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1 Introduction

Regions consistently differ in their economic performance and development?. This results in
differences in the level of income, employment and welfare. Such differences are seen as
neither socially nor politically desirable. Economic integration, is seen as a strategy to reduce
such regional differences®. Cooperation between regions to enhance the process of economic
integration can be beneficial.

In reality, however, although many cross-border barriers have been removed and
factor mobility has increased, we nevertheless still observe great differences between regions
and there economic development. The Euro crisis gives us with ample examples. What might
be the reason for this development? It is often pointed out that markets, like the labour
market, do not work well and are relatively rigid. We suspect that unvarying differentials in
income and welfare between regions are also caused by other factors.. Although some regions
have comparative ‘physical’ advantages, all kind of intangibles can also lead to comparative
advantages (the legal structure, the public administration, and the public health system).
These intangibles form a part of the institutional structure of a region and have public good
characteristics (high level of non-excludability and non-rivalry).

In this paper we analyse the effects of differences in institutional structure on
economic integration and economic development. We try to get an answer on the question:
“What are the consequences of regional integration for economic development and efficiency
when regions differ in their institutional structure”. It is assumed that institutional structure

generates externalities. Next to that we assume there is a positive relation between public

! Corresponding Author e-mail g,c,geerdink@utwente.nl

2 See EUROSTAT hittp://epp.eurostat.ec.europa.eu/portal/page/portal/
region_cities/regional_statistics/data/main_tables
3 See for example the motivation for regional policy in Baldwin and Wyplosz e.a (2013).
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capital and institutional setting ( maintenance of property rights and so on). We incorporate
public capital as one of its arguments, in addition to labour and private capital in the
production function which generates positive externalities in line with the suggestions made
previously. These are the unpaid production factors (public capital).

The paper is organized as follows. First, in section .2, we introduce the model used to
compare regions with a difference in the productivity of their public capital. To assess the
effects of economic integration, in section 3 we first look at the economic development of the
regions separately (autarky situation), without integration. Next (section 4) we introduce
economic integration, where we assume mobility of labour and private capital, but immobility
of public capital. Labour commutes, ,if the wage rate in the other region is higher, workers
will work in that other region but will still spend their income in their resident region. In
section 5 the effect of integration of regions on overall income, production and efficiency is

discussed. Section 6 summarizes and concludes.

2 Public / Private Capital and Externalities

In this section we describe the model used to compare the development of two different
regions. Both regions are identical except for the productivity of public capital, In the regions
there are n firms, operating under perfect competition. We start with the production function

of a representative firm.

2.1 Public Capital

Besides labour and private capital, public capital has a positive effect on output of the firm
but at a decreasing rate. The more a firm makes use of public capital, the smaller the
productivity of public capital To take account of this phenomenon the ratio of public capital
and aggregate private capital is incorporated in the production function, in line with Barro and
Sala-i-Martin (1992). They distinguish three versions of publicly provided goods: publicly
provided private goods, which are rival and non-excludable, publicly provided goods which
are non-rival and non-excludable and publicly provided goods that are subject to congestion,
which are rival and to some extend non-excludable (highways, water and sewage systems,
and law courts). This last type fits best with our purpose, to include institutions as a

productive resource. Below we give the production function for the representative firm j :
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Y, :Kja(IZLj)la(E)ﬁ j=1..n (1)

The variables bearing the subscript j are specific to a representative firm; the other variables

are exogenous to a single firm. K; represents the capital stock and L; represents the number
of workers of the j-th firm. The variable K represents the total private capital stock of the

region, whereas k = *%_ is the region-wide capital intensity, which is exogenous to the firm.

The variable P represents public capital. The parameters 0 <« <1 and 0 < £ <1 indicate the

productivity of private and public capital.

The positive externalities stem from the region-wide stock of capital and the capital
intensity of public capital. Labour productivity increases if the region-wide capital intensity
increases (unpaid production factor)®. On the other hand, it generates negative externalities
due to the more intensive usage of public capital. There is a kind of rivalry with respect to the
use of public capital. Note that the public capital stock generates positive externalities, but at
a decreasing rate®. The production function is linear-homogenous in the firm-specific

variables (K, L;), and has the following properties: F, >0, F,, <0, , where v =K, L, K ,E

LI j? J1T K
whit L = Z L,and K = Z K .Next we move to the firm trying to maximize its profit.
j=1 j=1
2.2 Firm behavior, Private Capital and Externalities

Because of the assumption of perfect competition we take one firm to resemble all n firms’ in

the economy. Firm j faces the following maximization problem:

max(Y; —w;L; —R;K;) (2)

* See Barro & Sala-i-Martin (1992) and (1995) for details and explanation of this mechanism .

oY, Y.
> Qutput increases as the ration public capital / private capital increase or l_—_1 - s Y. >0.

o) () (&)

P
As the ratio, (R , increases the contrition of public capital decreases.
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The production costs consist of labour costs and costs of capital. The costs of capital consist

of depreciation, which is assumed to be 100% (depreciation rate of capital) and interest costs.

The wage rate w; and return on capital R; can be found by the first order condition:

av, e PY
Nk RS (Bj ~R; =0 and
oK K

oY, al¥a. . (PY
= -aK, (k)L j(Ej —w, =

i

In a fully competitive environment (labour market, capital market and final goods market) the

wage rate and return on capital are the same. (R; =R and w; =w). The region wide

equilibrium aggregate capital stock and labour is the total of capital and labour of all (n) firms

N K.
(K=nK; and L=nL;). In equilibrium the capital intensity (kz%:L—‘), for films and
i

regions are the same, thus return on capital equals:®
B
R= a(Ej @3)
and wage rate:’
(PY
w=(1-a)kl — 4
1-a) (Kj (4)

To find the gross regional output we have to aggregate over all n (identical) firms:®

l-a
L. l-«o ﬂ L ﬁ
*R= Rj =al L (Ej (Bj and because —- = L we have R = a(Ej )
K i L K Kj K K

K;
L;

. Inserting this capital-labour

K, “ / -
Twy=w= (l-a)— kla[ij . In equilibrium we have k = K
L, K L

B B
ratio leads to W = (1— a)k kl_( j . Finally we have the following wage rate; W = (1— a)k(::j :

l-a V4 B
oY = ZY —nv, = (oK, ¥ (knL, | QT L I (i RV Bj .
: L) (K K

=
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Py
Y = K[Ej , orY=K"/p’, (5)

In equilibrium, regional output depends on the aggregate private capital stock and the ratio of
public / private capital stock.. The social rate of return on private capital equals the marginal

Costs:
aY P g social

Comparing equation (3) with (3B) we see the difference between private and social return on
capital. The social rate of return, R is lower, (i.e.a > (1- £)), equal to. (i.e. o =(1-5))
or higher, (i.e.ax < (1—/)) than the private return on capital. If the social rate of return

exceeds that of the private rate of return, private investments results in positive externalities
and otherwise negative externalities.
After the factor prices are known we can calculate the income share of labour and

capital.. Total income consists of wage income and capital income.’

p B p B
Y=wL+RK = (1—05)K(Ej +0¢K(Rj (6)

The income share of both labor and capital is fixed because of a Cobb-Douglas type of the

production function.

2.3 Private and Public Capital Accumulation

We restrict the analyses to two periods, the period before (autarky) and after economic
integration. We compare the regions in autarchy with economic integration. First we look
how the region evolves over time without integration. We introduce a time index t for all

endogenous variables. See section 2,1 & 2.2

B B B
9Y:WL+RK=(1—05)EB L+a£ K=KE :
LK K K



G.C. Geerdink & P.J. Stauvermann

B
P
R g _rj (3A)
t {Kt
(P Y
W, =(1-a)k (Et j (4)
t
p Y
Ytth(?tj , orY, =K ’PR’, (5A)
t

Belowwe look at the development of the economy in autarky, that means the equation of

motions of public and private capital.

Equation of Motion for Private Capital

We use an OLG model with two generations to determine savings.*® The young generation

supplies labour, resulting in a labour income. In our case this equals w,.L =(1—«)Y,. Total
savings in period t are S, =$w,L where §=s(1—r) is the after tax saving rate and ¢ the

average tax rate on wage income. Total savings are thus;
S, =4(1-a)Y, (7)

Next we determine, K, ,, the private capital stock in period t+1. This capital stock equals

total savings in the previous period t. Current savings are the next period’s private capital

stock, that is K,,, =S, . (Capital is fully depreciated after one period) This results in the

following private capital stock period t+1**:
5V
Kia =S = §(1—0{)Kt(—tj (8)

Equation of Motion for Public Capital

1%In this type of OLG model with a log-linear utility function the saving rate equals S = ﬁ where p is
+p

the rate of time preference.

K (P Y PY S 2
1 Wt=(1—a)—t(ﬁtj and WtL:(l—a)Kt[E‘J s0 stzs(l—a)Kt(EtJ .

L
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The public capital stock in period t+1, B, ,, is financed by taxes and equals the tax revenues
of the previous period t. Total tax revenues in period t are given by T, =ww,L. If taxes are

levied on labour income, the public capita stock in period t+1 amounts to:

B
Ra=T =7(l~ a)Kt(—‘j ©9)

e (10)
S

The ratio depends on two parameters: the overall tax rate and the saving rate; that is = and, $§
and is constant. Therefore the return on private capital is constant in equilibrium. Now the

production function can be rewritten as follows:

B
Y, =(§j K, or Y, = AK, (11)
S
)
where A:(Tj . The resulting production function, (11), resembles that of the AK
§

production functions used in endogenous growth theory and exhibits constant returns to scale.
Using aggregate savings and the equilibrium ratio between public and private capital

we find the following income relation:*2

B
nﬁ=éa—a{§jvt 12)

The growth factor can now be calculated quite easily from equation (12). It is:

B

B
T T .
2Y,,, =K. —j because S, = K, ,we haveY,,, = St(gj and S, =S(1— )Y, we have

$
T B
Y, =801- a)Yt(Tj . From this the growth rate can be derived, which equals
S

Yt+l & T g
(1+ g) = Y_ = S(l—a)(gj .

t
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l+g=

s
Y;l =§(1- a)(g (13)

t

Economic growth depends not only on the propensity to save, §(1—«) and the tax rate, r,

but also on the productivity of public capital, g and the ratio between tax and saving rate

A

from wage income, (Tj Assuming no population growth this is also the per capita growth.

The growth rates of income, consumption, private and public capital formation and per capita
consumption are the same®® .
Next we introduce difference in productivity of capital and analyse the consequence

for economic development in autarky.

3 Difference in Productivity of Public Capital: the Autarchy Case

In this section we examine the autarchy case of the regions and how they develop
when there is no labour or capital mobility. The only difference between the two regions is

that they differ in efficiency of their public capital.

3.1 Regional Differences in Public Capital

We start where region 1 is more efficient in its public capital. We take h (h>1) as a scale
parameter for the productivity / efficiency of public capital. For the least productive region we
set the value of h as 1. For any firm j we have the following adjusted production functions for

the 2 regions:

B
K
“From (8) and (10) K,,, = §(1— a')Kt(éj . The growth rate equals K;ﬂ = §(1— a)A =@1+9).
S t

P+
From (10) Ry _ 10+ 9,) =§ thus g =g, and R _ (L+ g). The resource constraint equals
Kip K@+9) s R

Y,=C,+K,,+P, and 1+ Q)Y, =Y,,, =C,, + 1+ 9)K,,; + @+ g)P,, . This results in

Cor = (L+)C, or =2 = 1+ 9).

t
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hp Y
Y1,j = Kl,ja(kl,j |—1J)1 [ K“] and (14)
1]
B
_ a(A ~af Py
Y2,j - KZ,j k2,jL2,j K (15)
2,]

The region-wide aggregated production functions can be rewritten as follows:

P B
Y, =h’K,, [i] and (16)
Kl,t
B
P
Yo = K2,t( Kjt} 17)

We see that income of region 1 exceeds that of region 2, (h”>1). and the wage rate and the

return on capital in region 1 will therefore be higher;

P, Y P, Y
R, :ahﬂ(i] >R,, :0{ 2"} and (18)
Kl,t K2,t
P, Y P, )
Wy, =(L-ah’k, | | W, =[1-a)k, | - (19)
Y ' Kl,t ’ Y K2,t

Below we summarize the differences of the two regions in the case of autarchy:

R = hﬂRz,t » Wi = hﬂWz,t Y = hﬁYz,t (20A)

Now we need to asses capital accumulation of the two regions.

3.2 Private and Public Capital Accumulation in autarky

Next we move to de development of public and private capital of the two different regions in

autarky.

Equations of Motion for Public Capital
We assume that the local government have a balanced budget and that public investment is

financed by taxes on labour income ((P,,, =T, and P, , =T, ) Knowing the total tax
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revenues from the previous period, the level of public investment in region 1 and 2 are

respectively:

Pia= 7(1_ a)Yl,t and (21)

Pora = z'(:I-_CZ)Yz,t (22)

Comparing the two regions we can see that public investment in region 1 exceeds that in
region 2 by a factor hﬁ(Ylyt = h*’j'Yzlt), see equation (16) and (17)). This is due to higher tax

revenues from a higher wage income.

Equations of Motion for Private Capital

For private capital formation market clearing in region 1 and 2., ( K,,=S, and
K,.1 =S,,), result in the equations of motion for private capital and the ratio of public and

private capital:

7295

P
Kita = §(1_a)Yl,t and —= (

1t+1

j and (23)

P
KZ,I+1 = §(l_ a)Yz,t and 2 = (é} (24)

2,t+1

As with public capital, the private capital stock in region 1 is higher than in region 2. Next we

move to the consequents for regional income.

3.3 Income/ Output and Growth in Autarky

Knowing private capital and the ratio public / private capital ((23) & (24)) gives us the
development of income over time in the two regions ((16) and (17)

B
Ylm:h%(l—a)(ij Y, and (25)
, s

B
A T
Y2,t+l = 5(1_ a{gj Yz,t (26)

10



Institutional Differences and Productivity of Public Capital

The development of income in region 1 is h” times greater compared to the region 2 The

corresponding growth factors of region 1 and 2 are given by:

Y. g
1+g, = ;‘*1 =hﬁ§(1—a)(g . and 27

1t

Y2t+1 A T g
1+9g, = YY =S(1-a) R (28)

2t
We summarize differences between the two regions below:

I:):I.,t+1 = hﬁPZ,’H—l
Kiea =Ko (20B)
Y1,t+1 = hﬂYz,m

A+g9,)= h” @+ g,)

It is clear that private and public capital formation, income development and the growth in

region 1 is h” times greater than in region 2. This means that the development of both
regions diverges due to the difference in the productivity of public capital resulting from
different institutions which is evidently. In autarchy there will of course be no convergence
between the two regions.

As was mentioned above, autarchy is simply a reference case. The question we are
interested in is what will be the effect of economic integration with free mobility of factors of
production? This question is addressed in the next section.

4 Economic Integration: from Autarchy to Factor Mobility

To investigate the consequences of economic integration we now allow mobility of labour
and capital, but public capital remains immobile. We assume that both regions have an
identical quantity of resources (capital and labour) from the first period (t) and that factor
mobility occurs, just after period t, in period (t+1). The tax and saving rates are unchanged
after integration. Factor mobility results in equalizing wages and return on private capital

through arbitrage between the two regions after integration.

11
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We first look at the implication of the non-arbitrage conditions for the capital and the

labour market in the two regions and then the resulting effects on income and growth

4.1 The Arbitrage Process after Integration

The wage rate and the return on capital in region 1 exceed those of region 2. Therefore both
capital and labour will flow from region 2 to region 1 until the wage rate and the return on
capital are equal in the two regions. The two non-arbitrage conditions are then met and the
flow of labour and capital will stop.

This means that in equilibrium we have R, =R, , =R, . This leads to the

following non-arbitrage condition for the capital market:**

P, P P
h Kl,t+1 — 2,t+1 or Kl,t+l = hﬂ Kz’prl (29)
1t+1 2,t+1 2,t+1

Capital between the two regions will be divided in line with the overall productivity.

Integration also leads to equalized wage rates, thus w,,, =W, ,; =W, . This results in

the equation below™:

K K R
1,t+1 — 2,t+1 — kt+l (30)
Ll,t+1 L2,t+l

It indicates that, after integration, in equilibrium, the capital-labour ratio is the same for the
two regions. What the consequences are with respect to capital accumulation after integration

is analysed in the next section.

14 . . . . hPlt+1
Using equation (18) to find R, ; =R, ; resultsin a| —— |=«
Lt+1

P2,t+1 hPl,t+1 P2,t+1
or = . From
K2,t+l

Kl,'[+1 2,t+1
hP,
) . Lt+1
thiswe find K, ,, =——K, ;.
2,t+1

s s
~ hP, ~ P,
We use (19) to equate the wage rates which gives us: (1— a)klM city e (1— a)kzm 22
Kl,t+l K2,t+l

hP, P, n - N R
From (29) we know that( 1‘”1] :( 2t j thus Ky, =K, =Ky =K.

1,t+1 2,t+1

12
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4.2 Private and Public Capital after Integration

Both regions have identical tax rates and taxes are used to finance own public capital. The

budgets are balanced.

Equations of Motion of Public Capital after Integration

The public capital stocks for regions 1 and 2 are given by: '3'1,H1=T(1—05)Y1,t and
P,.. =7l a)Y,,, similar to the autarchy case.
For private capital formation, however this is not the case. The introduction of capital

mobility leads to market clearing for both regions simultaneously. After integration has taken

place, aggregate savings are the sum of savings in the autarchy case, S, =S,, +S,, where
S, =8(l-a)Y,, and S,, =8(1—-)Y,,. The non-arbitrage condition (30) gives us the relation

between capital formation in the two regions in period (t+1) after integration. Using equation
(20B) we to derive the ratio between public capital of the two regions:

P
1t+1 — hﬂ (31)

I:)2 L+

The non-arbitrage condition for the capital market, equation (29) and the relation between

public capitals, equation (31) gives us the relation between private capital of the two regions.
.16

Kl,t+l = h(ﬂ+l)K2,t+1 (32)

It tells us how capital will be divided between the two regions in case of factor mobility.

Capital stock in region 1 exceeds that of the autarchy case. In case of autarchy, capital stock
in region 1 is h” (20B) times higher than the capital stock in region 2. After integration it is

h*Y times higher (32). This is caused by a higher return on capital in region 1 compared

with region 2.

P
% Non-arbitrage condition capital market (30) K, ,,; = h—""-K, ., and inserting —* = h” (31) results in
2,t+1 2,t+1

equation (32).

13
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4.3 Aggregate (Private) Savings and Private Capital

After integration, capital mobility allows aggregate savings to move where rates of return are
highest. Below we analyse the consequences of capital mobility for the two regions.

Equations of Motions for Private Capital after Integration

After integration, the aggregate savings of the previous period will be distributed over private
capital in the two regions in line with equation (32). Total saving depends on total income of
regionlor2 (Y, =Y, +Y,,).

S, =$(l-a)Y, (33)

To compare autarchy with integration we assume that in period t income and production in
region 1 and 2 are the same, that is, Y,, =Y,,. The same can be done with the total private
capital stock. Market clearing ensures that aggregate savings equals capital formation in

region 1 and 2. We use equation (32) to find the capital stock of the two regions after

integration:*’

A 1
K M 2t+ = S(l— Q{W}Yt and (34)
" hl+ﬁ
K 1Lt = §(1—6¥ W Yt (35)

The superscript M refers to the situation of factor mobility and integration.. We conclude that

h1+ﬁ
)<1/2 and1/2<| —— | .8

KM > K. and K Mot < K, because 0 <( 1+ h?

1+h*”

YWehave K, =K, + K, . Inserting (32) K, ,; = h(ﬂ“)KZ’t+l results in K, = (1+ h(/m))KZM.
The equating of motion S, = K, results in: S(1—a)Y, =K, + K, ., . Substituting (32) results in
SL-a)Y, = h(ﬁ”)KZ’t+1 + K, (1. finally leading to (34) and because (32) K, ,, = h(/”l)Kz]t+1 to (35).

1 . 1
' By assumption Y, =Y, and Y, +Y, =Y, thuswe have Y; =Y, = EYt Kt = S(l—oz)EYt and

Koia = (1 05)%Yt . See equation (23) and (24).

14
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As might be expected, part of the savings from region 2 are used for capital accumulation in
region 1. Because if the stock of private capital changes and public capital remains the same,

the ratio of the two also changes.*®

Pl . T(l_a)Yl,t 1+ h*/ d 36
KMia AV T B (30)
Poa T(l_a)Yz,t _z 1+h"#
§ 2

KMot B A 1

In region 1, the ratio between the public and private capital increases (an increase in private
capital, income and savings) while in region 2 it decreases (a decrease in the private capital

stock, income and savings). Comparing the ratio with the autarky results in:

P P P P
K:A'—”l > % and K“ZAM < Kz'”l because K"iu1>K,, and K" <K, or
1t+1 1t+1 2,t+1 2,t+1
. 1+h*” 1+h*”
alternatively 0 < +—1 <land1<|=* .
2h*/ 2

Workers of region 2 move to region 1 to work there because wages are higher.
Employment in region 2 also will decrease.?

Summarizing we can say that integration has two opposite effects for region 1. First,
private capital accumulation increases due to higher return on (private) capital and secondly
the productivity of public capital decreases due to increased private capital formation, which
causes congestion. The opposite effects occur in region 2. Private capital formation decreases
but there is a simultaneous increase in the productivity of public capital due to reduced
congestion. However, integration leads to a more efficient allocation of private capital and an
increase in the productivity of public capital. In the next section we will investigate the effects

on income and growth of economic integration.

1
** We have substituted Y, , =Y, , = EYt :

% The non-arbitrage condition of the labour market tells us that the capital-labour ratio is equal across the

M
K 2,t+1 K2‘1+1

, ° M M
regions, so we have =Kk and because K" 2t11 <K, ,,; wehave L" 2t <L, ;.

s Ly

15
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4.4 Income and Growth after Integration

Now we can determine private capital formation and the production and income of the two
regions in period t+1. We use the results from the section 3, The aggregate savings are

allocated differently between the two regions after integration, which results in:**

. ohA -5 B
Y M1,t+l = hﬁS(l— a{wJ (éj Yl,t and (37)
" 2 1-p r B
Y 2,t+41 = S(l— a{mj (g} Y2,t (38)

It is clear that region 1 benefits from economic integration. If we compare autarchy Equations
(25), (26), with integration we see that income increases,

1+
because Y M1ea > Y, ( [ 12h

1-p
Wj >1). Income decreases in the less productive region2,
_|_

2

1-p
WJ <1).Income difference between the two regions increases. If we
+

Y Mo <Y1, ([

express region 1’s output in terms of region 2’s output we find the following result:*

YV =h* Y My, (39)

2! Using equation (16) and (17) and inserting (34) and (35) and the public / private capital ratios of (36) gives;

P ’ ( ht/ H} r
Y, =K, =5 | = h%8 1—a{—+j {—A} Y, . Next we can substitute Y, = 2Y,
i t L 14 h” 28| 't t t

o X ohts \7 1
resulting in: Y, = hﬁs(l—a{—j ‘:E A

A 1-p p
P . 1
For region 2 we have Y, ,,, = sz(ﬂJ = S(l—a{—j (%) Y, substituting Y, = 2Y,,
: , 5 :
2,t+1

2 1-8 B r s
results in: Y, = S(l—a{wj {g:l Y, - Note that ‘:g} 2Y;, :|:
+ =5
nof 2™
1+h*/

2 7
[1+ h“ﬂJ

have B < B+1- %< B+1.

N

B
1—
} 27,

N

2
%2 The factor equals = WD) = WF pecause 0< B<1and 0< B2 <1 we
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The income in region 1 is h*4~ times higher than in region 2, where in autarchy,? income is

h” time higher. Income differences are increasing after integration. Additionally we can

calculate the growth rates of the two regions after integration:

1 \~ B
(1+ g Ml) = hﬂ§(l— a{lth) (%j and (40)
2 1-p - B
1+g")=81l-a) —— — 41
1+ g"2) =5 “{1+wwj (éj (a1)

Of course differences in growth rates of the two regions are also increasing.
A+g") =h7 (1+g">) (42)
Summarizing the results we have:

Pl,t+l = PZ,t+l
KMt = h"P KM, (20C)
YMig =h"P 7 yM 2441

(L+g,) =h""" (1+g,)
The result brings us to the proposition below.

Proposition 1:
Economic integration of two regions, with difference in productivity of public
capital reflecting differences in institutions, leads to divergence of economic
development of regions.

Proof:

We prove by comparing the levels of output of the two regions in autarchy and integration.

2
Because 0< B <1 and thus h*” >h*"# >h” >1 we have Y"it1>Y,,,, and Y, >Y"sra.

Furthermore, we know that Y, >Y,,,, and this results in Y101 > Y, > Y, 0 >YM2ra.

2 Equation (20B) where Y, =h”Y, .

17
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Integration improves the all over efficiency of the two regions and leads to higher output and
income on aggregate. Coordination between the two regions might be needed to internalize

the efficiency effects of integration. Below we investigate the efficiency effects.

5 Economic Integration and Efficiency

To analyse the efficiency effects we compare aggregate output / income of the two regions in
autarky with integration.

The aggregate income of the two regions is Y, =Y, +Y,, . We assume that in autarchy

,income and output are the same for both regions thatis Y,, =Y, = %Yt in period t. For the

next period (t+1) we first look at autarchy and secondly at integration(M).

5.1 Aggregate Income / Output in Autarky and after
Integration

Overall income can be found by aggregating the income of the two regions, equations (25)
and (26), which results in the overall income development and growth rate:?*

s Sl-a)(r !
Yiu :Yl,t+1 +Y2,t+1 =(+h )T —| Y and (44A)
A B
1+g)=(+ hﬂ)s(l—_“)(éj (44B)
2 S
B
The share of income between the two regions equals for region 2 and for
+h?) (L+h?)

region 1. If there were no differences in public capital (h =1), then the share of income for
both regions equals 50%.
Using equation (20C) gives us the income development and growth rate in case of

integration:*

? Total output equals Y,,; =Y, ,; + Y, Adding up (25) and (26) after we have substituted

Yie =Yy = %Yt we find Y,,, = (L+h”) S(l_a)[é

B
> ] Y, , aggregate output in autarchy case.
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s
VM =Y M +Y Mo = (L h7) 2 S “)§ Y, and (45A)
2/ \§)

B
s "y = s h) S “)(Tj (45B)

S

Next we compare economic development in autarky with integration.

5.3 Comparing Income / Output in Autarky with Integration

Comparing the result of autarky given the restriction on the parameters,0< <1 andh>1.

leads to the following proposition:
Proposition 2:
Economic integration of two regions that differ in institutions (public capital in
this case), is efficient because it leads to an overall increase in aggregate income
and output.
Proof:
The proof is by comparing the aggregate output of the two regimes (autarchy and integration).

From equation (44A) and (45A) it follows that (for 0 < £ <1) 27 <2 which implies that:

Mo = @eh) S “)(S]ﬂ > (L+h”) (12“)[Sj Y =Y.

%Total output equals Y V2 =Y M1 +Y ™21 Using equations (37) and (38) substituting

a1 g A B
Yl,t = Y?_,t = %Yt results in ;Y Ml,t+l = hﬁ 5(12 a)(lihhhﬂJ (%) Yt and

A 1-5 s
YMoa = S(l a') 2 z Y. . Adding up results in
2 §) !

1+h*”

145 -5
M= (L+ hﬁ) (l a)[ } [1ihhl+ﬁ + 1+f\l+ﬁj Y, . This we simplify by bringing 2 out of the

20+ h#) Y’

a B
brackets which results in: Y M1 = (1+ hﬂ)@[é} Yt( 1+ hP J . Canceling (1+h™”)
+

A

B
leaves Y ™i.1 = (1+h”) (2 )21 ﬁL} Y, , which reduces to Y t+1—(1+hﬁ)(2—a)|:—:| Y,.
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Income differences between regions are smaller in autarchy than in integration. Aggregate
income in integration exceeds that in case of autarchy. Economic integration has losers and
winners. The region with a less efficient institutional structure and thus public capital stock
will see a decrease of income and output. The more productive region benefits from the
integration process due to an increase in income. However, the integration process is not a

zero sum game. On aggregate, overall income and output will increase.

6 Summary of the Results and Conclusions

We may conclude that if regions have different institutional settings, resulting in difference in
overall productivity this will result in different economic development in autarchy and
economic integration. As an indicator of institutional efficiency we used the ratio between
public and private capital. in the regions’ production function

If regions integrate we observe a movement of capital from the less productive region
to the more productive one, resulting from a difference in return on private capital. This has
two consequences. For the more productive region return on private capital decreases together
with return on public capital, but output increases. For the less productive region the reverse
happens: return on private and public capital increases but output decreases. This arbitrage
process equalizes private returns on capital between the two regions, but it results in a
divergence in the economic development after integration. The more productive region gains
and the less productive region loses from integration. The overall picture, though, is that
integration increases efficiency and the overall economic development on aggregate.
However, only one of the regions will gain and the other will lose. It is questionable whether
the two regions would be willing to integrate. There is no incentive for the losing region to
co-operate in the integration process. This leads to a co-ordination problem is addressed by

the authors in another paper.
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