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Abstract - We pursue the question of whether and how differences in productive public expenditure impacts
on industrial location. The public sector, which operates with a balanced budget constraint, finances its
expenditures taxing residents’ income. Since the introduction of productive public expenditure and taxation
affects in opposite direction the industrial location, results are very sensitive to the specific parameter
constellation assumed. That is, it is not straightforward that following an increase in productive public
expenditure in a region, that region will necessarily enjoy stronger agglomeration. As a major contribution to
the literature, our approach considers jointly two effects arising from public policy decisions on expenditure:
the demand effect and the productivity effect. The interplay of these two effects determines the final impact
of an increase in productive public spending in one region on the spatial distribution of firms. Furthermore,
the latter result is influenced by the way in which tax payers of the two regions contribute to the financing of
productive public expenditure. Finally, in the case of symmetric regions, the impact on welfare of an increase
in productive public services is found to be positive under certain conditions.
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1. Introduction

In the models of the New Economic Geography (henceforth NEG), countries or regions are
separated by transport costs and agglomeration is brought about by factor mobility due to
differences in regional economic incentives. Because of decreasing average costs in production,
factor rewards are the higher, the higher the local demand is. A high share in total expenditure thus
leads to an even higher share in industrial capital. This indicates obvious points at which public

policy, i.e. taxation and public expenditures can affect this mechanism:

1) Factor mobility motivated by differences in net factor income is directly affected by tax policy.
Most studies of public policy within the NEG take this aspect on board (e.g. the literature on tax
competition: Baldwin and Krugman, 2004 and Borck and Pfliiger, 2006, among the others; the

literature on regional subsidies: Commendatore ef al., 2005 and Dupont and Martin, 2006).

2) The provision of public goods can also impact upon the migration decision (see for this aspect
Baldwin et al., 2003). However, public policy is also a central factor determining both the level and
the composition of local demand. In a framework with decreasing average costs this directly
influences gross factor rewards. Income taxes change the disposable income and thus private
expenditures; public expenditures are typically different from the private ones as far as their
regional and sectoral structure is concerned. Trionfetti (1997) and Briilhart and Trionfetti (2004)
study the former aspect. The latter is at the core of Commendatore and Kubin (2006) where it is

explored whether sectoral differences in public policy may lead to industry agglomeration.

3) Transport costs can be reduced by public expenditures for infrastructure (see Martin and Rogers,

1995; Martin, 1999).

4) Public expenditure can also affect factor rewards in a region via its effect upon productivity. This

aspect has been also studied to some extent in the NEG models (Brakman et al., 2002).

In our paper, we pursue the question of whether and how differences in productive public
expenditure may impact on industrial location. We assume that the government in order to improve

labour productivity in the industrial sector provides productive public services (generic: health



services, schooling; and/or specific: training on the job)' financing their production taxing

residents’ income.

While the (positive or negative) impact of government expenditures on location via the local
consumption of manufactured goods — what we will refer to as the “demand effect” of government
expenditures — and via the productivity of the local industrial sector — the “productivity effect” —
have been kept separate so far in the literature, our framework will allow us to account for their

joint consideration.

Since the introduction of productive public expenditures and taxation may affect in opposite
directions the location of industrial activity, results are very sensitive to the specific assumptions.
That is, it is not straightforward that following an increase in productive public expenditure in a

region, that region will necessarily enjoy stronger agglomeration.

Finally, by separating the investment goods sector from the consumer goods manufacturing sector
we are able to capture the effect of public expenditure on the long-run level of capital stock of the

overall economy.

The remained of the paper is organized as follows. Section 2 assesses the scarce literature on public
expenditure and NEG. Section 3 presents the main assumptions of the model. In section 4, we
characterize the short-run equilibrium. Section 5 is devoted to the long-run equilibrium and to the
study of the impact of public expenditure on industrial location. Section 6 analises the welfare

impact of public policy and section 7 concludes.

2. Related literature

In the standard Core-Periphery (CP) model (Krugman, 1991) it is assumed that mobile workers
spend their incomes locally and the spatial distribution of industrialized activities is determined by
the interplay of agglomeration and dispersion forces. Imperfectly competitive firms tend to locate in
the biggest market, enforcing the so-called “home market” effect which leads to agglomeration. The

“cost of living” effect — goods are cheaper in regions with higher concentration of industrial firms —

! Generally speaking, EU regional policies favour both business incentives (for instance, by providing financial
subsidies to private investment and, as a consequence, boosting capital accumulation) and measures aimed at improving
the social-economic environment. Within the latter, productive public services are provided in order to enhance labour
productivity in less developed regions in the view that the improving of the environment is a pre-requisite of capital
accumulation in less developed areas.



also favors agglomeration.” On the other hand, the market-crowding or competition effect — the
presence of an increasing number of competing firms lower retail sales and wages — favors

dispersion.

The standard result of the model is that, at a sufficiently low level of trade costs® — the so-called
“break point” —, when a migration shock — driven by real wage differentials — occurs, agglomeration
forces overpower dispersion ones in such a way to end up with the concentration of all industry in

one region. As a result, complete agglomeration in one region is a stable equilibrium.

The impact of public expenditures on the location of industry has been studied within the standard
CP model (Trionfetti, 1997), as well as within two variants of the CP model, namely, the Footloose
Capital (FC) model (Martin and Rogers, 1995; Martin and Ottaviano, 1999; Martin, 1999) and the
Footloose Entrepreneur (FE) model (Brakman et al., 2002).

The channels through which public expenditures may affect industrial location differ according to
both their source of financing and destination. As for the definition of the tax base, the assumption
of non taxed mobile factors implies that the migration choice is independent of taxation. Similarly,
regardless the degree of mobility of the taxed factor, if taxes are levied under the residence
principle, taxation will not affect the migration choice. As for the destination of public
expenditures, the distinction between productive and unproductive use matters, defining the latter as

any form of public resources entering private production technologies.

Trionfetti (1997) adds public expenditures to a standard CP model providing an additional channel
to the demand-linked effect, leading to a stable equilibrium with partial agglomeration. The main
focus is on public consumption and the modeling of public finance is characterized by two main
assumptions. First, the government is assumed to spend tax revenues on consumption goods which
are destroyed after the purchase, i.e. they are not offered as public goods by the government. This
assumption is made in order to isolate the demand effect of public expenditure, at the cost of
neglecting further effects which could arise from alternative uses of the goods purchased by the
government. Second, workers in the manufacturing sector are not taxed. This makes the migration

choice of the mobile factor independent of taxation.

Government expenditure behavior is modeled under two public procurement regimes: the “domestic

procurement” regime and the “liberalized procurement” regime. Under the “domestic procurement”

2 The market access and cost of living effects are also called demand-linked and cost-linked effects, or backward and
forward linkages.
? In NEG models, integration is usually modelled as a fall in transport costs.
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regime the government purchases only domestic goods fixing the level of public expenditures and
its allocation between domestic manufacturing and agricultural goods. Under the “liberalized
procurement” regime the government controls a further policy instrument deciding also the
geographical allocation of public expenditures. Intuitively, additional public demand for
manufacturing goods increases local demand. This creates a new demand-linked effect in the model
which can, under certain conditions, dominate all the others, leading to stable equilibria with no
catastrophic agglomeration. As a policy implication, public consumption is an effective instrument

that can be used to influence industrial location, regardless the level of economic integration.

Martin and Rogers (1995) develop a FC model in which public policy plays a role in facilitating
trade both within and across regions. The FC model departs from the CP model for two crucial
assumptions: a fixed capital requirement for each variety of the differentiated good and workers
international immobility. In contrast with Krugman (1991), the mobile factor (capital) earnings are
repatriated and spent where the capital owner reside. Therefore the typical CP feature of demand-
linked circular causality — production changes brought about by factor movements yield expenditure
switching that in turn generate further production changes — does not arise. Furthermore, since
costs-of-living are irrelevant to the production location decisions of capitalists, the cost-linked
circular causality of the CP model — shifts in production alter prices inducing workers migration
with further production shifting — is eliminated. Hence, the CP outcome of catastrophic
agglomeration in one region is ruled out; however, agglomeration still occurs due the working of

the home market effect.

An improvement in domestic (international) infrastructures is modeled as a reduction in transaction
costs within (across) regions. Hence, public infrastructures are viewed as any publicly provided
“good, facility or institution which facilitates the juncture between production and consumption”
(Martin and Roger, 1995, p. 336), affecting the actual amount of output that reaches the consumer.*
In this view, public infrastructure and services affect industrial location through demand, while
neither domestic nor international public infrastructures are assumed to affect the production

function, that is, any impact on factors’ productivity is neglected.

Given this assumptions, better domestic infrastructures imply higher demand and lower prices for
industrial goods produced in the region, thus attracting mobile capital. When regions are integrated,

differentials in terms of domestic infrastructures drive the relocation of capital, with firms tending

* The authors distinguish infrastructures that can facilitate domestic trade — such as, law and contract enforcement of
telecommunication networks, public administration and, in general, intra-regional transport infrastructure — and those
that facilitate trade among regions, such as the international communication and transportation systems.
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to locate in regions with better infrastructures. Furthermore, a higher level of international
infrastructures tends to magnify such a relocation process. Hence, regional policies aimed at
improving domestic infrastructure in poorer regions favor the relocation of industrial firms in these
regions. On the other hand, improvements in international infrastructures lead to less concentration

in poorer regions.

Brakman et al. (2002) introduce the government sector in the FE model developed by Forslid
(1999), Ottaviano (2001) and Forslid and Ottaviano (2003), assessing the effectiveness of public
spending as an instrument for locational competition across regions. The crucial assumption in the
FE model is that producing a new manufactured variety requires one unit of mobile human capital
(one entrepreneur). Contrary to the FC model, the mobile factor and its owner move together, which
implies demand linked-circular causality. Furthermore, the attractiveness of one region as compared
to the other is judged on the basis of real rewards paid to the mobile factor, thus leading to cost-

linked circular causality.

In the model by Brakman et al. (2002), the total amount of capital in each region is defined by the
sum of “public” and “market” capital, with the government assumed to produce public goods by
means of the former, while manufactures use the latter. The provision of public goods — financed by
a uniform income tax rate — enhances both fixed and variable costs of manufacturing firms. Since
public goods also enter the utility function of agents, the location decision of capital owners
involves, in addition to price levels, tax rates and factors rewards, the relative size of the public
goods sector. As a main conclusion, it is shown that local governments can change the equilibrium
between agglomeration and dispersion forces, as the introduction of public goods fosters
agglomeration. Since the attractiveness of locations for footloose entrepreneurs is influenced by its
endowment of public goods, depending on the share of total regional capital used to produce public

goods, a periphery can turn into a core and vice versa.

In what follows we adopt a special variant of the Footloose Capital (FC) model known as the
Constructed Capital (CC) model (Baldwin, 1999; Baldwin et al., 2003). With mobile capital the CC
model works similarly to a FC model with the additional feature of creation and
destruction/depreciation of capital goods.” In such a model, government productive expenditure

affects not only the location of manufacture but also the long-run level of the capital stock.

> The CC model with immobile capital preserves features otherwise lost in the FC model, that is demand-linked
circular causality — production shifting brings about capital construction / destruction that in turn gives rise to
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3. The basic framework

There are two trading regions — North (V) and South (S) — each with three sectors: the agricultural
sector (4), the consumer goods manufacturing sector (M) and the investment goods sector (/). There
are two factors of production capital (K) and labour (L). K is mobile between regions whereas L is

interregionally immobile but freely moves between sectors.’
Agriculture

The market for the homogeneous agricultural good is perfectly competitive. The technology
available to each agricultural firm is such that 1 unit of L yields 1 unit of output. Under the
assumption of perfect competition, the price of the agricultural good corresponds to p, = w, . Since
neither region has enough workers to satisfy the total demand of both regions for the agricultural
product, both regions always engage in agricultural production — the so-called “no-black hole

condition”.
Manufacturing

Manufacturing involves Dixit-Stiglitz monopolistic competition. The assumption of increasing
returns requires two factors of production. Each manufacturer requires a fixed input of 1 unit of
capital to operate (that is, the “licence” needed to create a new firm) and has a constant labour

requirement a,, for each unit of the product. Total cost of producing x, units of a specific good i

are:
TC(x,)=F +w,a,,x,

where F' corresponds to the fixed cost necessary to activate the production of i (that is, ' is the price

of a unit of capital), w,, is the nominal wage rate in manufacturing and x, is the total output of

industry i.

Given the consumers’ preference for variety and the increasing returns, a firm would always

produce a variety different from the varieties produced by other firms. Furthermore, since 1 unit of

expenditure shifting and further production shifting — and complete agglomeration in one region (see Baldwin ef al.,
2003, p. 137).

% In this section we do not specify the region we are referring to (since the same description holds symmetrically for
both regions).



capital is required for each manufacturing firm, the total number of firms / varieties, denoted by =,

is always equal to the total private capital:
n=K (1)
Investment sector

In the investment sector prevails perfect competition. The technology available to produce
investment goods requires only the use of labour. The construction of 1 unit of capital (a new

licence) requires a, units of L. Under the assumption of perfect competition, the price of one unit of

capital is given by p, = a,w, .
Government

Public policy can affect production in the manufacturing sector, via its impact on factors
productivity. The government uses tax revenues to purchase capital goods to use in the production
of freely available public services (health services, schooling, training on the job). The Government

technology involves a requirement of 1 unit of capital for each unit of public service.”

This way of modelling public policy adds two forces potentially driving industrial location. The
government competes with manufacturers on the demand side of the capital market: the presence of
government purchasing investment goods reduces the amount of capital available to private agents.
As for the use that the government does of purchased goods, we assume that they positively impact

on workers productivity.

In general, one could assume that public services affect labour productivity in all sectors of the
economy. As our main focus is the impact of public policy on industrial location, we assume that
labour productivity in the agricultural sector is left unchanged by improvements in publicly
provided services. On the other hand, the free provision of productive public services has the effect

of lowering the labour input requirements a, and a;.*

More formally, we assume that the relationships a, = f(H) and a,, = g(H) are monotonically
decreasing, positive and definite in the relevant range H = 0, where H represents the provision of

public services.

" We could assume that production of public services requires also a labour input but we leave the study of the
consequences of this complication for future work.

¥ Thus as far as the manufacturing sector is concerned it is possible to identify a direct favourable effect on variable
input costs (via a,,) and an indirect favourable effect on fixed costs (via a;).
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Consumption

Consumers in both regions have Cobb-Douglas preferences over the homogeneous agricultural
good and a quantity index that is a CES function of the varieties of manufactured goods. The

exponents of the agricultural good and of manufactures — and hence the invariant shares of income

devoted to the agricultural good and to manufactures — are (1 - u) and u, respectively. The constant

elasticity of substitution between the manufactured varieties is denoted by o >1; the lower o, the
greater the consumers’ taste for variety. Public services also enter in the utility function as a third

component with a constant elasticity denoted by 0 < 8 < 1. That is,
Uu=Cci*ctH’ (2)

where C4 and C), are, respectively, consumption of the agricultural good and consumption of the

composite of manufacturing goods.
Factors Supply
Labour

There is, in total, a fixed number L, of workers. Each worker supplies a unit of labour per period.

Labour is immobile between regions but instantaneously mobile between sectors within a region.

Perfect intraregional mobility of labour ensures the equalisation of the wage rate among sectors:
W, =W, =W, =w

Henceforth we denote s, the (fixed) share of workers located in the North

Capital

The supply of new capital goods corresponds to the output of the investment goods sector

L,+ZI

a;

Oy =1+1=

€)

where 7 and I represents, respectively, private and public investment and L; and L~[ are the

corresponding labour units required for production.



Since each manufacturer requires 1 unit of capital, the total number of firms always equals total
private capital. If we denote by A the share of private capital located and used in region N, the

number of varieties produced in region » (» = N, S) is defined by
ny =An, =AK, and n,=(1-A)n, =(1-1)K,,

Agricultural goods and investment goods are traded costless. On the other hand, transport costs for
manufacturers take an “iceberg” form: if 1 unit is shipped between the regions only 1/7 arrives at

destination whereas (7-1)/T “melts” along the way, where7 =1. We use the notion of ‘trade
freeness’, defined as ¢ = 7' where 0 <¢ <1, with ¢ =1 representing no trade cost with trade cost

becoming prohibitive as ¢ — 0.

4. Short-run general equilibrium

We first characterize a short-run equilibrium contingent on the given overall capital stock

(KW +HW) and on the given regional allocation of private capital A. In a short-run general

equilibrium all markets are in equilibrium.

With no agricultural transport costs, the equilibrium agricultural price is the same in both regions.
Since competition results in zero agricultural profits, the equilibrium nominal wage of workers is
equal to the agricultural product price and is therefore always the same in both regions. Setting the

wage (agricultural price) equal to 1, p, =w=1, it becomes the numeraire in terms of which other

prices are defined.

Given the definition of unitary price for capital, in the investment sector we have

that p, =wa, =a,. From the equilibrium condition for the investment market, it

follows F' = p, =a, .

Facing a wage of 1 (perfect intraregional mobility of labour ensures the equalisation of the wage
rate between sectors), each firm has a marginal cost of a). Given the beliefs attributed to a firm in
the Dixit-Stiglitz model, each firm i maximises profit on the basis of a perceived price elasticity of

-0 . Considering that the indirect demand function is:



— 1
Pu,i == o0 E

26
=

Under the assumption of symmetric behaviour, each firm i sets the same local (mill) price p,, for its

variety, given by

(o}

Py = Ay 4)

o-1

Note that from (2), public expenditures affect the price level of manufacturing goods, via its impact

on ayy.

The greater is the consumer’s taste for variety (i.e., the lowero ), the lower is the degree of
competition and the higher is the excess of price over marginal cost. Given the transport cost, the

effective price paid by consumers for a variety produced in the other region is pyT.

Short-run general equilibrium requires that each firm meets the demand for its variety. For a variety

produced in region r, we have:
xi =d! ()

where d! is the demand for each variety in region ». From (4), the short-run equilibrium operating

profit per variety in region r is

ro i r
v ri_ PuX Ay i
ﬂr =prr _aMxr = - = xr (6)
o o-1

This profit per variety constitutes the regional profit or rental per unit of capital.

Total (“world”) income (gross of taxation), denoted by Y, , comprises wages and profits and is

Invariant over time.

Adding the government sector to the model, total expenditure in consumption corresponds to total

income, minus total investment (“world private spending in new capital”), L;, = L; + L, , and public

expenditures in investment goods, L, = L; + L, :
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E,=Y,-L,-L,

There are different alternatives for the tax base assumed to finance public purchases of investment
goods. We assume that productive public services are financed taxing residents’ income of each

region. With balanced government budgets:
L, =s,L,=1,Y, and L, =(1-s,)L, =1, (7)
where s is the share of public expenditures financed by residents in the north.

In the presence of regional governments purchasing investment goods, the price of manufacturing

goods in each region depends upon regional productive services H,:
py=p and py = ph

where /= M and where

g(H)y)

= =0. That is, the higher the provision of public services in the

south — as compared to the north — the lower the relative price of manufacturing goods produced in

the south.

Total expenditure on the agricultural product is (1-u)E,, 2 Expenditure on manufacturers is uk, .

Since, from (6), profit equals the value of sales times 1/0 , the total profit received by capitalists is

defined by:
M, -=E, (8)
Therefore, given the wage of 1, total (“world”) income, comprising wages and profits, is
Y, =L, +2E,
o

Total expenditure corresponds to

’ The no-black hole condition requires total expenditure on the agricultural good to exceed agricultural production in
each region taken singularly even in the case of complete agglomeration of the industrial activity in one of them. That

is, (1- wE,, >max{s,L; (1-s,)L}.
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EW=O_(7j(LW_L{/V_L~£V) 9)

Since all capitalists have the same regional allocation of their capital, each receives the average

profit. Given that all profits are repatriated to capital owners, the regional expenditures are

Ey=s,L, +s, ~E, —s,I', —s,[ (10)
(o)

E;=(1-s,)L, + (l—sK)ﬂEW -(-s)L;, —(l—sH)L~£V (11)
o

where E is the nominal expenditure in region r, s, is the share of workers located in the north, s,
is the share of investment undertaken by capital owners in the north and s, is the share of capital

owned by capitalists living in the north.

From equations (9) and (10) region N’s share in total expenditures, = £, /E,, can be expressed as

_ [SLG +(s¢ - SL)ALL]LW - {510 +(s¢ — SI)ALL]L{/V + [SHG +(s¢ — SH)M]E{/V}
o(L, -L,-L)

(12)

E

From a typical assumption of the footloose capital model according to which the share of capital
owned by capitalists in the north is invariant, it follows s, = s, = constant 1% Equation (12) reduces

to

_ [SLG + (s - SL)H]LW - {SKO-L{/V + [SHG +(sy - SH)M]E{/V}

s = (13)
¢ o(L,-L,-L)
The regional manufacturing price indices facing consumers are given by
1 [
G, = [anl'” +ngp T h'"™° ] -0 = A leon' p (14)

In the absence of capital mobility, the share of capital owned by capitalists resident in the North, S, is

necessarily equal to the capital located and used in that region, that is, 5, = A . Moreover, the share of investment
changes with the share of capital employed in the north.
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GS — [anl—oTl—U + nspl—ohl—a]l_g — Asl_onl—ap (15)

0z =0.

where A, =A+¢(1-A)z, Ag=¢A+(1-A)z and z=h'"", with

N

With any barrier to trade and symmetric provision of public services, z = 1, the cost-of-living is
lower, and the real incomes of both workers and resident capitalists are higher, in the region with

the larger manufacturing sector (i.e., for ¢ <1, G, < Gy iff A >1/2). Increasing z could reverse this

inequality, since G, < G, iff A >z/(1+z).
The demand for a variety produced in region N is

dy = (MELGY™ +HEGT 9 )l ) = [5:G57 +(1=5,)G5'0](plr ) E, (16)
and the demand for a variety produced in region S is

dy = (WEGY 9+ uEGY Ny ) = [5:G0 ¢+ (=56 | (P ) E, (17)

From (5), (14), (15), (16) and (17):

xy =dy =S54 175y HEw (18)
Ay Ag np
xg =ds =| 2L flse —“EZV, (19)
AN AS anE

From (1), (6), (18) and (19), the short run equilibrium profits per variety / per unit of capital are:

w2 (S 128 | BEY 20)
Y \A, Ay T )OK,

Ty = S—E¢+—1_SE z—‘uEW (21)
oA, A, | oK,

The value of a unit of capital located in region r at time ¢ is

13



e

S i (22)
Z(lﬂo) ‘a+9) p+6+p6

where 77 is the expected profit per unit of capital at time ¢, p is a discount rate and 0 is the

depreciation rate. Equation (22) is a discrete time approximation of the corresponding expression

used in Baldwin (1999, p. 260).

5. Long-run equilibrium

A long-run equilibrium involves the equalisation between the value of an additional unit of capital
and its construction / replacement cost."' The former depends on where the manufacturing sector is
located: it is uniform between regions at the interior equilibrium and is larger at the Core in a full
agglomeration equilibrium. The latter depends on where the investment goods sector is located:
assuming that the investment goods sector agglomerates where capital production is less costly, the

following “location conditions” can be formulated:

£

vy=vg=a, for 0<A <l
vy <vg=a, for A =0 (23)

* * —_ *
Ve <vy=a, for A =1

A
: N N
wherea; = min(a, ,a;).

We consider first the long-run equilibrium location of the investment goods sector. It is possible to
envisage two cases depending on in which region the provision of public services is higher that

corresponds, in our model, to producing capital more efficiently:
case a) Hy > H,, . The investment sector is agglomerated in the south, a, = a; = f(H).
case b) H, > H, . The investment sector is agglomerated in the north, @, =a,’ = f(H,).

In a long-run equilibrium investment should be at least enough to reintegrate capital depreciation
I, =0K,, and I, =8H, . Assuming I, =K, and I, =H,, , after substituting (3) into (9), we

obtain;

"' We assume, as a first approximation, perfect capital mobility so that an equilibrium, if stable, is immediately realised.
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E, o |[L, 63 H, +K, (24)
K, o-ulk, '\ K,

Moreover from (8), (22) and (23), taking into account that in a long-run equilibrium expectations

are always realised, it follows:

*

“hy _(p+o+pd)a, 25)
ok,
Using (24) and (25), we get
L 208My (o~ u)(p +5 + o)+ o 1o
Ky u
that is,
. w(L, -d8a,H,)

"o -u)p+6+pd)+uo Ja, 20

which gives the long-run equilibrium level of the capital stock (corresponding to the total number of

manufacturing firms).

In studying the impact of changes in the provision of public goods on the long-run equilibrium, we
need to take into account where the investment sector is agglomerated. That is, whether the long-

run equilibrium is characterised by case a) or case b). For example, considering an increase in the

provision of public services in the south, the effect on K, is

. ‘LL((S+f/(HS2LW)
0K, _ S (Hy)

0H; (0 =p)(p+0 +pd)+ud

when case a) prevails. It can be easily checked that

oK, , (H,)
HW >0 for |f(HS)|>5fL—S>0

S W

That is, when its effect on the labour productivity in the investment goods sector is sufficiently
large, an increase in the provision of public services enlarges the overall stock of private capital.
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On the other hand, the effect on K:V of an increase in Hy is

*

0K, ud

- 0
OH, (0 —w)(p+d+pd)+ud

when case b) prevails. That is, in the absence of any effect on labour productivity in the investment

sector, an increase in the provision of public services reduces the stock of private capital.

Now we turn to the question of how changes in the provision of public services affect the relative
sizes of the manufacturing sector in the two regions, that is, the regional allocation of private

capital, A.

At the interior equilibrium ), =7 =" . Equating (20) and (21), it follows

oL 0=9)40) (1 (1 2p)z-9) o7
271 2= 9)1+9)z

where 0 <" <1 for ¢Z;(IZ<SE<—
1-¢ z

within this range:

)\,*>l for s, >lw
2 2 (l+2)1-¢")

)»*<l for s, <lw
2 2 (1+2)1-¢%)

with lwz (<)l forz=(<) 1.
2 (1+2)(1-¢7) 2

From (12) and (26) s, is given by:

o SkHp (1+0)(L, —0a,H, )+[(0-pu)(1+6)p +08](s,L, -5,0a,H, )

: o(p+6+ps)(L, -6a,H,) (28)

' Note that the condition ¢ < z < ¢_1 is necessary condition for this inequality to hold. That is, the two regions should
not differ too much in terms of provisions of public services within their territory.
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The impact of Hg on the regional distribution of consumption expenditures, sz and (1 —sz ), 18

given by
* 71
98y _ L, (s, -5,) [(O’—A‘u)(l-zl-(S)+O'5]L 2 ()0 with
0H; 0H, (L-%a,H,) (p+d+pd)
ds, oL,
aHES = (<)0 for aHi (s, —s,)=(<)0

That is, the effect of an increase in the provision of productive public services on s, and (1 - SE)

depends on the combined signs of two expressions: the derivative of public expenditures in

investment goods, L, = da,H,, , with respect to Hs and the difference between s; and s.

As for the first expression, if case a) prevails, it corresponds to GZIW / 0H, = f'(HH,, + f(Hy),
which is negative when f'(H) is sufficiently large in absolute value. That is, ai’W / 0H, <0 for
|f'(Hy)|> f(Hj)/H, . On the other hand, if case b) prevails oL, /oH =8 f(H,) >0, that is, this

derivative is always positive.

Regarding the difference between s, (interpreted as a measure of the fiscal capacity of the north
compared to the south) and s,, (the share of public expenditures financed by residents in the north),

the closer the burden of taxation on the north compared with its contributive capacity, the smaller is
the effect of an increase in the provision of productive public services on the shares of total

expenditures, becoming nil at s, =s, . Moreover, starting from a value of sy below sz, such an
effect is reversed as sy is increased above s;. For example, assuming (’)Liy / 0H >0 — which is true

if the impact on productivity of an increase in the provision of public services is not too large —

0s, / dH ; switches from a positive to a negative sign.

In summary, provided that the two regions equilibrate the financing of public expenditures with
their relative contributive capacity (s;=sy), the effect of providing public services on the
expenditure shares is negligible. On the other hand, if northern tax payers are taxed by less than
their contributive capacity, then if the effect on productivity in the investment goods sector of such

provision is small, south could suffer from a reduction in the size of the local market.
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Finally, the impact of the provision of productive public services on the equilibrium industrial

location can be studied looking at the sign of the following derivative:

*

A ) 1_(22—1)(1—¢2)S* 0z 1-¢° ds,,

oH,  (I-¢z) G-¢y  F|oH, (-¢2)z-¢) oH,

It is possible to identify neatly two effects that an increase in Hy could exert on the location of the

manufacturing sector:

*

2
1) The demand effect = z -9 95 according to which the provision of productive public
(1-¢z)(z-¢) 0H

services in the south affects A~ and (I—A*) via a change in the relative market size. Since

*

sy

¢ <z<¢ ™ and ¢ <1, the sign of the demand effect corresponds to the sign of . Therefore, as

S

long as the effect on productivity in the investment goods sector of an increase in Hy is small, the
demand effect is positive on A" and negative on (1 -A )

0 [,_(F-D-¢) .] o

e according to which  the

(1-¢z)° (z-9) IH g

2) The productivity effect = —

provision of productive public services in the south affects A" and (1 —A*) via its effect on the

labour productivity in the southern manufacturing sector. Since the term in the square brackets is

positive for any 0 =< s, =<1, the productivity effect is negative on A" and positive on (1 -A )

When both the demand effect and the productivity effect are different from zero,

* a(1-1"
oA <0 ( )>0 when:
0H OH

*

Osp 02 9z=9) [, _(Z-D-9) .
0H;  oH, z(1-¢2)(1-¢7) -7 °

. ds,
That is, when ol

1s negative, zero or positive but sufficiently small.
N
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In words, an increase in Hy can lead to a higher relative size of the southern manufacturing market —
by relocation of firms from the north to the south — even in the presence of a non favorable demand

effect as long as this effect is not too large.

The latter result tells us that policy measures aimed at enhancing labour productivity of southern
manufacturing firms will be effective only if the North participates to the financing of such policies.
If the South is “left alone” (that is, if public services are financed solely by income of residents in
the South), then the demand effect of an increase in Hy will probably prevail. On the other hand, if
the government sets s at sufficiently high value, letting northern tax payers contribute on the basis
of their capacity (s.), then the demand effect of public expenditures will be more than offset by the
productivity effect.

6. Welfare analysis

The indirect utility of a representative household living respectively in the North and in the South
corresponds to

I-u u
Vy=[0-uw) Ly u Ly H,’ =09 fN H,’ (29)
PNLN NLN GNLN
E.N"( E\ E
Ve=|(1-w)== u="-| H =9—2-H (30)
SLS PSLS GS LS

where P. = p'/*G" is the perfect price index in region r (r = N, S), which takes into account

agricultural prices, E, /L, is the expenditure per household in region r, and ¥ = (1- w)" ™" u".

S . . 1
For the sake of simplicity, we assume that the two regions are symmetric s, = s, ) and that
s, =, . That is, we rule out by assumption the demand effect on the interior equilibrium value of

A. If follows s, = %

A change in Hy affects V) only indirectly via Gy or via Ey. That is,
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vy, oE,V, Gy V.

oH, oH,E, ' oH,G,

1 1
Consider G, = pAy°K, first: an increase in the provision of public services in the South

determines the following change in the North price index of manufacturing goods:

Gy _ Gy (0Ay A;+6KW XS
0H g o-1\0H; 0H g

. ey . 1 1 . Z
At the interior equilibrium corresponding to s, =7 A, =§(1—¢ ) p and

Z_
2
oAy __11-¢ ~¢ <0. It follows that: if Ry <0 or ﬂ>0, but sufficiently small, then
0z 2(z-9) 0H 0H

ﬁ>O . In general, Gy >0 when Ry < _9Ay [Ay :
0H 0H 0H 0H | K,

That is, since part of the production of manufacturing goods has moved to the South, their
consumption is more expensive for the residents in the North because of transport costs. Moreover,
if public expenditure involves a reduction in the size of the overall economy — that is, the number of
manufacturing firms becomes smaller — the Northern price index increases and welfare decreases. If
the size of the overall economy increases, instead, the effect on the price Index is negative if the

increase of Ky is small and it is positive if such increase is sufficiently large.

— O(p+6 +p6)(LW _6aIHW)
(O-u)(p+6+pd)+ud

We have that

. E
Consider now E,=—%_ where E,
2

o0+ pd)1-
0Ly __ 9(p+9+po) |€|) <0 (and therefore g?’ <0) iff |s|<1, where ¢ =

OH; (0 -pu)(p+6+pd)+ud s dHg a,

da, Hy

That is, if the impact of a change of Hs on productivity is small; the welfare of a representative

household in the North decreases.
A change in Hy affects Vg both directly and indirectly via Gy or via Ey. That is,

s _OEs Vs G Vs

_ 0s
0H, oH,E, ' 0H,G, H,
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1 1
Consider Gg = pAy°K,)-° first: an increase in the provision of public services in the South

determines the following change in the south manufacturing price index:

Gy _ G (9Ay A§+6KWK;; .
0H o-1\0H; 0H

. . ey . 1 1 " Z
At the interior equilibrium corresponding to s, = 5 Ag =5(1 -¢ )1 ” and

-z
2

0a; _11-9¢ =>0. It follows that if Ry >0 or Ry <0, but sufficiently small in absolute
dz  2(z-9) OH OH
value, then Gy <0. In general, 0Gs <0 when 0Ky > — A (As

H oH oH; ~ 0H, | K,

That is, since more goods are produced in the South, consumption of manufacturing goods is
cheaper for the residents in the South because they pay less for transport costs. Moreover, if public
expenditure involves an increase in the size of the overall economy this effect is enhanced. If the
size of the overall economy decreases but not too much the overall effect on the price Index is still
negative. However, if the reduction of Ky is sufficiently large also the price index in the south

increases.

Considering now E = %, as before we have that 9By <0 (and therefore glljs <0) iff |£| <1.
S S

That is, if the impact of a change of Hs on productivity is sufficiently large, the effect on welfare of
a representative household in the South is unambiguously positive. If it is sufficiently close to zero,
the effect on southern welfare depends on the counterbalancing of two negative (the reduction in the
overall expenditure and the reduction of the size of the overall economy) and two positive effects

(the aggregation of industrial activity and the consumption of public services).

7. Concluding remarks

We have adopted a CC model with capital mobility where the government sector provides firms
with services produced with investment goods and financed taxing the residents’ income of each
region. As a major contribution to the literature, our approach considers jointly two effects arising

from public policy decisions on expenditures: the demand effect and the productivity effect. The
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interplay of these two effects determines the final impact of an increase in productive public
spending in one region on the spatial distribution of firms. Furthermore, the latter result is
influenced by the way in which tax payers of the two regions contribute to the financing of
productive public expenditures. Finally, in the case of symmetric regions, the impact of an in

increase productive public services is unambiguously welfare enhancing.

An important conclusion of our work is the following: assuming that productive expenditures could
be used effectively to enhance factors’ productivity in a backward region, policy measures aimed at
reducing regional asymmetries could work only if advanced regions contribute to the financing of

such policies.
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