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The new analyses in economic sciences give a strong attention to
the internal and external returns to scales of an industry. These
economic theories envisage the existence of a competing sector,
which produces a homogeneous good, another sector in monop-
olistic competition, which produces differentiated good with in-
creasing return of scale, and another sector in imperfect compe-
tition profiting from external effects. These assumptions are the
base of ‘NewTheories of the International Trade’ analysis (ntit).
By adding the assumption of freedom movement of the factors
of production and spatial analysis into the economic analysis, we
can speak about the New Geographical Economy (neg). In this pa-
per, we propose to provide a model of the regional interaction by
introducing the space variable as a factor, which directs effective
choices of the economic policy. Therefore in the first section the
geographical character of the labor productivity is introduced. The
labor productivity spatialized as being the rise of the coordination
mode is described in the second section, while empirical approach
of space dynamics will be the subject of the last section.
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geographical characteristics
of economic growth

To seize the geographical character which improves the tfp, we
break up the growth of technical progress by space elements in in-
teractions. tfp integrates geographical elements, such as the com-
petitiveness indicator of an area.

By analyzing the determinants of the total factor productivity;
we try to show how the tfp is explained by the improvement of the
labor productivity. New approaches (Krugman 1991) consider that
industrial sector is competitive if it is able to gain success in the in-
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ternational trade due to its productivity and maintaining high re-
munerations of labor.This definition is justified more specifically in
the presence of economy, the price effect of which is limited. It is the
case of small, open countries where the measurement of the labor
productivity seems to be determined primarily by the importance
of the competitiveness of nations and sectors.

Productivity is not the only determinant of the competitive po-
sition of economy. Small open economies can have certain ability in
fixing their prices compared to the world market and thus reflect a
possible rise of their production costs. In addition, exchange rate,
wages, taxation also form the price component of competitiveness.

After having to point out the interest of tfp in the income
growth of an area, we present some determinants of space natures
which take the current analyses of technical progress as a starting
point (Romer 1986; Helpman 1981).

decomposition of the total factor
productivity (tfp)

The apparent average productivities of each factor, respectivelyQ/L
and Q/K are partial because they evaluate contributions from each
one of these two factors to production in an isolated way.

Calculation method of tfp assumes constant returns to scale.
Let us consider the following production function:

Q(t)=A(t) ·F[K(t),L(t)], (1)

where Q(t) is the added value in volume, A(t) a parameter of dis-
placement of the production function and F[. . .] a total indicator of
inputs.

The total factor productivity
∏

F (which coincides with A(t)) is
equal to the relationship between the volume of the output Q and
the volume of the factors F:

∏
F
= Qt
F[K(t),L(t)]

. (2)

We can express the growth income rate by three growth rates:
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Q̇
Q

= Ȧ
A
+ (1−α)

K̇
K
+α

L̇
L
. (3)

We note by: 1−α = AFKK/Q and α = AFLL/Q, with α being the
income elasticity by report to the labor force quantity employed in
sector.

The tfp growth rate is below:

λ= Ȧ
A
= Q̇
Q

−
[
(1−α)

K̇
K
+α

L̇
L

]
. (4)

By symbolizing the growth rate of the tfp by λ, the growth rate
of labor productivity by p and the average productivity of work by P,
we can write:

λ= p− (1−α)
k̇
k
. (5)

With P=Q(t)/L(t) and k=K(t)/L(t).
To calculate the total factor productivity (total), we assume that

the production factors are remunerated by theirmarginal productiv-
ity.This condition is checked for companies ‘price-takers’ on the fac-
tors markets organized by the pure and perfect competition. Conse-
quently,α∃ and (1−α) are respectively the contribution of labor and
capital to the added value.

Growth rate ofA(t) seems as an indicator of the profits tfp. It is a
long period growth which is not allotted to the accumulation of the
production factors (K and L), but rather with the improvement of
factors productivities, in particular work. These profits as a growth
rate of the total added value dissociated from the two factors of pro-
duction are in the origin of the increase in the product for a given
volume of the production factor. It is often useful to allot them to
‘technical progress.’ Actually, they represent a fascinating residue of
account. All the not strictly quantitative elements contribute to the
increase of the labor productivity.

Thus, technical progress is not only due to the improvement of
the labor quality or the stock of capital (related to its renovation) but
also to the progress in the organization and business management,
as well as to any forms of externalities related for example to the
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contiguity, concentration of specialized labor or with the diffusion
of information.

Spatial Source of tfp: The Spatial Character
of the Labor Productivity

A significant teaching analysis of the economic growth model ac-
cording to Solow (1956) shows that on the long run growth of in-
come per capita is due only to the quantitative accumulation of pro-
duction factors under the influence of decreasing returns to scale.
Consequently, tfp evolution is only able to underlie a durable and
long run growth path. In traditional models of exogenous growth,
calculation of the tfp evolutionmakes it possible to obtain a techni-
cal progress indicator. However, this decomposition does not spec-
ify the origin of the technical progress, which is thus supposed to be
exogenous (basket of the sky).

During last years, this analysis was criticized by a certain num-
ber of economists (Romer 1986). The latter developed endogenous
growthmodels. A central idea of this new theory is that growth does
not result solely from one exogenous factor but also from cumula-
tive increase in an endogenous factor, which represents the stock of
knowledge generated by investment (Romer 1986) and human cap-
ital (Lucas 1994).

We try to show that the tfp (a measurement of technical prog-
ress or growth explained by endogenous factors) is allotted to the
profits of labor productivity in spite of improvement in growth due
to new investments in the presence of productions functions under
increasing returns. If the productivities of the primary education
factors of production are cancelled in the long run, labor productiv-
ity improves due to localization effects. The labor productivity (it
will be the subject of the following development) is considered as
being a space variable related to the site and the density of the la-
bor, compared to space entity. Labor localization is measured by the
distance between the central area (generally considered as a leader
area) and another area. The central area is not defined according to
the labor productivity butwith various spatialized approaches of en-
dogenous growth.

If we introduce differences on the level of the human capital, the
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analysis of the nge finds other dimensions and contributes to stud-
ies the endogenous growthmodels (dependent on know-how), char-
acterized by increasing outputs of scale and a perfectmobility of the
force of work between various areas and sectors.

Specialization of the Technical Progress and Spatial Effect
on the Labor Productivity (The Static Technical Progress)

In the following analysis, added value or the production of an area
or a country is calculated according to production function of ces
type, where the economic activity is determined per unit of surface.

Each unit of surface is an area, which has particular geographical
characteristics. These geographical, demographic or cultural charac-
teristics influence human behavior responsible for the operation of
production or consumption, aswell asmovements of thework force.
Each unit of surface or area lodges a labor having specific qualifica-
tions, which depend on the human capital localization, specific cul-
tures and clean lawful framework.The theoretical approach of mod-
eling production geography takes the theoretical abstraction of Cic-
cone and Hall (1996) as a starting point.

The economic density of macroeconomic variables is an essential
concept in the Ciccone’s approach. In particular, the author assumes
that the density of work in an area i (mail i) is a space variable, which
affects the income growth rate of a particular area in one country,
via the information exchange in the form of commercial trade.

Surface labor productivity per unit (by mail i) finds other dimen-
sions in areas, where the working density is high (all depends on the
elasticity of the value added compared to the density). Transmission
channels of working repair in a system r influence the labor produc-
tivity of an area, economic health and the regional development. In
this case the technological spillovers and the tic play a significant
role by the means of various measurements or mode of adoption of
new production methods.

Following Ciccone and Hall’s (1996) assumptions, we suppose
that production function by unit of surface i, is as follows:

Yi =Qr (EiLi)αK
β
i

(
Yr
Ar

)λ
, (6)
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where Yi is the added value of the region i, Ei is the labor efficiency
in the region i,Qr is a tfp indicator of all regional system, Yr and Ar
are respectively added value of the regional system (even a country)
and the system area (or country r).

The essential assumption of thismodel assumes a static technical
progress, which doesn’t have a regular growth rate in time and for
each area.

The term Yr/Ar is named in the nge by the economic density,
writen as an average evaluated in by km2 added value.The coefficient
λ is positive elasticity if the economic density affects the per unit
surface production positively. Parameters α and β are elasticity, α
and β are the same in all regions.

We try to break up the space and geographical character of the
production operation of the regional system R by giving space char-
acteristic to the production function. We call the regional system
a state member of a perfectly integrated zone. In a regional sys-
tem, the factors of production (mainly labor of an intensive sector
in knowledge) circulate freely and without constraints.

The per region (i) production function shows particular regional
characteristics. Labor productivity is a distinctive characteristic
of the surface units. To pass to a production function of a more
raised scale, country or governorate (all depends on the geographi-
cal framework used) is simple. It is enough to multiply the per unit
production function by the surface of the local system (country r):

Yr =
∑
i
Yi = (ArYi) =Qr (ErLr)αK

β
r A

γ
r

(
Yr
Ar

)λ
. (7)

This aggregation is done under the assumption: Lr = ArLi, Kr =
ArKi and γ= 1−α−β.

We suppose that the total added value is the production of a
whole company regarded as a rational agent. Consequently, we pass
from the micro agent space, rational with another producing agent,
by simple aggregation, while preserving the basic assumption of the
rational behavior of the aggregate producing agent.

We suppose that the perfect competition exists between various
producing agents on a space macro scale (between the macro-areas
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r). Consequently, the rule of themaximization of profit (the price of
the output is standardizedwith the unit), gives the following results:

• Themarginal productivity of labor equals to themarginal cost
of this factor, which is the wage;

• The marginal productivity of capital equals the marginal cost
of this factor, which is the user cost of the capital noted C.

Optimizationmeans that the pure and perfect space competition
model presupposes areas with same sizes. Producers are atomic and
do not influence (reduced sizes) pricemarket of homogeneous good.

In the equilibrium situation (for the producing agent of an area),
the last unit of work brings back only its cost and the last unit of
the capital factor brings back only its user cost C. Formally, we can
write the following equalities, which illustrate the theoretical ap-
proach of optimization or maximization of the aggregated profit,
incorporated in the regional system.

δπr

δKr
= 0⇔Kr = βYr

C
, (8)

where πr and C indicate respectively the profit of the aggregate re-
gional agent (of the system or country r and the marginal cost of
a unit of the capital. The latter is supposed to be constant by any r
country.

The workforce of the system is in charge of qualification or of ef-
fectiveness connected to human capital acquired in the form of aca-
demic formation of hours or a space-time interaction.The effective-
ness of work Ei in this model is proportional to the average Sr and
of the years of studies carried out by the labor of the total system
r (indicating of the human capital). We assume that η is the elastic-
ity of the effectiveness of work (Er) in the system r compared to the
indicator of human capital Sr.This elasticity calculated on the aggre-
gate level is constant in the various regional systems (all countries).
After analytical rearrangements, the aggregate production function
is as follows:

Yr =
(
β

C

)βθ
Qθ
r S

ηαθ
r A1−αθr
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θ = 1
1−β−λ

. (9)

The development of the last two equations provides theoretical
relations in the form of equation to be in empirical production es-
timates according to the system surfaces and labor. Certain authors
built models inspired from the equation (9) with regards to the la-
bor productivity as an endogenous variable, whereas the density of
labor and the economic density are explanatory variables.

This type of estimate does not constitute a space approach of the
labor productivity, insofar as the empirical approach can be a-space.
I. ., the sets of data of work density and the economic density are
time series of only one system, while its surface remains unchanged
in time. By integrating the space dimension (i. e. to use data by lo-
calizations of the perfectly integrated areas), the empirical approach
requiresmeasurements of spatial autocorrelation between variables
in the model represented in the next equation. This step of spatial
econometrics implicitly implies modes of coordination and interac-
tions between various operators of a perfectly integrated regional
system.

Yr
Lr

=
(
QββC−β

)θ
Sηαθr

(
Lr
Ar

)αθ−1 (Yr
Ar

)αθμ
. (10)

Baptista (2003) supposes that the labor productivity and the eco-
nomic density per unit of surface (square kilometer) are dependent
according to the next equation.We presuppose in this equation that
the economic density is constant in various systems r. The equation
estimated by the author is as follows:

Yr
Ar

=
(
QββC−β

)θ (
Lr
Ar

)αθ
. (11)

The last equation is estimated by the Baptista (2003) by using
American data by states. The author interprets the labor productiv-
ity as being a geographical measurement dependent only on one ge-
ographical variable, which reflects the distribution of labor in the
states.

This attempt to integrate regional dimension hiding place made
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an intrinsic causality exerted by the space variable on the human be-
havior. Although the area surfaces do not change in time, the space
dimension of themodel estimated by Baptista (2003) is accentuated
via the movements of labor between various localizations. In the
absence of a true space variable, this contributes to growth rates of
the areas benefiting from productive labor. The work force immi-
grates and emigrates while benefiting from the interactions in the
form of a ball of snow.The workmen of a unit of surface profit from
themovements and improve their capacities to produce. In the same
manner, theworkmenprofit from their localizations through the in-
teractions ensured by the ntic while benefiting from the capacities
to produce close areas.

increasing returns to scale, proximity
of contiguity and a steady state

Themajority of space economic surveys consider a production func-
tion with partially substitutable factors.This assumes hiding places,
and behind them another significant assumption, checked by the
operations of immigrations of the productive forces between areas.
This assumption is checked by the space-time character of the pro-
duction function. Production function of an area is given in time
and measures the production per unit of surface, according to the
quantities of the factors of the aforementioned unit. Production in
an area profits from the capital of the whole system. We presuppose
the absence of external effects, related to the physical stock of capi-
tal in close areas, on the production behavior of a particular area.

The per unit surface production function is as follows:

Q=A0eλtKαLβ, (12)

where λ is the growth rate of per unit surface (tfp),α and β are pa-
rameters of returns to scale and L the employment level. Coefficient
α and β are elasticities of the production per unit surface of the cor-
responding factor. Elasticities are the same ones in various areas of
the perfectly integrated system.

By employing the logarithm on the preceding equation and by
applying the total differential on the left and on the right of the
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equation of labor productivity (Q/L), there will be a relation which
connects labor productivity growth rate p at the growth rate of the
per capita capital per unit surface k and the per capita growth rate q:

p= λ

β
+ β−1

β
q+ α

β
k. (13)

If we assume that the capital per capita growth rate is equal to
the product per unit surface growth rate, then q= k:

p= λ

β
+ α+β−1

β
q+ζ. (14)

The equation above is an empirical relation, insofar as it is a ran-
dom term, which follows a known distribution law.

If we suppose that k= γq, than

m1 = γα+β−1
β

� 0 and m0 = λ

β

p = m0+m1q+ζ, (15)

where p and q are respectively the output and labor productivity or
the income growth rate of this area.

m1 is a coefficient, which represents the economy of scale. In-
deed, if the value of the coefficientm1 is equal to 0.5, an increase by
1 of output implies an increase in the labor productivity of 0.5
because of the saving effort of the workmen. It is the case of the in-
crease in returns to scale. Workmen per unit of surface have the ca-
pacity to double the production, whereas the acquired effort of 0.5
optimal remainder.

Equation above does not show a per unit of surface labor produc-
tivity as being an endogenous variable equipped with certain space
characteristics, such as the distribution of labor, working qualifica-
tion, clean experiment and the space proximity. Consequently, itwill
be operational to explain the growth of the tfp by space factors,
which influence labor productivity.

With this intention, we developed amodel in order to explain the
growth of tfp by the effect of the space variables and the effect of
vicinity, which influence dependence between areas. It is supposed
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that between the integrated areas, where themovements of produc-
tion factors and the products are free, there is a technology transfer
froman area to another, which is generally, according to our assump-
tions, explained by:

• The effect of vicinity;
• Acquisition of new technologies;
• Growth of the human capital.

The endogenous growth stresses the role of tfp in the explana-
tion of growth. The term is clarified by λ while giving it a space di-
mension, which generates interactions between differently localized
productive forces in a particular regional system.

Coefficientλ determines labor productivity growth of an area ac-
cording to localization of this area in the whole regional space.

Amelioration of Labor Productivity by the Spatial tfp
The modern growth theory started to distinguish between produc-
tion factors, such as work, capital and total productivity (tfp). Ini-
tially it was considered that the total productivity was drawn by ex-
ogenous technological change. However, by preoccupation with co-
herence these ‘exogenous’ models were to postulate that the tech-
nological shocks were absorbed quickly by all the firms. However,
the gain of productivity is obtained only gradually by a process of
training since the new knowledge is diffused slowly.

To understand thesemechanisms of the growth process, wemust
revisit the original trilogy of Schumpeter against innovation and
diffusion:

• Invention refers to progress of technical training;
• Innovation is a cumulative process,which converts this knowl-
edge into marketable products and methods;

• Diffusion is a sequential process which encourages the use
of these new products and new methods throughout an in-
tegrated regional system.

In themodel we propose to take studies as a space dependence of
the coordination modes by multiples tools as a starting point, sug-
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gested previously in the preceding sections. tfp growth rate repre-
sents a space variable related to theworker behaviors in space. Aswe
presented previously, the economies of scale are behavioral sources
of saving capacity. Consequently, the improvement of tfp includ-
ing the factors work is related to the growth rate of productivity of
these factors in an area. In short, tfp growth rate of an area seems
definitely related positively to the labor productivity growth rate of
these areas.

In addition, the phenomenon of space diffusion of behavior and
the modes of coordination shows the existence of a space adjacency
between productive forces. Heterogeneity of labor productivity in
various integrated areas built the effect of vicinity, where the pro-
ductivities of the contiguous areas will be inter-connected.

λ = λ*+φp+κWp

Wij =
QiQj

di0dj0
, (16)

where Qi and Qj are the income in Euro at constant prices of the
respective areas, i and j, at a given date.

W is the weight matrix or of vicinity, it is known as matrix of the
interregional interaction. We notice that Q = PL. The term P indi-
cates the average productivity of work per unit of surface.

To normalize the matrixW, it is enough to divide each wij by the
sum compared to the column of line i:

W*ij =
Wij∑
jWij

. (17)

MatrixW* is not symmetrical as in the case of the binary matrix
seen previously.

We note by Q= PL.
λ* is a parameter, which summarizes the technical progress

growth at the regional level.This parameter is identical in each area.
It depends on the initial characteristics of the areas. The latter are
generally particular regional characteristics which determine the ac-
tivity of innovation extent at the local level. It is about the initial
level of technology noted G and the level of the human capital s. As
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the level of the technology of the area is low, the region will be ready
to adopt new technologies:

λ* = πG+δs, π� 0, and

Gi = p*−pi
p*

= 1−api: a� 0: start-of-period, (18)

where pi* is the labor productivity of the leader area (better produc-
tivity), pi is the labor productivity of area i, and G indicates the vari-
ation of labor productivity between the leader area and a given area.

The parameter is an indicator of human capital of an area, it is a
function of the localization of area i per contributionwith the whole
regional system. From this point of view, a technological indicator
of proximity between the departments is incorporated in the last
equation. This indicator is adapted by Fingleton (2001) and Fingle-
ton and McCombie (1998).

The vectors of technological position of departments (areas) are
made up using the variable s. The technological proximity indicator
(s) is measured, then the ‘resemblance’ enters the technological po-
sition of a given department and the technological position of its
neighbors, according to whether this area can be rural or urban. We
indicate this regional characteristic by a variable which takes value
1 if the area is urban, and 0 if not.

In the same way, it is supposed that the labor qualification or the
human capital of an area is a function of the distance, which sepa-
rates an area and the center from the whole regional system (l).This
center is regarded as the leader area. In this model we explained the
human capital by space variables dependent on localizations of ar-
eas in the regional system and compared to the economic center of
this system. This leads to the function:

s = ε+θl+Γu, θ ≺ 0, Γ� 0,

E: p = ρWp+b0+b1l+b2u+b3G+b4q+ζ. (19)

Equation E is a dynamic equation. Indeed, it is an interaction
function between areas of space. E is dynamic, because it is related
toW.
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Empirical Approach of the Spatial Dynamics
The data which we use to evaluate the macro space dynamics of pro-
ductive behaviors are diversified. We used the data base published
by Eurostat Regio in 2000 and the World Bank data, published in
2000. The regional nomenclature in this work is that nuts 2, in-
creased by 6 areas for purely statistical ends. We started initially by
building regional series of variables of the equation (E).

spatial econometric analysis
The model is represented by a system of the following simultane-
ous equations (S). Estimating parameters of the system (S) is done
for each year from 1976 to 1998. Each year we built a space econo-
metric development with regional interaction seen by interregional
weights matrices. Interaction matrices base on the assumption that
the economic operations build weight areas and interactions. Using
regional incomes in calculations of the elements Wij represents a
manner of an endogenous regional interactions.

The regional interaction type bases onoptics of gravitational field
(Rey andMontouri 1999). Each time the distance from certain areas
to the economic center (leading area or Luxembourg) increases, the
interregional weights decrease.

Spatial character of modeling brought the usage of space econo-
metrics elements. Indeed, spatial literature shows that under en-
dogenous weight matrix, autocorrelation between residues in a spa-
tial mode and between European regional incomes appears. By de-
scriptive indicators we can demonstrate easily that endogenous re-
gional interactions in Europe form clubs of convergence (Kelejian
and Robinson 1997).

In this model, all the equations are over identifiable. Conse-
quently, the estimating method is generalized as a moment of mo-
ments (gmm).

The choice of instruments in the equation model must be robust
and be proven by a statistical test.The test used is J-statistic, which
justifies the choice of instrumentswhile referring to the orthogonal-
ity between instruments and estimators. It gives a high probability
to accept the h0 othogonality assumption.
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table 1 Space Model with Simultaneous Equations

Year ρ̂ b1 b3 b4 b5 b6
 (gmm) . –.e−7 –. . . .

 (gmm) . .e−7**–.** . . .
 (gmm) . .e−7**–. .** . .

 (gmm) . .e−6 –. . . .
 (gmm) –. –.e−6 .** . . .

 (sls) . .e−7**–. . . .
 (gmm) . .e−6 –. .** . .

 (gmm) . –.e−7**–. –.** . .
 (gmm) . .e−7**–. –. . .

 (gmm) . –.e−7 –. –.** . .
 (gmm) . .e−6 –. .** . .

 (gmm) . .e−7 –. . . .
 (sls) . .e−6 –. .** . .

 (gmm) . .e−7 –. –. . .
 (mco) . –.e−7**–. . . .

 (gmm) .** –.e−7**–. . . .
 (gmm) . .e−6 –. . . .

 (gmm) . .e−6 .e−6 . . .
 (gmm) . .e−6 –. .** . .

 (gmm) –. .e−6 –. . . .
 (gmm) . .e−7 –. . . .

 (gmm) . –.e−7 –. .** . .

notes Values with two stars represent estimators which are not statistically significant for
a risk of .

In table 1, we present the estimating coefficients of the space
model (S):

(S)=
{
p= ρWp+b0+b1l+b2u+b3G+b4q+ζ

G= b6−b5p
(20)

The majority of coefficients are statistically significant every the
year. Determination coefficients of each regression are sufficiently
high. The estimate of each year is overall significant while refer-
ring to the J-test statistics suggested by Davidson and MacKinnon
(1993). Statistics J-test follow χ2 to 7 degrees of freedom, it tests
the best alternative of instruments used in each regression. In this
model, the choice of instruments is optimal and gives a high proba-
bility, except for the years 1978, 1993 and 1998.
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Each coefficient of each variable of each year provides theoretical
information, concerning the effect of space interactions on the labor
productivity in each area.

Interpretation of Results
The coefficient, which illustrates the space dependence between var-
ious areas of the European system is ρ. The estimated values of this
coefficient are statistically significant each year.The tendency ρ rep-
resents a remarkable dispersion, whereas the values are in the ma-
jority positive.

High and positive values of the coefficient of space interaction ρ

are marked by high significance. Negative Estimators of ‘intensity
of the space interaction’ (ρ), are in 1981 and 1996. The estimated
value of ρ in 1981 is not statistically significant, therefore it does
not generate economic implications.

Series of space dependences between labor productivity growth
rates in Europe are in fact series of space averages of interactions
modes between European working forces. Series values do not have
a raised variance for each year. This characteristic of spatial series
(ρWp) is deduced to leave employment matrices from annual re-
gional interactions, which depend on the economic masses mea-
sured each year. Matrices, which provide the viable space, are en-
dogenous measurements of the space interaction.

In the majority of years these interactions have a positive ef-
fect on labor productivity in European areas. For example, value of
spatial intensity (ρ), in 1977 is ρ = 46.37888 and stamps it inter-
action space, used in the empirical estimates, integrates determi-
nants of the European areas in forms of economic interactions. In
this case, the average productivities of areas depend on the aver-
ages of the labor productivity in various areas of the European sys-
tem, plus the effect of the distance from a certain area to the Euro-
pean economic center (Luxembourg), plus the effect allotted of de-
velopment (or productivity) of the area compared to the labor pro-
ductivity of leader area and finally, plus the effect allotted to the
growth of its added value. Labor productivity of Brussels in 1977
functions of the interregional weights which are decreasing com-
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pared to the distance and crescents compared to the income areas.
Interactions between labor productivities vary according to years

because the size of Europe changes in time, although we use the
same areas in 22 years of study. We cannot consider all the areas
as being units of the same system each year, because Europe com-
prised 9 countries in 1973, 12 countries in 1986, 15 country in 1995
and finally 26 in 2004. This is why, the space effect of the regional
influence reached its maximum level in 1983 and 1993.

With regards to the distance from the center effect on the labor
productivities of the areas, we notice a sometimes positive, some-
times negative but always a weak effect. This remark is essential in-
sofar as the distance to the interior of Europe does not influence
productivities of the workmen in any area.

Cohesion policies and regional development in Europe do not
depend on spaces but on behaviors of the factors of production at
particular work. The objectives of the development funds after its
constitution will ensure improvement of the labor productivities in
certain areas.

With regards to the variableG, we notice that its coefficient (each
year) is positive and statistically significant. This result is logical if
the variation of productivity between an area and the leading area
increases, the growth rate of labor productivity drops. Values taken
by the coefficient b3 are close to the unit for the years 1976 and 1998.
The remarkable values (too weak) of this coefficient were carried out
in 1983 and 1993.

Concerning the economies of scale, assuming the value of the co-
efficient b4 is positive, we attend a screw and economy of scale. In
this model, we notice that each year there are economies of scale
in the European system except for 1976, 1989 and 1990, where in-
creasing returns to scales are decreasing. The maximum value of
b4 can reach the vicinity of the unit. Positive value of b4 (for ex-
ample b4 = 0,5) means that if the added value growth rate of an
area increases by 100, the growth rate of the labor productivity
increases by 50. The increase in the labor productivity generates
growth more than proportional of the added value growth. This ob-
servation filled assumptions of the new theories of international
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trade (ntit). While adding to the economies of scale, free move-
ments of production factors, we provide answers in this case, about
the conditions and the basic assumptions of the new geographical
economy (neg).

conclusion
Economic policy aims to develop areas, where the income is lower
than the Community average, which is influenced by national char-
acteristics. Regional and national contexts needed to be discussed,
analyzed and shared.

In the interior of a State, by distinguishing an area fromthe State,
interesting and relevant problems which tackle regional ones are of-
ten ignored simply because the policy is committed to the national
level. This idea was confirmed by the econometric approach and ex-
plains well that geographical characters exert effects of ousting on
the wills of the economic policy. However, it is necessary to analyze
the broad consequences of national and sub national policies if we
want to include ‘the hidden cost’ of the national development policy
into its areas.

Can we admit an initial intra national deterioration of cohesion
is essential if we want to improve international cohesion?

This can be necessary for certain countries by taking account of
the considerations and space characteristics of the areas. However,
it is difficult ‘to engage’ a virtuous circle of growth for an entire
country and convergence in the absence of an initial regional pol-
icy. Community policy, without drawing up characteristics of all ar-
eas of this country, contributes to a deterioration of the Community
policy objectives. Going beyond the space data creates a risk of in-
stability. A territorial focus in the short run could open the diffusion
prospects of the benefits from the longer-term growth. However, in
the integrated areas there is a real risk that the role of the longer-
term government in as well ‘as strategic organizer’ is dominated by
the requirement of short term and the ignorance of the geographi-
cal characteristics. The domination reduces the size of the adminis-
tration and accentuates the budget deficits. If the role of the public
sector compared to the private sector, like that of the national level
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compared to the ue, evolves in an antagonistic way, then cohesion
is more likely to be degraded than improved.

European policies with the profit of the cohesions countries and
the local policies exerted by the developed countries generally try
to return the variations of developments between weak areas and
answer the leveling growth targets.

Choices of the economic policies whichmobilize transfers cannot
achieve the growth targets by forgetting the concept of social inte-
gration ethics. Space and interdependence between the labor pro-
ductivities exert positive effects on regional growth productive be-
haviors, as we show with the static space model of this paper. How-
ever, space effects of coordination modes are dynamic and depend
on time in order get benefit from space dynamics in research from a
leveling growth.

To take into account the dynamic aspect of space interactions,
economic choices propose target growth of the areas in a perfectly
integrated system and reductions of the regional inequalities.

references
Baptista, R. 2003. ‘Productivity and the Density of Local Clusters.’ In In-

novation Clusters and Interregional Competition, edited by J. Bröcker, D.
Dohse and R. Soltwedel, 163–181. Berlin: Springer.

Ciccone, A., andR.-E.Hall. 1996. ‘Productivity and theDensity of Economic
Activity.’ American Economic Review 86(1): 54–70.

Davidson, R., and J. G.MacKinnon. 1993. Estimation and Inference in Econo-
metrics. Oxford: Oxford University Press.

Fingleton, B. 2001. ‘Equilibrum and Economic Growth: Spatial Economet-
ric Models and Simulations.’ Journal of Regional Sciences 41 (1): 117–147.

Fingleton, B., and J. McCombie. 1998. ‘Increasing Returns and Economic
Growth: Some Evidence for Manufacturing from European Union Re-
gions.’ Oxford Economic Papers 50 (1): 89–105.

Helpman, E. 1981. ‘International Trade in the Presence of Product Dif-
ferentiation, Economies of Scale and Monopolistic Competition: A
Chamberlin-Heckscher-Ohlin Approach.’ Journal of International Eco-
nomics 11 (1): 305–340.

Kelejian, H., and D.-P. Robinson. 1997. ‘Infrastructure Productivity Estima-
tion and Its Underlying Econometric Specifications: A Sensitivity Anal-
ysis.’ Papers in Regional Science 76 (1): 115–131.

Krugman, P. 1991. ‘Increasing Returns and Economic Geography.’ Journal
of Political Economy 99 (3): 483–499.

volume 7 | 2014 | number 1



[98]

Lassaad Jebali

Lucas, R.-E. 1993. ‘Making a Miracle.’ Econometica 61 (2): 251–272.
Rey, S., andB.-D.Montouri. 1999. ‘us Regional IncomeConvergence: A Spa-

tial Econometric Perspective.’ Regional Studies 33:145–156.
Romer, P.-M. 1986. ‘Increasing Returns and Long-Run Growth.’ Journal of

Political Economy 94 (5): 1002–1037.
Solow, R. M. 1956. ‘A Contribution to theTheory of Economic Growth.’The

Quarterly Journal of Economics 70 (1): 65–94.

This paper is published under the terms of the Attribution-
NonCommercial-NoDerivatives 4.0 International (cc by-nc-nd 4.0)
License (http://creativecommons.org/licenses/by-nc-nd/4.0/).

ijems


