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improvement in infrastructure in the poor region has the exact reverse effect.
In this sense, the paper highlights a non-trivial political trade-off between
growth and spatial distribution of economic activities. Contrary to transfers and
traditional regional policies, it is shown that a public policy that reduces the
cost of innovation can attain the objectives of higher growth and more even
spatial distribution of incomes and economic activities. From that point of view,
these policies seem preferable to the regional policies that are now
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NON-TECHNICAL SUMMARY

Is there a risk that integration in Europe increases regional income disparities?
Given the budgets allocated to regional policies to counteract this danger the
answer of governments is clearly positive: the budget of regional policies has
increased from ECU 3.7 billion in 1985 to ECU 18.3 billion in 1992 and will
reach ECU 33 billion in 1999. For the period 1994-9, the Community’s budget
for structural policies represents one-third of total Community spending. Their
main focus is to finance public infrastructures, especially transport, in the
poorest regions in Europe. The emphasis on infrastructure is justified in part
on the grounds that disparities in infrastructure in the EU are greater than
disparities in incomes. The official position of the Commission is that regional
policies are ‘intended through investment to strengthen the economic base in
recipient regions’. Regional policies are designed to be distortionary and not
simple transfers, so as to alter the growth and the economic geography of
European regions and the process of convergence in Europe.

Why does the possibility of increased regional inequalities pose a problem to
policy-makers? From an efficiency point of view the answer is not obvious.
Economists actually emphasize the economic gains which are produced by
economic agglomeration, such as localized technological or pecuniary positive
externalities. Immobile agents who must stay in regions in decline will suffer
from regional inequalities, however, so that on equity grounds policies aimed
at diminishing regional inequalities can be defended, especially in Europe
where the labour mobility problem is more acute than in the United States.

The motivation of this paper is that, given the huge sums spent on regional
policies and the political implications, it is important to develop an analytical
framework to think about their economic impact. It is not too much of a
caricature to assert that money spent in the name of regional policies in
Europe is given with the belief that poor regions always benefit from it, so that
regional inequalities are reduced, which therefore must be good for Europe as
a whole.

This paper proposes an admittedly very partial and incomplete way to analyse
some of the effects of regional policies on industrial geography, regional
income disparities and growth. To do this, we use a model of endogenous
growth and endogenous industry location, where infrastructures play a key
role.



The model studies two trading regions (North and South, where North is
assumed initially richer) where labour is immobile, but capital flows and
location choice are free. Because of local positive technology spillovers,
economic geography, described by the equilibrium location of industries, is a
determinant of the common growth rate of innovation in the two regions. In this
model, a more concentrated economic geography is more efficient, in the
sense that it is more conducive to innovation and growth. This geography is
also more unequal, however, as immobile workers of the poorer region suffer
from such regional inequality.

Transaction costs exist both between regions (inter-regional transaction costs)
and inside regions (intra-regional transaction costs) and public infrastructures
influence these transaction costs. As transaction costs affect economic
geography, changes in infrastructures change not only the geography of the
economic activities, but also the growth rate of the whole economy, the
differential in nominal incomes between the two regions and the income gap
between workers and capital owners. The model stresses that, from a
theoretical point of view, there exists a trade-off between aggregate growth
and regional equity in terms of industrial location, so that regional policies that
improve regional equity, for example by improving infrastructures in the poor
region to attract firms, may not generate the most efficient geography (i.e. the
geography most conducive to growth).” By increasing the effective size of the
market in the poor region, policies that improve infrastructures in the poor
region and reduce transaction costs inside the region attract firms because of
increasing returns to scale. By promoting a more dispersed economic
geography, however, they reduce the growth rate and can also have the
seemingly paradoxical result of inducing a more unequal distribution of
incomes.

It is shown that infrastructure policies that help reduce transaction costs
between the poor and the rich regions tend to induce relocation of industries to
the rich region and therefore a more uneven spatial distribution of economic
activities. Such a policy fosters innovation, the creation of new firms and
therefore increases competition, however. This reduces the gap in incomes
both between regions and between workers and capital owners inside each
region through the reduction of monopolistic profits. Transfers to the poor
region decrease both the inequity in industrial location (they induce relocation
of firms to the South) and the income gap, but they reduce the overall growth
rate.

The paper also shows that public policies that lead to a reduction in the cost of
innovation, and more generally that reduce impediments to growth, can lead to



higher growth, lower monopolistic profits for capital owners and a more even
spatial distribution of incomes and economic activities. From that point of view,
these policies, even though not regional in nature, seem preferable to the
regional policies that are now implemented in Europe. Contrary to regional
policies, they attain the objective of higher regional equity without being
detrimental to growth.



Introduction:

Is there a risk that integration in Europe increases regional income disparities?
Given of the budgets allocated to regional policies supposed to counteract this danger,
the answer of governments is clearly positive: the budget of regional policies has
increased from ECU 3.7 billion in 1985 to ECU 18.3 billion in 1992 and will reach
ECU 33 billion in 1999. For the period 1994-99, the Community’s budget for
structural policies represents a third of total Community spending, the second item in
the EU budget just after the Common Agricultural Policy. Their main focus is to
finance public infrastructures, especially transport, in the poorest regions in Europe.
The emphasis put on infrastructure is justified in part on the ground that disparities in
infrastructure in the EU are greater than disparities in incomes.

The motivation of this paper is that given the huge sums spent by regional
policies and of the political implications, it is important to develop an analytical
framework to think about their impact‘. [t is not too much of a caricature to assert
that money spent under the name of regional policies in Europe is given with the
belief that poor regions always benefit of it, so that regional inequalities are reduced
which therefore must be good for Europe as a whole.

Why does the possibility of increased regional inequalities pose a problem to
policy makers? From an efficiency point of view, the answer is not obvious. Fujita
and Thisse (1996) actually insist on the economic gains produced by economic
agglomeration, such as localised technological or pecuniary positive externalities.

However, immobile agents who have to stay in regions in decline will suffer from

' From an cmpirical perspective, sec the papers in Haynes ot al. (1996) on the role of infrastructures in
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regional incqualitics so that, on equity grounds, policies that diminish regional
incqualities can be defended especially in Europe where the problem is more acute
than in the US.

This paper proposes an admittedly very partial and incomplete way to analyse
some of the effects of regional policies on industrial geography, regional income
disparities and growth. To do this, we use the model developed by Martin and
Ouaviano (1996a) which marries an endogenous growth framework similar to Romer
(1990) and Grossman and Helpman (1991) to a geography framework similar to
Helpman and Krugman (1985) and Krugman (1991). The role of public
infrastructures in this endogenous geography and growth model is then introduced
following Martin and Rogers (1995) which is a static model.

The model studies two trading regions (North and South, where is North is
assumed initially richer) where capital flows and location choice is free. Transaction
costs exist both between regions (inter-regional transaction costs) and inside regions
(intra-regional transaction costs) and public infrastructures influence these transaction
costs. Because of local technology spillovers, economic geography, described by the
equilibrium location of industries, is a determinant for the common growth rate of
innovation in the two regions. As transaction costs affect economic geography,
changes in infrastructures change not only the geography of the economic activities
but also the growth rate of the whole economy, the differential in nominal incomes
between the two regions and the income gap between workers and capital owners”.

The model stresses that, from a theoretical point of view, there exists a policy trade-

? Benabou (1993 an 1994) analyses a related question, the impact of local human capital externalities
on growth and income inequality. His focus however is on education and income inequality across
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off between aggregate growth and regional equity3 so that regional policies that
improve regional equity, for example by improving infrastructures in the poor region
to attract firms, may not generate the most efficient geography, that is the geography
most conducive to growth4. Contrary to transfers and traditional regional policies, it is
shown that a public policy that reduces the cost of innovation or other impediments to

growth can attain both the objectives of higher growth and regional equity.

I1. A Two-Location Model with infrastructures

The model merges a location framework which is a variant of Krugman (1991)
and Venables (1996), a growth framework similar to Romer (1990) and Grossman and
Helpman (1991) and finally the modelling of public infrastructures as in Martin and
Rogers (1995). There are two regions called North and South. Variables referring to
South are labelled by an asterisk. Each region is endowed with a fixed amount of
labour (I.) assumed to be immobile between regions so as to abstract from that
particular agglomeration channel. The two regions are identical except in their initial
income levels to be described later.

Since the model is basically symmetric, we concentrate on the specification of
the North. Preferences are instantaneously nested-C.E.S. and intertemporally C.E.S.

with unit elasticity of intertemporal substitution:

U= mj logﬁ)(t)a Y(t)l'o‘]e'Ptdt )

; Quah (1996) and Martin (1997) provide some empirical evidence for such tradeoff for European

regions.
* Martin and Ottaviano (1996) analyse this tradeoff from a welfare point of view to show that the
optimul geography may entail more or less spatial concentration than the market equilibrium
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where Y is the consumption of the homogeneous good (an agricultural good for
example), p is the rate of time preference, and ae(0,1) is the share of expenditures
devoted to D, a composite good which, following Dixit and Stiglitz (1977), consists of
a number of different varieties:

NGO i(1=1/a)

-/
D =| 3 () o>1 @
1=1
where N is the total number of varieties available in the economy. Growth will come
from an increase in the variety of goods and services measured by N. o is the
clasticity of substitution between varieties as well as the own-price elasticity of
demand for each variety.

The value, in terms of the numeraire Y, of per capita expenditure E is:

n N
E=Stp Dt Y pintY 3)
1l

jen
where n is the number of goods of the manufacturing sector produced in region 1 and
N = n + n. As in Samuelson (1954) and in the economic geography literature,
transaction costs in the form of iceberg costs have been introduced. These costs affect
both intra-regional transactions (tp ) and inter-regional transactions (t; ). Both 1}, and
1, arc larger than 1 so that only a fraction of the good or service purchased is actually
consumed. The quality of infrastructures in the North and the South can differ so that
in general we will consider 1 # 1,* . However, we will assume that the two regions
share the infrastructure that facilitates transactions between them so that ©; = 1/*. We
also assume that 1, > t1p* > 1. This assumption implies that it is more costly to trade
with an agent from the other region than with an agent in the same region and that the

quality of infrastructures that facilitate intra-regional transactions in the North 1s at



least as good as in the South.

As in Martin and Rogers (1995), we interpret these costs 1, , Tp*, T, as directly
related to the quality of infrastructures. We interpret a reduction of 1, (1) as an
improvement of intra-regional (inter-regional) infrastructure. These transaction costs
that are affected by public infrastructures can be thought, in particular, as transport
and telecommunication infrastructures. For example, the construction of a highway
between Milano and Napoli will be thought of as an improvement in inter-regional
infrastructure. The construction of a road between Milano and Florence will be
thought of as an improvement of intra-regional infrastructure in the North (for a more
detailed explanation of this modelling of infrastructures see Martin and Rogers, 1995).
As it i1s common in the new geography models, there is no transaction cost for the
numeraire good which is introduced to tie down the wage rate.

As to the supply side, the homogenous good is produced using only labour
with constant returns to scale in a perfectly competitive sector. Without loss of
generality, the input requirement is set to 1 for convenience. Moreover it is assumed
that the demand of this good in the whole economy is large enough that it cannot be
satisfied by production in one region only. This hypothesis ensures that in equilibrium
the homogenous good will be produced in both regions. Hence, because of free trade,
the nominal wage rates in the two regiéns will be equalised. In addition, the
assumption of unit input requirement and the choice of Y as the numeraire pins down
the wage rate to 1 everywhere.

The differentiated good or service is produced in a monopolistically
competitive sector. The production of each variety exhibits increasing returns to scale.

Together with the assumption of costless differentiation this ensures that each firm



will produce only its own variety. More precisely, starting the production process for
cach new variety requires the use of one unit of capital (the fixed cost at the source of
cconomies of scales) and P units of labour. As labour is the only factor production in
this increasing returns sector, we can think of its output as either goods or specialised
services. Under these assumptions, optimal pricing for any variety gives producer
prices p=p*=Bc/(c-1). The operating profits of a producer are revenues minus labour
Costs:

x

“4)

T=px—Px=
o-1

where x is the optimal output/size of a typical firm in equilibrium.

The investment sector is at the source of growth for it enables the number of
differentiated goods to grow. To start production of a new variety, some investment
needs to be performed. We can think of it either as the innovation requirement to start
production of a new good or as the physical investment to open a plant. In the first
case, we can think of capital as immaterial for example a patent. In the second case,
we can think of machinery. We will interpret capital as a composite of these two.
Once an agent (call her an entrepreneur) has performed this investment she has
monopoly rights on the variety produced and can choose to freely relocate the
production facilitics between the two regions. If she decides to locate the production
facility in the region where she does not live she then repatriates the profits. Initially,
the North owns H,, units of capital and the South Hy* with Hy > Hy*. The requircment
that one unit of capital is used to start the production process for each variety implies

that the total number of varieties in the world is fixed by the stock of capital at cach

*This way of introducing economies of scale has been used in Flam and Helpman (1987) in a trade
context and Martin and Rogers (1995) in a geography context.



pointintime: N=H + H* =n+n*.

Finally, we assume that there exists a safe asset that bears an interest rate r in
units of the numeraire. Its market is characterised by free financial movements
between the two regions. The intertemporal optimisation by consumers then implies

that the growth rate of expenditure is equal to the difference between the interest rate

and the rate of time preference: E=E*=r- p. It will turn out that in equilibrium E

and E” are constant so that r = p.

I11. The equilibrium location of firms

Because inter-regional capital flows are not restricted, the equilibrium location
is one where operating profits of firms are equal in both regions. It must be so in
cquilibrium so that no incentive to relocate production exists. Hence, it must be that
= t* which implies x = x*. The next equilibrium condition is that demands (inclusive
of transaction costs) equal supplies. The first order conditions of consumers give the
usual demands for the different goods, so that the supply equals demand condition can

be transformed into:

X-aL(c-u[ ES, . E'S, ) (5)

Bo NS, +(1-y)8,] NBy+(1-7),]
X.:aL(c-])[ ES, . E'S, J (5b)
Bo  (N[d, +(1-y),] NBy+A-7),]

where vy = /N, the share of varieties produced in region 1, is less or equal to 1. y will
be a crucial parameter of the model as it will measure the extent of agglomeration of

. . . . . . 1-
the manufacturing sector in region 1. Also, to simplify, we define &, = tp “and §;,



op* arc defined similarly. A higher 8y implies a better infrastructure facilitating intra-
regional transactions in the North. This system can be solved for the equilibrium

location:

= 011'8 I.) _ (1 _elf )61 (6)
5/')“8/ 81)_6/

where 0;; = E/(E+E*) is the Northern share of total expenditure. This equation gives
the cquilibrium location of firms as a fupction of expenditures and infrastructures in
the North and in the South. We can see that, as in the new trade theory and in the new
geography, a home market effect exists since a higher level of local expenditures
attracts firms. This is due to increasing returns in the differentiated goods sector. We
come back to the other determinants of location, in particular public infrastructures, in
section V.

The optimal size of firms in both the South and the North does not depend

directly on the quglity of infrastructures:

c-1E+E
x =0l ——
c N

(7)

IV. Equilibrium Growth

The next step is to find the growth rate in this economy that is to find how
capital is endogenously accumulated. The investment sector works as in Grossman
and Helpman (1991): to build one more unit of the composite capital which is
required to start production in the differentiated goods sector, an entrepreneur must

employ m/n units of labour in the North and n/n* units of labour in the South. This



implies that, as in Martin and Ottaviano (1996a), a local spillover exists that makes
the cost of investment in a region a decreasing function of the number of firms already
located in that region6. These spillovers can be thought of as Jacobs’ spillovers for
which the direct observation of the production process helps entrepreneurs to innovate
and invest to start producing new goods7. The fact that it is less costly to engage in
investment in the location that has more firms immediately implies that all the
investment activity will take place in the location that has a higher share of the firms.
As capital can relocate freely, its price and therefore its cost has to be the same in both
locations for both regions to engage in investment. Because of the fact that in
equilibrium, the North will have more firms than the South, the investment sector will
only operate in the North and the growth rate will be determined by the North.

A steady state of the model is defined as an equilibrium where vy, the

proportion of firms in region 1, is constant and the number of varieties grows at a

constantrate ¢ = N /N . Calling v the value of a firm, the condition of no arbitrage

opportunity between shares and the safe asset implies:

r=-+-= (8)
1% \%

On an investment of value v, the return is equal to the operating profits plus the
change in the value of the patent. This condition can also be derived by stating that

the equilibrium value of a firm is the discounted sum of future profits of the firm.

¢ Another way to get to the same type of result without assuming local technological spillovers is to
introduce a pecuniary externality as in Martin and Ottaviano (1996b). In their model, the innovation
sector requires manufacturing goods which also incur transaction costs so that if industrial
concentration increases, the cost of inputs for the innovation sector decreases.

7 A number of empirical studies (Jaffe et al., 1993, Audretsch and Feldman, 1996; Eaton and Kortum
1996; Cabellero and Jaffe 1995) show that growth-sustaining externalities have an important local

COmPOHCHl.



Given marginal cost pricing of patents, free entry and zero profits in the investment
scctor, v = m/n is another equilibrium condition so that v decreases at the rate of
growth g. As expenditures E and E* are constant in steady state, this implics that r =
p.

Consider now the market clearing condition in the labour market which
implies that labour supply will be employed either in the constant returns sector or in

the increasing returns sector:

B+ EY+ n Y 9)
Y

2l =

o}
Using the equilibrium size of firms in (7) and equations (8) and (9), 1t is casy then to
find the growth rate:

B 2L« o -

g P (10)

no o

Because of the local spillovers, concentration of economic activitics has a
positive cffect on growth as it decreases the cost of investment in the location
specialised in this activity, the North (see Martin and Ottaviano, 1996a).

To complete the solution of the model we have to determine income levels in
both regions: this is total wealth multiplied by the propensity to consume, which in
our log utility case, is p. Wealth in the North is simply Hv. Hence, using the
cquilibrium value of capital, this implies that income in the North is: L + (pnh)/y
where h = /N is the share of capital units owned by the North. Note that this share is
constant over time as H, H*, N and N* grow at the same rate in the two regions. 0.
the consumers’ share of expenditures in the North which is also the share of income in

the North 1s therefore:



0, = ﬂﬂ (11)
2yL + pn

This shows that expenditures in the North are larger than in the South O > 1/72) as
long as h > 1/2. This is the case as we assume that the North has initially a larger
capital endowment and that capital stocks grow at the same rate thereafter.

There are two sources of income. One is the wage income which is equal in
the North and in the South. The second is capital income. Because only the profits
accruing to the initial stock of capital are pure rents, the income from capital is fixed
by the initial distribution of capital. Note that the expenditure and income share in the

North decreases with vy, the share of firms locating in the North:

A, _ ALl - 2/3) <0

oy (yL+ pn)°

This is because industrial concentration in the North reduces the cost of innovation
and therefore the monopoly power of firms. This in turn decreases their value. As the
North is relatively rich in capital (h>1/2) , this implies that the level of income
decreases more in the North than in the South. Note that this effect, which we can
think of as a competition effect, means that the equilibrium geography is stable. No
«circular causation» mechanism will occur which would lead to a core-periphery
pattern as in the «new geography» models of the type of Krugman (1991). Here, the
introduction of endogenous capital and free capital movements makes an interior
solution equilibrium stable®.

The equilibrium v which describes the equilibrium economic geography is

therefore non linear. Using equations (6) and (11), the equilibrium v is the solution to

* See Baldwin (1997) and Baldwin, Martin and Ottaviano (1997) for models of growth and gcography

Wil caastrophic agglomeraton
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a quadratic equation which is given in appendix L.

IV. Geography, Growth and Public Policies

We are interested by the impact of the different types of public policies on
industrial geography, i.e. on y, on the geography of incomes and expenditures i.e. on
O, and on the growth rate of innovation g that applies to the whole country. Industrial
geography matters in our set-up because a region that has more firms also benefits
from a lower price index. This is due to the fact that for goods produced locally, the
transaction costs (intra-regional) are less than for goods imported from the other
region. The price index that corresponds to our nested CES utility function is: p* =
(Bo/(c-1)* N9 [y 5 + (1-y) 8 1" in the North. In the South it is: P** =
(Bo/(c—1)* N [(1-y) Sp*+ v § 1“4 Hence, from that point of view, an
increase in spatial concentration in the North (an increase in y) benefits consumers in
the North and hurts consumers in the South.

We can analyse the effects of various public policies graphically. Equation (6)
provides a positive relation between y and 6. This is the «home market» effect. When
the share of expenditures increases in one region, firms relocate to this region so as to
benefit of economies of scale. Equation (11) provides a negative relation between 6
and v. This is the competition effect. When more firms concentrate in the North where
the innovation sector is located, the cost of innovation decreases, the growth rate of
innovation increases allowing more firms to enter. This diminishes the optimal size of
firms and their monopoly profits. As the North is more dependent on this capital

income, the Northern share of incomes and therefore expenditures decreases. These



two cquilibrium relations on the geography of industry (the nn curve) and the
geography of incomes/expenditures (the EE curve) are given on graph 1:
Graph I: Improvements in intra-regional infrastructure and inter-regional

infrastructure

nn

nn

172 0,

The equilibrium industrial geography and expenditure shares are given by the
intersection of the EE and nn curves. Note also that we can casily infer the
cquilibrium growth rate as it is a linear increasing function of the equilibrium v (see
cquation 10). Suppose that the public policy improves domestic infrastructures of the
North, i.c. §), increases. In this case, as can be checked easily from equation 6), v
increases for any given level of O so that the nn curve is shifted leftward as shown on
graph 1. The EE curve (see equation 11) is unaffected by the change in domestic
infrastructures. This implies that an improvement in domestic infrastructure in the
North attracts firms in the North (y increases), increases the growth rate of innovation
(g increases) and decreases the share of expenditures of the North (éE decreases). The
intuition is that as public infrastructure improves in the North, the (iceberg)

transaction costs on goods produced and consumed in the North decrease so that the
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effective demand for goods increases. This implies that because of increasing returns
to scale, firms in the differentiated goods sector relocate to the North and y increases.
Because of local spillovers, the cost of innovation in the North decreases and its
growth rate increases. This burst of innovation also implies that, as more firms enter
the market, the level of competition for existing firms increases, their size and
monopolistic profits of firms decrease as well as their equilibrium value. As the
North owns more of these firms, the value of incomes and expenditurcs in the North
decreases more than in the South so that 8¢ decreases. Note that economic geography
has not only an impact on inter-regional income inequality but also on a particular
form of intra-regional inequality, here between workers and capital owners. When
monopolistic profits decrease because of a more concentrated geography (higher y),
this decreases the relative income gap between capital owners and wage earners. This
is true in both regions.

Note also that, because of the infrastructure improvement in the North, the
price index in the North decreases. This is due to the fact that the level of transaction
costs decreases but also to the fact that more firms decide to locate in the North. As
transaction costs are lower for intra-regional trade than for inter-regional trade, this
relocation also reduces the effective cost of goods for the Northerners. So, even
though nominal income decreases in the North, its real level may increase.

A marginal improvement of public infrastructure in the relatively capital poor
South has the exact inverse impact as it shifts the nn curve rightward and leaves the
EE curve unaffected. It attracts firms to the South so that y decreases. This lowers the
price index in the South and increases it in the North. Because industries leave the

North where the innovation sector is located, the cost of innovation increases so that



the growth rate of innovation decreases. In this sense, the improvement in
infrastructure in the South generates a less efficient geography. By decreasing the
growth rate it has the further effect of reducing competition and therefore f
increasing monopoly profits to the benefit of capital owners both in the North and in
the South. As capital owners are more numerous in the North, the inter-regio il
incquality in expenditures, measured by 0, rises. Hence, such a policy is detrimer i
to growth and even though it generates a more equal geography in terms of industrinl
location, it actually leads to a more unequal geography of incomes.

We can also analyse the effect of improving infrastructure that helps inter-regice:
trade (an increase in o). In this case, as long as the North has a larger market size *
th¢ South, this improvement in inter-regional infrastructure will increase
attractiveness of the North as an industrial location, that is 8y/06; > 0 in equation
(scee proof in appendix I1). As trade in the South is made easier, it is less necessary
locate production in the South and firms can now benefit of scale economies in *
North. The North can have a larger market either because it is richer (h > 1/2) or/.
because it has better domestic infrastructure than the South (3 >, dp*). In the lu~
case its effective demand is larger because less of the good produced in the North.
region is lost in transit for the consumer in the North. Hence, an improvement!
inter-regional infrastructure has the same effect as an improvement in intra-regio:
infrastructurc in the North: y increases so that the growth rate of innovatio
increases, and 0,; decreases as monopolistic profits of each capital owner decrease.
Finally we can analyse the effect of a direct monetary transfer to the South which
can think as a decrease in h. In this case, note that the nn curve is not shifting only

I:IX curve is shifting to the left as shown on graph 2.
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Graph 2: The effect of a direct transfer to the South

O¢

The transfer in purchasing power (B¢ increases) increases the market size of the
South and therefore attracts firms there (y increases). Because of local spillovers, the
geography i1s becoming less conducive to innovation even though the economic
geography in terms of industrial location and purchasing power is becoming less
unequal.

Is there a public policy that can attain both efficiency and equity objectives or
is the policy maker condemned to this trade-off? Suppose that the policy maker can
decrease the cost of innovation in the economy m, through subsidies to R&D for
example or more generally through public policies that reduce impediments to
innovation, what will be the effect on geography and growth? In this case, as shown

on graph 3, the EE curve shifts to the left and the nn curve is left unchanged.
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Graph 3: A decrease in the cost of innovation
EE

nn

172 0,

Does this imply, as for the previous case of a transfer, that growth decreases?
It can be shown that in equation (10), the exogenous decrease in the cost of innovation
more than compensates the endogenous decrease in spatial concentration (the decrease
in ) so that the net effect is an increase in the growth rate (see proof in appendix III).
The intuition is that, as growth increases, more firms enter the market reducing the
monopolistic power of existing firms and, therefore, the income of capital owners who
arc more numerous in the North than in the South. This reduces the income
differential between North and South, the income differential between workers and
capital owners inside each region and leads to firms relocation to the South. Hence, a
public policy that reduces the cost of innovation can attain both the objectives of
efficiency (the growth rate increases) and equity (both industrial concentration in the
North and the income differential between North and South decrease). If subsidies to
R&D, increased competition on goods markets and labour m;irkets, improved

cducation infrastructure etc... can decrease the cost of innovation for firms, then this

kind of policy may yield more desirable outcomes than traditional transfers or
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regional policies. Note that such a policy leading to the relocation of economic
activities in the South helps the creation of new economic activities and firms without

any of the local bias that regional policies usually have.

VI. Conclusion

This paper has presented a simple model of growth, geography and public
policies. Even in such a simple framework, some interesting results can emerge.
Because economic geography affects growth, public policies that affect industrial
location also affect growth. We have shown that the problem with public policies
attempting to affect economic geography through infrastructure or through transfers,
presumably to generate a more equal spatial distribution of economic activities, is
that, if they obtain this result the consequence may be lower growth for both regions.
This is due to the fact that the presence of local spillovers implies that spatial
industrial concentration is conducive to lower costs of innovation. Hence, a trade-off
exists between spatial equity in industrial location and aggregate growth. From this
point of view, a more specialised and concentrated economic geography is more
efficient. This trade-off has important consequences for public policies because
regional policies either in the form of an improvement in public infrastructures that
favour intra-regional trade or in the form of direct transfers to a poor region can lead
to a less efficient economic geography. Regional policies supposed to help
convergence can also have paradoxical results. For example, a policy that improves
infrastructures in the South and generates a more equal distribution of industries also

increases monopolistic profits and can then induce a more unequal distribution of
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incomes.

Geography and growth, and therefore policies that affect them simultaneously,
have also an impact on income inequality inside each region because it affects
monopolistic profits of capital owners. The paper also shows that policies that lead to
a decrease in the cost of innovation, through subsidies for example, can lead to higher
growth, lower monopolistic profits for capital owners and more even spatial
distribution of incomes and economic activities. From this point of view, these
policics seem preferable to the regional policies that are now in favour in Europe.

Admittedly, our model is a very incomplete and special in some of its
assumptions and our results may be too unfair to regional policies. However, to our
knowledge it is the first to analyse in an integrated framework the role of public

policics, especially public infrastructure policies, on grow
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Appendix I

The quadratic equation that determines the equilibrium v is:

2Y ZL(SD _61)(61.) _61)
~y[L8;,6,-8,>-15,(]-8,)-pn(, ~5,)(; -5, (AD)
—onps G, -8 ,)-a-ms,6; -5,)]0

The valid solution (the other root is more than 1) is:

y = LS;J(81) "81)_L61(6;) -8,)-pn@, _61)(61‘) _61)“*"/Z
4L(6n -61)(61') “61)

(A2)
a=1r8)6,-8,)-15,6,-8,)- @, -8,)6; -5,)]
+8LpNG, ~5,)6;, 5 )8 (3, ~8,) -1~ h8, (5, -38,)]
Appendix II:
The partial derivative of y with respect to ; in equation (6) is:
d B8,  (1-04)8,  (1-8;) A3

B, (5,-8) Bp=-8) ¢,-8)

To look separatly at the role in differences and incomes and in infrastructure levels,
first assume that domestic infrastructures are of same quality in both regions i.e. dp =

Op*, then:

oy _ (20, -1d, (Ad)
a6, (5,-6,)

This is positive as long as O > 1/2, that is as long as the North as a larger expenditure
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level than the South. This is the case as we assume that the North is initially richer in
capital than the South: h > 1/2 (see equation /11)).

Suppose now that there is no difference in expenditure levels between North and
South so that h = 0 = 1/2, then:

(3)/ _ (61)6;) _612)(61) *6:))
S, 206,-58,)G,-5,)°

(A5)

This expression is positive as the first term in the numerator is positive because of our
assumption that the inter-regional transaction costs are larger than the intra-regional
costs, and the second term is positive as long as domestic infrastructure in the North is

better than domestic infrastructure in the South.

Appendix 111
We want to prove that dg/dn is negative. From equation (10), we see that this is
cquivalent to proving that e = (dy/y)/(dn/n) is less than 1. We will prove this for the
case when &, = d,* . For this, we differentiate equations (6) and (11) in the text and

climinate dO;. After simplification, one gets the following elasticity:

n_ LonQh -1)®, +96,) (A6)
Y

T LonQRh -G, +8,) + (6, -5,)2Ly + pn)’

o
on

which is less than 1 as h > 1/2.
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