in which regional
disparities are high despite of a low income/growth. For example, Otta-
viano and Thisse (2002) have identified a case of market failure in which,
for intermediate transport costs, the market outcome is agglomeration, even
if a dispersed allocation would be desirable on both equity and efficiency
grounds.

The theoretical developments of the last 15 years, therefore, have some-
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what reversed the pattern of the most reasonable theoretical relationships
between growth and agglomeration, from one which saw quadrants I and
IIT as the most likely to occur to a pattern in which the relationship is not
linear, and it is also likely to find the economy in the quadrants IT and I'V.
It must be noticed that the quadrants IT and I'V are not comparable from a
Paretian point of view, and this poses another problem to the policy maker,
who, even when having the instruments allowing her to chose one of the two
stable equilibria, may be facing a trade-off between two desirable objectives.

The next step is therefore to build a 3 by 3 matrix in which to classify
regional policies (Table 2) according to their effects on regional disparities
and on the efficiency of the aggregate economic system, both considered,
ceteris paribus, as desirable objectives.

Although nine situations are theoretically possible, only five of them are
indeed logical choices for the policy maker. In fact, policies which have no
effect are not worthwhile, especially if costly, and only a malevolent planner
could choose to apply policies whose effects can be classified in quadrants
IV, V and I. Unfortunately, even if not designed with that purpose, it
is possible that, once implemented, some policies indeed have detrimental
effects, but this has to be considered an unintentional effect and will not be
discussed further.

The regional policies which can be reasonably implemented by a benev-
olent planner are those of quadrants I, IT, ITI, VII and VIII. There may in
fact be policies targeting the efficiency of the aggregate system, for example
when congestion dis-economies are present, and policies targeting equity in



space, either because this is considered a viable way to reduce the differ-
ences of income across the population, or because in this way it is possible
to foster “cohesion” within a state or a supra-national body as the EU.

The two objectives may be disjointed (policies belonging to quadrants II
and VIII) or can be targeted simultaneously by just one policy (quadrant
I). The latter is the case of the EU Cohesion Policy, which tries to be a
means to increase the cohesion of the Union by reducing regional disparities
and allowing more balanced and also higher growth, as stated in the 3rd
Cohesion Report:

“Strengthening regional competitiveness through well-targeted investment through-
out the Union and providing economic opportunities which help people fulfil
their capabilities will thus underpin the growth potential of the EU economy

as a whole to the common benefit of all. By securing a more balanced spread

of economic activity across the Union, regional policy helps to reduce the
pressures of over-concentration, congestion and bottlenecks” (Commission,
2004, p. xxvi-xxvii).

Whether in the past the EU regional policy has been able to achieve these

two objectives is still matter of an intense debate which goes far beyond the
scope of this paper.

This classification is compatible with what is found in textbooks (Van-
hove, 1999): if, for example, efficiency is the objective pursued by na-
tional/industrial policies and the decrease of regional disparities is the ob-
jectives of regional policies, policies falling in the quadrant I can be seen as
“perfect compatibility”. In quadrants IT and VIII are policies of “neutral
compatibility” and in of quadrants III and VII those of “incompatibility”.

As is obvious, the policies of quadrant I are the most loved by politicians;
unfortunately, not all policies, suggested or implemented, belong to this
quadrant, but in some cases it may be found convenient to market such
policies as “quadrant-1”.

The presence of some sort of strong positive externalities is commonly

considered in the literature the cause for the existence of a trade off between
growth and spatial dispersion which would force regional policies to fall into
quadrants IIT and VII; this is the case of the improvement of transport
infrastructure between regions in the Core-Periphery (Fujita et al., 1999,
Krugman, 1991a) model: the likely result is in fact increased agglomeration,
which makes the inhabitants of the core region richer to the detriment of
those of the other region.
Policies of types III and VII, despite of the fact that they are not com-
parable from a Paretian point of view, can in any case be implemented by
a benevolent policy maker, but they need a political decision on which ob-
jective is more important and, consequently, also need a stronger political
consensus.

If the policy aimed at the improvement of efficiency (Markusenn, 1996)
targets some high-tech sectors, as it is currently often the case, there is larger



scope for the incompatibility of the objectives, due to the fact that these sec-
tors spontaneously tend to concentrate in the most advanced regions where
external economies are higher. On the contrary, if some congestion disec-
onomies are present (Vanhove, 1999), the decrease of spatial concentration
and the improvement of national efficiency can come together.

In the literature, often cited as a reason for the compatibility of objec-
tives, is the inflationary consequences of agglomeration, so that countries
with lower concentration of economic activities will tend to have a lower
Phillips curve (Higgins, 1988). Today, since inflation is no longer perceived
as a paramount problem, this aspect is often neglected. This neglect also
appears because most models, in order to remain simple and analytically
solvable, tend to leave out monetary issues.

Empirically, for example, Davies and Hallet (2002) find some evidence
of a trade-off between national growth and regional dispersion in the cases
of Spain and Ireland; on the contrary, in non-Cohesion countries, they find
evidence of a spread effect for which the reduction of regional disparities
has induced a positive effect on growth. The literature on trade, moreover,
usually finds empirically that, with trade becoming freer, there is larger
growth but divergence between countries.

Unfortunately, the political decision-makers are not always aware of the

possible drawbacks of the policies they are going to implement. This problem
is made even more evident by the fact that the same policy can have very
different results if applied to different contexts, and too often the theory
upon which these policies rest is too simplified to distinguish among these
different contexts.
Indeed, one of the criticisms of Martin (1998b) regarding the New Economic
Geography theories resides in the fact that space is overly simplified and
lacks of realism, so that, with no insights about the specificity of territory,
it is nearly impossible to produce policy prescriptions. Although there have
been some advancements in this aspect, much more is still needed. Also
most authors of the NEG agree, and are consequently trying to extend
their models with the purpose of taking into account a deeper description
of spatial aspects (Ottaviano and Thisse, 2003).

3 Regional policy in growth, agglomeration and
public finance models

The spatial impossibility theorem (Starrett, 1978) affirms that when trans-
port is costly and space is homogenous, then no equilibrium exists which
involves the movement of goods. For this reason (Thisse, 2000) when ag-
glomeration exists, it is due to one or more of the following items: heteroge-
nous space; market externalities - either in production or in consumption;



some kinds of non-competitive markets'. The market outcome will be op-
timal in the first case, but some interventions will be justified in the other
two. In particular Thisse (2000), using the model of Ottaviano et al. (2002)
shows that for high transport costs the equilibrium is a dispersed pattern
and this pattern is efficient; the same happens for low transport costs, when
the equilibrium and more efficient pattern involves agglomeration. On the
contrary, when transport costs take intermediate values, there is more ag-
glomeration than efficient and, hence, some room for regional policy which
could increase both equity and efficiency.

The introduction of space, however, can also be used in order to achieve
perfect competition in models with increasing returns, as recently shown by
Berliant and ben Raa (2004). This is further proof that adding the spatial
dimension to economic models leads to important complications and, even
more importantly, to results that are highly dependent on the hypotheses.

Martin and Rogers (1995) have developed a model of location with pub-
lic infrastructures which is capable of leading to two important conclusions.
First, there is some circular causation between the provision of infrastruc-
ture and agglomeration; in fact, a country where there is more production
generates more output - and consequently tax revenue - ensuring the mo-
mentum to advance that country’s infrastructure more than that of a lagging
country. This can be also applied to regions where there is some sort of fiscal
federalism, or where the nation state allocates its resources by also taking
into account the revenue that it gets from the various regions. The second
conclusion arising from the Martin and Rogers model is that there is a big
difference in results between infrastructures that facilitate domestic trade
and those that facilitate the international one. The former leads to an in-
crease in efficiency and production within the domestic area; the latter in
most cases leads to larger aggregate economic production but also to greater
agglomeration, to the detriment of the less advantaged country/region. As
in generally all the New Economic Geography models, the space scale is
not actually specified, and therefore the model can be used either between
nations at the European level or between regions at a country level.

Philippe Martin (1998a, 1999b,a, 2000), following his work of 1995, is the
author that has most explicitly addressed the issue of the relationship be-
tween equity and efficiency in regional policy. The first of these contributions
Martin (1998a) questioned the linearity of the relationship between growth
and localisation, and using the model of Martin and Ottaviano (1996, 1999),
he evidenced the possibility that higher agglomeration and higher growth
coincide (quadrant IT of Table 1).

"Hurst et al. (2000) identify three main groups of possible market failures: the existence
of substantial technological externalities; the presence of pecuniary externalities, which
could lead to excessive agglomeration; the presence of a minimum threshold, so that
either new businesses need a minimun scale or a lack of adequate information on market
and production conditions may prevent new activities from implanting in a new area.



In the second article Martin (1999b), using a model with both growth and
agglomeration, achieved the conclusion that there exists a trade-off between
growth and an even spatial distribution of economic activities. He showed
that the effects of an increment of infrastructure that ease the commerce
of goods within a poor region are: a lower concentration of industries, a
lower growth rate and, un-intuitively, an increase in the income gap between
the regions. On the contrary, he showed that infrastructure that decreases
transport costs between regions increases agglomeration, increases growth
and decreases nominal income disparities, but with an ambiguous effect on
real disparities since the impact on the price index of the regions is complex.
The policies that increase the rate of innovation, finally, have a win-win ef-
fect, since they both increase the growth rate and reduce regional disparities,
belonging therefore to quadrant I of Table 2.

In the third article Martin (1999a), using the theoretical conclusions of the
previous paper, shows that, in the light of the trade off between growth
and spatial equality, the EU will need to re-define its policy objectives, in
particular that market failures have both to be identified and to become the
fundamental target of policies. The paper also supports policies that try to
make communication and the transfer of innovation across space easier; the
author also supports policies that increase the mobility of workers in order
to decrease regional income disparities. This conclusion is shared by Puga
(2002) and Hurst et al. (2000), even if other authors have evidenced that
the effects of workers’ mobility are not necessarily straightforward (Leach,
1996).

The conclusions about regional policy achieved in the New Economic Ge-
ography literature have been efficiently synthesized in the book ”Economic
Geography and Public Policy” by Baldwin et al. (2003), mainly using an
extended version of the “localised spillovers” model developed by Martin
(1998a, 1999b). The book models as intra-regional and inter-regional trade
costs many features including, among others, infrastructure; in this way the
authors are able to discuss the effects of a number of regional policies.

The first policy experiment is a continuous transfer of income from the north
to the south? which lowers income inequality and spatial concentration, but
also lowers the growth rate of the whole country (quadrant VII of Table 2).
As already evidenced by the original article (Martin, 1999b), an infrastruc-
ture that facilitates intra-regional trade in the south lowers agglomeration,
lowers aggregate growth and increases nominal income inequality both be-
tween regions and between workers and capital owners. Infrastructure that
decreases inter-regional transport costs increases growth and spatial con-
centration, and decreases nominal income inequalities again both between

2Also in this case, as in nearly all two-regional models, the North is used to indicate
the advanced (agglomeration) region and the South the lagging one, as it is used in the
literature about asymmetric models of trade and growth (Chui et al., 2002).
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regions and between workers and capital owners. Policies that facilitate
technology spillovers across regional boundaries increase growth in the whole
economy, decrease spatial concentration and decrease nominal inequalities
between regions, and between workers and capital owners (quadrant I of
Table 2).

In the context of a three-regional country they also obtain the interesting
result that, if the central region is the poorest, decreasing transport costs
lead to a re-location of economic activities towards the central region pro-
vided that its share of expenditure is sufficiently high.

Baldwin et al. (2003) then introduce congestion costs and show how, in
this case, lower transport costs between regions may put the economy in an
equilibrium with low growth, high spatial concentration and high regional
income inequality, the worst case of Table 1 (quadrant ITI).

Finally, their analysis is extended to show how infrastructure improvements
have non-linear effects: in particular, an improvement of infrastructure
within the poorer region may have no effect at all until a certain threshold
is reached and, then, convergence suddenly occurs between the two regions.

Lanaspa and Sanz (2004) further extend the model of Martin and Rogers
(1995) in order to consider that infrastructure can have differential effects on
imports and exports. They chose to classify a large number of infrastructure
(and, hence, of policy interventions) into four types, depending on wether
they are domestic or international and if they affect import or export costs.
The results they get with the model show that the most effective policy for a
region interested in attracting more industry is to improve its domestic and
international export infrastructure, whilst the investment in transport or
international import infrastructure does not have a clear effect. Concerning
the welfare of regions, attracting industries always increases regional welfare,
even if it proves to be to the detriment of the other region. Their analysis,
in fact, does not focus on general welfare implications.

In a previous contributions, the same authors (Lanaspa et al., 2001)
extended the core-periphery model (Krugman, 1991b) to include the public
sector, with the result that regions with a lower tax burden or with a more
efficient public sector are generally more attractive to firms’ location. The
other effect they observe is that the influence of transport costs becomes
dependent on the size of the public sector, so that the relationship between
these costs and agglomeration is no longer monotonous as it was in the
original C-P model.

An valuable development regards the analysis of regional policy in mod-
els which explicitly introduce non-traded goods in the economy. Behrens
(2004), using and extension of the model by Ottaviano et al. (2002) shows
that more complex spatial structures can emerge, in particular that par-
tial agglomeration is possible. Other interesting aspects to investigate are
the scope and effects of regional policy in models which introduce taste
heterogeneities in the line of probabilistic migration theories, like the one
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of Murata (2003), or in models that introduce asymmetries in the regions,
such as Lanaspa and Sanz (1999) who use different agricultural populations
in the C-P model as a proxy of heterogeneous quality of land, or in models
in which congestion is possible (Lanaspa and Sanz, 2001).

Ottaviano (2003) lists the general policy implications of New Economic
Geography models: first all policies (tax, competition, trade, etc.) usually
have spatial effects, and these effects should be taken into account. Second,
the impact of regional policies is highly dependent on the extent of trade
integration, in general the effect is more important when barriers are lower
and goods and capital are more footloose. Third, threshold effects exist,
since policies can have no effect until a threshold is reached and, then, the
effect is catastrophic. On the other hand, due to the existence of lock-in,
temporary policies can have permanent effects due to locational hysteresis
and self-reinforcing mechanisms. Finally, policies can be very effective when
they act as a selection mechanism able to lead the economic system towards
the desirable equilibrium, if the starting point is not a stable equilibrium.

An important theme in regional integration and policy, which is increas-
ingly integrated into agglomeration models, is fiscal competition (see the
work of Wildasin (2003) for a recent and encompassing model): regions can
compete by decreasing taxes in order to attract firms and, in this way, in-
crease their welfare at the other region’s expenses; unfortunately this may
lead to a “race to the bottom”, and regional authorities end up by decreas-
ing taxes or giving subsidies to firms at a level which is no longer justifiable
in economic terms: this is known as Tiebout mechanism. One way of com-
ing out of this has been identified. If firms are different enough (Justman
et al., 2001) in the regional differentiation of the quality of infrastructure,
each region would provide and be paid for a certain quality of infrastruc-
ture, which a group of firms would then chose as its better compromise and
which would consequently lead to a choice of location. Another factor low-
ering fiscal competition (Bjorvatan and Schjelderup, 2002) is the presence
of international spillovers of locally provided public goods, which are unfor-
tunately not able to induce the first best outcome because of the problem
of free riding among regions. Moreover, they show that congestion can lead
to an under-provision of public goods.

Finally, Ludema and Wooton (2000) show that, contrary to the most com-
monly held belief, regional integration can decrease the intensity of tax com-
petition, restoring rather than eroding fiscal autonomy; this happens, in
economic geography models, especially when agglomeration forces are high.

In a recent paper, Dupont and Martin (2003) study the effects of a
number of subsidies to mobile firms as a form of regional policy, and come
to an unpleasant conclusion: since it is the core who owns more capital,
such subsidies, even if financed at the national level and introduced in the
poorer regions, may increase inequality and will ultimately fall in quadrants
III, IV or V of Table 2.
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In conclusion, it can observed that the problem of equity and efficiency,
apart from a few articles, is no longer at the center of the theoretical in-
vestigation, despite the fact that the explicit introduction of agglomeration
into models has given rise to a number of models that are able to call into
question the simpler older, albeit simpler, conclusions.

Above all, very little attention has been paid to what happens when
regions are different from one another. For this reason, the following section
introduces a simple model in which the regions of a country are allowed to
be structurally different. This model involves economies of agglomeration,
even if dynamic agglomeration (i.e. the one depending on the re-location
of economic agents) is not modelled to keep the model parsimonious and
solvable.

4 Regional policy in a two countries four regions
model

In Section 2, a framework has been developed to classify the effects of re-
gional policies on the two axes of equity and efficiency (Table 2). These
effects may depend on a number of factors, including the strength of agglom-
eration economies, the dynamic or static framework and the characteristics
of the regions of which a country is composed. In particular, the previous
section has shown that the presence of different regions is a factor where
there has been little investigation.

Following these arguments, in order to analyze the relationship between
regional characteristics, strength of agglomeration economies, and equity
and efficiency effects of regional policies, this section introduces a model
where these elements are combined in a simple, although not analytically
solvable, manner.

This model does not use agglomeration and assumes that some struc-
tural differences among regions may exogenously exist; in this sense, if the
possibility of structural rearrangement is implied in the long-run, this is a
short-run model. The question that it is designed to answer is in fact: is
there any trade-off between the aims of interregional equity and of economic
efficiency, in particular when a country is composed of different regions?

In order to address the question, an economy consisting of two countries
and four regions (two regions per country) is modelled. The model adopts
the Dixit and Stiglitz (1977) monopolistic competition framework in which
each firm produces one variety of goods. Goods are freely traded across
regions and countries.

For simplicity, it is also assumed that only one factor of production exists,
namely labour, and that, since this is a short-run model, labour is immobile
across regions.

We also explicitly assume that agglomeration economies are present in
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the production of goods, so that each firm’s production is positively affected
by the presence of other firms in the same region. These positive externalities
are the direct effect of agglomeration economies and will be counterbalanced
by rising wages in regions with more firms, in addition to some degree of
rivalry in the use of a publicly provided production factor.

Agglomeration economies, at their simplest, allow firms to be more pro-
ductive in a region in which more firms are present. This may be modelled
on the supply side, for example by making more productive the firms of
regions where more firms are present, but for our purposes, it is equivalent
and easier to model agglomeration economies on the demand side. We will
therefore assume that the cost function of the firm is not affected by the
presence of other firms in the same region, but rather it is the quality of the
product which depends on the number of firms present in the region.

For this reason agglomeration economies are modelled with a modified
CES utility function where the quantity of each good consumed coming from
region i (z;) is replaced by N;7z;, where Nj is the number of firms in region
i and « is the extent of agglomeration economies, < 1 in order to assume
that the increase of productivity is less than proportional to the number of
firms present in the region; this mechanism is similar to the quality ladders
used in the growth literature (Grossman and Helpman, 1991).

In absence of transport costs, the utility function of any consumer living
in any of the four regions is therefore:

Ny o Na o1 N3 o N3 o Py
U= (/ (N w1) = +/ (NoTwg) o +/ (N3Yx3) o +/ (N47x4)°> (1)
0 0 0 0

with o > 1

In order to analyze the effects of regional policy in terms of equity and
efficiency, we introduce the possibility for the national government to freely
allocate among its two regions (i = 1,2) a publicly provided production
factor PU B;.

The publicly provided production factor is assumed to decrease the re-
quirement of investment of the firms of the region, i.e. their total set-up
costs, in the same measure for all firms: PU B; is therefore non excludable
within each region. We do not assume, however, that PU B; is a public good,
since some degree of rivalry (§) in the use of it is explicitly introduced. The
public production factor works similarly to public business assistance ser-
vices, which provide all the firms of the region with services that decrease
their total set-up costs, but the higher the number of firms that use these ser-
vices, the lower the assistance the public officials can give to each firm. The
regional policy represented in this model therefore affects entrepreneurship.
In particular, for different values of rivalry in the use of PUB;, different
types of policies can be represented.

14



Because the standard monopolistic competition framework is symmetric,
all firms within a region will take identical advantage of the publicly provided
production factor, so that the cost function of any firm operating in region
1 will be the following:

i

where § is the parameter which represents the degree of rivalry in the use of
the public production factor: it ranges from 0 to 1, and the closer it is to 0
the more PU B; is closer to a public good (i.e. non-rival and non-excludable)
within region i. When ¢ = 1, rivalry is total and the part of PU B; used by
a firm can not be used by any other firm; in this limit case PUB; is more
like a fixed subsidy to firms and PUB;/N; is just the quota of this subsidy
going to each firm. The quantity F; therefore represents therefore the fixed
set-up cost of the firms, and the quantity (F; — %) their total set-up cost.

By solving the utility maximization it is pozssible to derive the price
conditions for the demand equilibrium, which are, if we use the price of the

good of region 4 as numeraire:

pa=1 - 1

()7 (2)"

= ()7 (&) .
o—1 1

- ()

Equation 3 can also be rearranged to obtain the demand of goods of one
region with respect to those of another region once given the prices:

. A\ V(o= N\
T _ (Ni 5 (4)
Zj Nj Pi

Notice that the prices are affected by the quality of goods, represented by
the number of varieties produced in each region.

4.1 Simplified model

Let’s now study the supply side and firm behavior, starting with the limit
case 0 = 1 (complete rivalry) because it offers the possibility to obtain
analytical solutions. Remembering that the behavior of all firms in each
region is symmetric, the cost equation is now given by:

PU B;

Clx;) = (FZ - )wi + ajw;z; (5)
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Each firm maximizes its profit by setting its price , once the demand
function is known (Eq. 4). It can be shown that the market behavior of
firms is not affected by the extent of agglomeration economies and is such
that each firm’s price is a mark-up on flexible costs depending on the demand
elasticity, as in the usual Dixit and Stiglitz (1977) framework:

g

Pi = ——0iW; (6)

Since there is free entry of firms, the dimension of the representative

firm is determined once determined which quantity produced and sold by
the firms is sufficient to cover the fixed costs, i.e. when:

PUB;
(pi — aw;)w; = (Fz U > wj

N ™

The dimension of a firm is therefore dependent on the quantity of public
endowment and on the number of firms in the region:

PUB;\ 0 —1
i = i —
T ( N > o (8)

Since there is no mobility of labour, the number of firms is finally de-

termined by the quantity of labour demanded by each representative firm
(Lp;) and the quantity of available labour (L;):

L; L;
N- P frnd
! Lp; oF; — UPUZB’
i P
from which: N; = Li+ oPUB: (9)
O'Fi
Consequently:
F; L;
X = Y6-1)—— 2+ 10
! ai(a )LZ‘—FUPUBZ' ( )

Using equations 4, 7, 8 and 9 it is possible to obtain endogenously the
ratio between the wages of one region and those of another, depending on
the exogenous structural parameters of the regions:

_1 1—o —v(e—1)—1 y(e—1)+1
wi ([ Li\ 7 (fa;\ 7 [F g L; + o PUB; v ()
w; N Lj Qj .Fj Lj +0'PUBj
This equation shows that the wage paid to the residents of a region

increases with the amount of public factor allocated to that region, and
decreases with the fixed and flexible cost requirements (F; and a;), i.e. the
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wage increases with the economic strength of the region, which is assumed to
be an exogenous characteristic upon which the government has no possibility
to intervene. Regional policy, in this model, doesn’t have structural effects.

The effects of the size of the region (L;) is not straightforward. In fact,
there exists a mass effect, due to the assumed agglomeration economies, and
a congestion effect, due to the rivalry in the use of the publicly provided
factor. We can study which effects prevails by computing the first order
derivative:

i l-o —v(e—=1)—-1 (c—1)+1
0%, o (W SR\ e 1 s
8LZ o a; Fj Lj'f—O'PUBj
_1
L.° Y(o=1)+1

“L(Li+0oPUB;)" + [-L;'+ (y(c —1)+1)(L; + cPUB;) '] #(12)

)

The sign of the whole expression depends on the sign of
[—L;l + (y(o — 1) + 1) (L; + cPUB;) '], therefore the effect of size on wages
is positive if L; > W%IPUBi and negative otherwise.

It is now therefore clear that the congestion effect only prevails for very
high endowments of PUB.

Now we can study the effects of different regional allocations of publicly
provided production factor on the national aggregate GDP.

Since labour is the only factor and all revenues of firms are paid in wages
until 0 profits are reached, then:

GDP, = L;w; (13)

For a simpler notation, let us define a § which is the quota of public
production factor allocated by the nation state to the first of the two regions
belonging to the same country (i and j):

PUB; = fPUB PUB; =(1-p3)PUB

The income of both domestic regions, calculated in terms of the nu-
meraire (and foreign) region also depend on the structural parameters of
the latter. If we indicate with A this constant part of the expression, the
incomes of regions ¢ and j are:

o=1 1l-o —y(o=1)—1 y(o—1)+1
GDP;=AL;° a;° F, ° (Li + oBPUB)™ = (14)
g=1 lzo =y(e=1)—1 y(oe—=1)+1
GDP]' = ALj v a; v Fj v (Lj + 0(1 — ,B)PUB) o (15)
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The national income is simply the sum of the two previous equations:
GDP = GDP; + GDP; (16)

Let us study the effects of a movement of public endowment between one
region and the other by computing the derivative of income with respect to
[ and defining it with R:

Dp g=1 l-o =—y(e=1=—1 - -
a%ﬂ = APUB(/(o =)+ 1)L;7 a;° F, 7 ((Li+0BPUB)" =~ +
o—1 —y(c—1)—1
L% a5 et)1s
= LT (L +o(1= B)PUB) ") = RT)

The effects of a modification of the allocation of public endowment de-
pends therefore on all regional production and size parameters (L;, L;, a;, aj, F;, Fj),
on also on the starting # and on the amount of public endowment available
(PUB).

Equation 17 can also be used to find the optimum allocation, in terms
of national efficiency, of public endowment between the 2 domestic regions

(6%):

1 —y(e—1)—1 1 —y(e—1)—1
L LivTe 5 B G-ne-1 _ Lj3=1aj 125 F; -1
ﬁ* _ J L a; F; 7’ + L; a; F;
- 1 1 g (—“/(0>—(1)—§ L. =L a1 (—w(ff)(l) §
J lijlfij'yflo'fl walijlfijwla'l
oPUB(1+ 727 377 3 ) I+ ETE
(18)
Next, it is possible to compute the derivatives of §* with respect to the
1 1 —v(e—1)—1
parameters of the model, and define STR = ] 714 1 B G0ED i order

a;
to improve the readability of the results. S TR can be mterpreted as a value

that defines the structural advantage of region ¢ with respect to region j
since it increases with L;, a;, F; and decreases with L;, a;, F;.

85* - Li - LjSTR - 'yLi 4 (LjSTR - LZ)STR
OL;  oPUB(1+STR)(y—1)L; oPUB(1+ STR)2(y—1)L;
STR STR?
- + (19)

(y—1DLi(1+STR) = (1+STR)2(y— 1)L

B vSTR B (L;STR — L;)STR
OL;  oPUB(1+STR)(y—1) oPUB(1+ STR)*(y—1)L;
STR STR?
+ (20)

(y—1)Lj(1+STR) (1+STR)2(y— 1)L,
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o3 L; — L;STR

OPUB ~ oPUB(1 + STR) (21)
opr LjSTR (L;STR — L;)STR
da; (1 —9)a;oPUB(1+ STR) oPUB(1+ STR)2(1 —7)a;
2
STR STR (22)

0=+ STR) T U+ STRP( =74

o L;STR . (L,STR—L)STR
da;  (1—7)ajocPUB(1+ STR) oPUB(1+ STR)%(1 —v)a,
STR STR?
+ — (23)

(1—=7)aj(1+STR) (1+ STR)*(1—7)a;

g L;STR(—~(o —1) — 1) (L;STR — L;)STR(—y(o — 1) — 1)
OF;  (y—1)(c — 1)F,oPUB(1 + STR) + oPUB(1+ STR)%(y — 1)(0 — 1)F; +
_ STR(—y(c —1)—1) N STR?*(—y(c — 1) — 1) (24)
(v=1)(c —1)F;(1+STR) ' (1+STR)?(y—1)(c — 1)F;
g L;STR(—~(0c —1) — 1) (LjSTR — L;)STR(—~(0c — 1) — 1)
0F, (7 —1)(o — 1)Fj0PUB(1+ STR) oPUB(1+ STR?(7 — (o - DF;
STR(—vy(o —1) —1) STR*(—vy(o — 1) —1)

(=)o~ VE(1+5TR) 1+ STRP(y Do~ DEF, )
The analysis of the derivatives in this simplified model shows therefore
that the behavior of the model is complex and depends, in addition to the
market and demand parameters, on the parameters of the regions, i.e. on
their specific structure.
The next section will analyze the model without the simplifying assump-
tion on ¢ in order to obtain more general results with which to confront the
starting theoretical framework.

4.2 General model

This section works out the more general case in which there is some degree
of rivalry in PUB; (6 < 1). The demand side of the model is unaffected,
the supply side, instead, changes as implied by Equation. 2 instead of Equa-
tion. 5.

The profit maximization leads again to a firm price set-up equation which
is a fixed mark up on variable costs, depending on the elasticity of demand,
exactly as in Equation. 6.
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The dimension of firms, however, changes and becomes:

The labour demand of each firm, together with the fixed labour endow-
ment of the region (L;), gives the number of firms present in each region.
Since:

L; L;

ST ~___PUB;
Lp, oF —o N3

N; =

(27)

the number of firms is determined by the solution to the following equa-
tion:

0F;N; —oPUB;N} % — L, =0 (28)

This equation does not have an analytical solution for any § but the
solution can be numerically computed case by case and indicated with a
placeholder:

Ni = RootO f <0’FZNZ — O'PUBi]\/*Z-l_(S —L; = O) (29)

The demand side of the model is still represented by equations 3 and 4,
in which we can now substitute the values obtained by the supply side in
order to get the wage ratio between two regions:

1
. —yle—1—1 L PUB; \ ° 1—o
o , ~
ws - Nz ! Nié ﬂ 7 (30)

W - 7. PUB; a;

i\ L — UL j
N
J

Since the GDP of the two region country is still L;w; + Ljw;, once
represented with A all that which belongs to the foreign numeraire region,
the GDP of the country becomes:

i )

. 2(e=1) PUB 7 1o . Ae=1) 1— B8\PUB
GDP=A|L;N; ° (LZ—IB ) a.’ —|-Lij o <Lj_(ﬁ)
N;j

The relationship between country GDP, regional GDPs and 3 can now be
studied numerically, for any value of the parameters. Obviously this general
framework encompasses the limit case of Section 4.1. From now on, the
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analysis will concentrate on a national (supra-regional) perspective. For this
reason, what happens in the foreign country will be left out of the analysis,
in particular with the assumption that, when the two domestic regions are
identical, the two foreign regions are also identical to the domestic ones,
and, when the domestic ones are different, the two foreign regions are both
equal to the average of the domestic regions.

5 Equity, efficiency and regional policy

The relationship between economic efficiency and regional policy (vertical
axis of Table 2) can be analyzed in the model by studying aggregate GDP
as a function of .

In the simplified case, although the most efficient 5 (hereafter 5*) could
be any value between 0 and 1 depending on the structural differences of the
regions, the curvature of the graph were always concave. This was because
the rivalry in the use of PUB was extreme, so that, with identical regions,
a dispersed regional policy was always the best choice (Figure 3 on top).

In the general case in which the degree of rivalry is not extreme, the cur-

vature of the graph depends on the strength of the agglomeration economies.
In particular, if these are strong enough (v > ¢, with 4v® depending on §
and o) the previous result is reversed, and the most efficient policy choice
with identical regions is to give to one of the two all the publicly provided
production good (Figure 2 on top). As in the previous case, however, the
optimal 8* can be any value between 0 and 1 when the regions are different,
depending on regional structures and sizes.
The curvature of the function is in fact due to two concurrent effects: the
strength of agglomeration economies, represented by =, and the degree of
rivalry in the use of the public production factor, measured by J, and this
for each value of love for variety o.

When agglomeration economies are strong with respect to congestion,
and regions are identical, then the most efficient policy for the government
is to encourage the set-up of the maximum number of firms in just one region
by decreasing the total set-up cost there, even to the detriment of the other
region’s costs. When regions are identical but agglomeration economies are
low, on the contrary, the most efficient policy is to implement a balanced
policy between the regions, even when, as in this case, the only target is
aggregate GDP.

The case with identical regions is not surprising, and we can also repre-
sent the space of the other parameters in which the relationship is concave:
given any value of love for variety (o) and any value of rivalry in the use of
the public production factor (4), it is possible to know how large agglomer-
ation economies have to be in order to have a concave relationship between
8 and aggregate GDP.
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Figure 1: Relationship between ~ and §: in the upper part of the squares
the relationship between ( and total GDP is concave. (7 on the horizontal
axis; graphics for o = 1.5;2.0;4.0).

Figure 1 plots this for different values of ¢: in this figure, the area above the
line is the one in which agglomeration economies are low and rivalry effects
prevail so that the relationship is concave. This area decreases in size when
love for variety () increases®, the opposite happens in the area below the
line.

From now on, a case in which, for identical regions, the relationship be-
tween 3 and national GDP is convex (all points belonging to the area below
the line) will be defined as a case of “strong agglomeration economies”; the
opposite case will be referred to as “weak agglomeration economies”.

When the two regions are different, the results are more complex. For
example, the fact that one region is more productive than the other (i.e. a; is
smaller), normally gives this region an advantage due to the agglomeration
economies assumed in the model: graphically, this is depicted by a shift
of the f* (the # that maximizes GDP, as seen at page 4.1) towards this
region. When agglomeration economies are high, (Figure 2) 5* becomes 0
or 1 depending on which region is stronger. When agglomeration economies
are low (Figure 3), as far as regional productivities become increasingly
different, £* moves from 0.5 towards an unbalanced value, until we reach a
situation in which the maximum efficiency is to give all public support to
the larger region.

A qualitatively similar pattern happens when the two regions are dif-
ferent in their other structural characteristics, for instance the fixed set-up
costs of firms (F;) or their size (L;); we remember that wages are endogenous
in the model.

3Notice that, although the relationship between 8 and GDP may have some flexes,
they don’t normally fall in the relevant interval (8 = [0,1]) apart from cases of for very
low values of v where there is a very tiny and almost negligible interval around the point
in which the function shifts from concave to convex.
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Figure 2: The relationship between § and national GDP in case of strong
agglomeration economies: results with identical regions (top) with slightly
different regions (middle) and with more different regions (bottom).
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In order to interpret the results of the model, we still need to analyze
the equity issue (horizontal axis of Table 2). This is much easier than the
previous analysis, since, in the trivial case of lump-sum transfers available,
equity can be reached for any value of 3 and in this case the national govern-
ment can choose the most efficient allocation of publicly provided production
factor without affecting equity.

When lump sum transfers are not available, an increase of equity can only
be reached by allocating disproportionate quantities of publicly provided
production factor to the disadvantaged region; this will be true until, for
very different regions, all publicly provided production factor will be given
to the disadvantaged region. The equity maximizing allocation of PUB, (¢4
will therefore be defined as follows (and calculated accordingly):

. wi(B) ; : wi(B) _
argming (w2(5) 1) if argming <w2 5 1) C [0,1]
Beq = 0 if argming g;§g§ ~1)<0 (32)
1 if argming % -1)>1

All the elements needed to study the interplay of equity and efficiency
are now available: for different values of the regional parameters we can in
fact plot the §* and (3., and in this way classify the policies depending on
the fact that they increase equity and/or efficiency, according to the scheme
of Table 2.

Figure 4 plots the most efficient allocation of 3 (5*) and the most equitable
allocation (8¢,) when regions differ (from top to bottom) in size (L;), fixed
set-up costs of firms (F;), and labour productivity (a;).

On the lefthand side of Figure 4, the graphs are for the easier case of
strong agglomeration economies: in this case, the most efficient allocation
is, when regions are identical, to give all PUB to one of the two regions
or, when regions are different, to give all to the stronger or larger. In the
absence of transfers, the most equitable situation is to give more to the
weaker region or, when regions are different in size, to give slightly more to
the larger.

On the righthand side, there is the case of weak agglomeration economies.
In this case, as expected, when regions are identical, the most efficient and
the fairest allocations of PUB coincide. However, even in this case of weak
agglomeration economies, if the two regions are different, the most efficient
allocation is to give more to the region which already holds an advantage,
until the differences are strong enough that the most efficient allocation of
PUB is again to give all of the public support available to the advantaged
region.

The most equitable allocation, on the contrary, is to give a disproportionate
quantity of PUB to the weaker region. If regions are different in size, how-
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Figure 4: The relationship between regional exogenous characteristics, 3*
and [, in case of strong agglomeration economies (left) and weak agglom-
eration economies (right): regions differing in size (L;, top), fixed set-up
costs (F;, center) or flexible costs (a;, bottom). On the horizontal axis the
percentage difference between the regions, with a positive value indicating

an advantage.
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ever, it is more equitable to give more to the larger one, since this allows
the alleviation of the effects of rivalry in the use of PUB.

The interplay of the objectives of equity and efficiency, consistent with
the framework of Table 2 and with the results of the model of section 4, can
be summarized by a stylized figure (5) that depicts the main features of the
actual functions. This figure has on the horizontal axis the (exogenously
given) differences between the regions, and on the vertical axis the values of
0.

Depicted on top is the case of strong agglomeration economies. In this

case a national policy maker would face a trade-off between equity and
efficiency in all cases except when the starting situation of the economy
(in terms of 4 and regional structural differences) falls in the shaded area.
For instance, if the differences between the regions are at D,, the most
efficient allocation of PUB is 3 = 1 (all to region ¢ which is stronger,
whereas the most fair allocation is 8 = [Be¢gpq. If the starting § falls in
the interval [0, Begpq), then there is room for policies improving both equity
and efficiency, in the form of an increase of 3. If the starting § is above
BegDa, on the contrary, any policy that modifies the regional allocation of
PUB will face a trade-off between an increase of equity and an increase of
efficiency.
It is interesting to notice that, when the regions become more different, the
fairer allocation of PUB goes towards the weaker region until, for values
of differences above Ds®? or below Dw®? the policy maker always faces a
trade-off.

One could imagine that, when agglomeration economies are instead weaker,

the trade-off between the objectives of equity and efficiency no longer exist.
Actually, as can be seen in the lower part of Figure 5, this is true in this
model only if the regions are identical.
As the regions become different, in fact the space of starting allocations of
PUB for which there is room for policies improving both equity and ef-
ficiency (the shaded area, i.e. the space for which quadrant I policies are
possible) decreases. If differences are small, in fact, the trade-off exists when
the starting [ lies between Beqp, and (7,. As the regions become increas-
ingly different, Bcypq and G5, increasingly move away from each other until
they become 0 and 1 respectively. If the differences are therefore above D7,
there are policies able to combine equity and efficiency only if the starting al-
location of PUB is extremely unbalanced towards the weaker region. When
differences are also above D5?, on the contrary, whatever the starting alloca-
tion, any policy modifying the allocation of PU B will increase equity to the
detriment of efficiency, or else increase efficiency to the detriment of equity,
i.e the result will be a policy that Table 2 would classify as quadrant VII
or quadrant ITI.

This means that, in a static context, the differences between the re-
gions of which a country is composed are fundamental in determining the
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incompatibility of objectives, thereby incentivating a central government to
concentrate the productive expenditure in the advanced region, especially if
some sort of compensating transfers are available.

For this reason, a national government facing structural imbalances among
the regions of the country, especially if short-sighted, could be induced not
to pursue real development policies in the lagging regions, especially if some
compensating mechanisms allowing the equity objective to be achieved dif-
ferently, are available.

This has historically happened in a number of cases; a striking example
is the one of the Italian Mezzogiorno, where, in the years of economic boom
for the country, the South gained much more in terms of ability to consume
than in productive capability. After the “Autunno Caldo” of 1969 (Boltho
et al., 1997) the nominal wages became more similar across the country and,
added to the standing gap in infrastructures and services (Confindustria,
2000) this contributed to the lack of inward investment.

What is remarkable, though, is that the movements of population from
south to north have nearly halted after the mid-70’s, and this is despite
the huge difference in unemployment rates. Attanasio and Padoa Schioppa
(1991) found five separate and additional causes that increase the cost of
moving: the fact that women are now in the labour market in large numbers
makes it more difficult for men to relocate because of the need to find two
jobs instead of one; the differences in the prices of basic facilities, especially
housing; labour laws that make firing and hiring very difficult; the aggregate
unemployment rate that may affect the gains from migration; and, finally,
even the fact that after some years of low migration mobility itself is more
difficult, possibly because of the loosening of ties deemed useful to relocate.
More relevant for the analysis of this paper, in addition to increasing costs,
two other causes for the drop in migration are identified: the decrease in
interregional real wage differentials and the rise in the government transfers
to the south, that allows the so-called “wait unemployment” of young people
who can rely on family support?.

As Lombardini (1992) points out, in Italy, an efficient industrial policy
has never been set up, instead all the policies have been developed in an
assistantial manner, indeed the southern regions have developed only as a
big market for the north’s products. The hoped-for movements of north-
ern entrepreneurs to the south did not occur in the 50’s and 60’s, when
the labour cost in the south still was consistently lower than in the north,
because of the lack of reliability of the public administrations in granting

4Faini et al. (1997), however, criticise this last point and find that higher household
income makes it easier to finance the cost of migration; their favorite explanation is a
combination of demographic factors, high mobility costs and a job searching process that
in Italy is highly inefficient.

29



basic services, infrastructures and even security from crime. Instead, many
skilled southerners have moved northwards together with an unskilled work-
force that contributed with cheap labour to the “Italian Miracle” of these
decades.

Today the GDP of the south is around 54 % of the one of the north’s
but consumption is much more even at the national level, since the southern
value is about at 72% of the northern’s.

This development pattern has always been interpreted negatively by all
commenters, for example Alesina et al. (1999) measured that half of the
public wage bill in the south can be defined as a subsidy, given the size of
public employment and the wage premium for public jobs with respect to
private ones. They also find that this form of subsidy has very negative
effects, since it creates a dependency equilibrium in which private jobs are
not attractive, thereby making it difficult for an entrepreneur to offer wages
competitive with those offered in the public administrations.

Some similarities (but also some differences) exist with East-Germany
case: according to Boltho et al. (1997), after re-unification, former DDR has
experienced a high raise in nominal wages (from 10% to 70% of Western Ger-
many) and transfers, but the outcomes should be different from the Italian
case since wage differentials remain consistent enough for competitiveness,
the investment rate is very high and, very importantly, East Germany has
a tradition of entrepreneurship (it was the most advanced part of the coun-
try before WWII) and prosperity; these attributes are seen to give East
Germans the opportunity to avoid becoming entangled in dependency and
subsidy-seeking behaviours.

Sinn and Westermann (2001) find, in addition to striking similarities
in terms of artificially low wage differential, dependency on transfers and
locational disadvantages, that the level of investment in East Germany is
decreasing, that wages are still higher than productivity and even that “it is
impossible to run a market economy where the minimum income guaranteed
through the welfare system is equal to the average net-of-tax wage income”
(Sinn and Westermann, 2001, p. 23). As a consequence, the process of
convergence between the two Germanys, substantial until 1996, had halted
by 1997. The solutions they propose are decentralised wage bargaining, a
leaner welfare state to avoid the crowding out of the private labour market,
and transfers through infrastructure investment instead of social support.

This paper is too short to include a direct investigation of the Italian,
German or other real-world cases; however, the model of section 4 has shown
theoretically that concentrating productive investment in the most advanced
region can be the most efficient choice in the short run.

Therefore, especially if some sort of compensating mechanisms are avail-
able, a short-sighted policy-maker running a country in which some regions
are more productive than others, would find it convenient to further the
production in the already highly-productive regions in order to produce the
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maximum of resources nationally, and then redistribute income to the lag-
ging regions under the form of consumption subsidies.

6 Conclusions

This paper has addressed the issue of the compatibility of the two possibly
separated objectives of national economic efficiency and interregional equity
within a framework of regional policy. It has done so with a new two-
country four-region model in which agglomeration economies are explicitly
modelled together with a policy of support to entrepreneurship that can be
differentiated between the regions of a country.

The model is static and describes the short-run situation of many economies,
where factor mobility is low and structural differences cannot be adjusted
rapidly. The model proves to be very easy to use to study what may be
the trade-offs between equity and efficiency if the country is composed of
different regions.

If the regions composing a country are identical, the model behaves as
the bulk of the literature predicts: for strong agglomeration economies, the
most efficient policy is to support entrepreneurship in just one region, when
agglomeration economies are lower it is efficient to divide the public produc-
tive support equally among the two regions. If transfers of income are not
available, the most equitable policy is always to give the same to both.

When the regions are differently productive, though, the most intuitive
and diffused result is controverted. Equity is still achieved with more support
to the less advanced region. Efficiency, on the contrary, is achieved differ-
ently from the previous case: when agglomeration economies are strong, the
optimal policy is to concentrate all support in the most advanced region, but
also when agglomeration economies are weak, if the regions are different, it
is efficient to give an increased quota of support to the most advanced region
until, as regional differences become sufficiently wide, it becomes efficient to
concentrate all public support in the most productive region, exactly as with
strong agglomeration economies.

This behaviour bears striking similarities to two real world cases, as evi-
denced in the last section of the paper.

The model leaves open the possibility that policies concentrating the
productive support in the already stronger region, with some income com-
pensation for the poorer, could, despite being efficient in the short-run, be
detrimental to long-run growth.

However, a short-sighted policy-maker is not necessarily irrational or malev-
olent: political (e.g. national cohesion) and social (e.g. welfare differentials
or unemployment) factors can play an important role and make it preferable
to sacrifice some future growth for short-run GDP. And in the short-run,
as this paper has shown, when countries are composed of sufficiently differ-

31



ent regions, there always exists a trade-off between interregional equity and
national efficiency, unless transfers are available, in which case the best na-
tional policy is to concentrate the support to entrepreneurship in the most
advanced regions and compensate the lagging ones with income transfers.
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