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Abstract: The centrum-peripherical model due to Paul Krugnja®91) with all its merits for
grounding the economics crowdings, also scoredahgearance of a new field in the economic
theory, known as “The New Economic Geography”. €heere some criticism which were focused
on this matter, such as the simetry of the trarispmsts for the industrial goods, and the ignotimg
transport costs for the agricultural goods. Thegi&cisms could be evaded by improving the model,
so as this work tries to do. On the other handatttéeving of a computational programme is very
useful in numerical simulations, necessary for wnglthe model, taking into account that the model
can not be analytically solved.
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1. Introduction

They suppose an economy composed from two seatarsed in this work as

industry, and agriculture. It is assumed an econdommned by industry and

agricultural, and with two regions: 1 and 2. Thesgions are supposed to be
identical from the point of view of both the proéus technologies and the
consumers’ preferences, but different in the maifeiransport costs scored both
inside and also outside them.

The agricultural sector is one that scores a pedampetition and which produces
homogeneous goods, with constant scale economwhiath uses only the work of
the farmers, as unique production factor, thesekersr being supposed to be
immobile between regions.
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The industrial sector is characterized by a moriepol competition, which
achieves an infinity of varieties from a good whishhorizontally differentiated,
and which uses the worker’s labour as unique pragludactor, but which is
mobile between the two regions.

They results from the presented assumption that tird existence of different
transport costs inside and outside, and also betilee regions differ from the
framework of the initial centrum-peripherical modeie to Paul Krugman (1991).

2. Preferencies

The man-power from the entire economy, formed ffarmers and workers scored
an utility function, due to the goods made of Cdliglas type, supposed to be as
follows:

U=cyc, ™ (1)

In which C, appointes the consumption of the agricultural gad G, the unit
consumption from the industrial good. The paramgteepresents the share of the
expences from the total income allotted for theugition of the industrial goods,
and obviously it will be placed in the interval 6kp<1 .

The aggregate consumption from the industrial gmoadnade of a variety of
solutions, as this form:

N (o-1 ,0/(0-1)
Cu =1[f, ¢” "7 di] @)
in which N represents the number of varieties lomtally differentiated from an
industrial good, c; represents the consumption from a “i” variety, anepresents
the resilience of substitution between the vargetiem the industrial good. So as
the (2) relation shows, that means that a reduizddf the determines the fact
that the varieties have a high level of differetia, or that the consumer
economic agents have a great preference for variety

The supply of the production factors
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They suppose that a part of the population O<u<fksvin the industrial sector,
and (1-p) works in the agricultural sector. As tloey notice, these are the same
proportion as the income spent for buying the itrieisand agricultural goods, and
this determine as in equilibrium to score an ederatl of the salaries in the two
sectors. The farmers are uniformly distributed leetwthe two regions, so as the
population which is involved in this sector in eawgion is fixed and equal cu

1-w/2.

The population engaged in the industrial sectah& 1 region is designated with
Ly, and in the 2 region with, so asL; + L, = p. The share of the workers from
the 1 region in the total weight of the workersnfirthe economy stands for:

_ L
T Li+L,

®)

and obviously the share of the workers from thedlan from the total number of
the workers from the economy is -

The industrial sector

The production of the each variety from the indakgood asks for a fix size>0,
and a variable siz@>0 from the production factor — labour, which iseoéd by the
industrial workers, reminding that this factor iBet only production factor
considered in this model. Under these conditidmes ftinction of unitary cost from
the “j” region will be:

CT] = WJ((X + BXi) (4)

In which: CT; is the afferent cost for the producing of one Unétm a varietyw; is

the nominal wage of the workers from the regiox; jrepresents the production of
the firm.

Taking into account the fact that this sector &tts monopolistic competition, the
behavior of the firms which are watching to utmthst profit will determine that
the price of each industrial products from ther§gion to be as follows:

p; = ﬁ Bw; (%)

The condition of free entrance of the firms inte thdustrial sector determine the
profits to be zero, so as all the firms will hakie same production:
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-1
x = oD (6)
And as result, each firm will engage the same nurob&orkers, which for the 1
and 2 regions will mean:

Ly _mny

=n ()

L, mnp
The agricultural sector

The agricultural sector is one which registers &egpé competition, and also
constant scale economy. A labour unit offered lgyfdrmers is used for producing
an unit of agricultural good.

The transport costs will be also considered ingkigor, so as the agricultural good
will be different in the two regions, and the wadesm the agricultural will be
inclusively different, and will exist a relatiorké this:

A
wi _
wi = T (8)
in whichw;! is the nominal wage of the farmers from the 1aegandw$ is the
nominal wage of the farmers from the 2 region, @nckpresents the size of the
transport cost for the agricultural good.

The transport costs

Up to now, the above model does not differ from tme exposed by Paul
Krugman (1991).We further suppose the existing sppant costs, or generally
speaking of some commercial costs, both betweemnmggand also inside the
regions; we also introduce commercial costs to dgecultural goods. These
transport costs in this model, as otherwise innfagority of the models from this
field are supposed to be “iceberg” type. This mahasonly a part from an unit of
an industrial good sent from the “i” region to tlieregion, that means 0 & ; <

1 effectively reaches to the destination, the re&mislting” on the way, lost which
is equivalent with the size of the transport coS@nsequently, a bigger size of the
7; j will suit to the smaller transport costs. Theyailstthese transport costs, as
follows:
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Figure 1. Lop-sided internal and external commercibcosts
71 » represents the transport costs from the 1 regiohe 2 region;
T, 1 represents the transport costs from the 2 regidhe 1 region.

As these refer to the transport of the goods betwegions, they could be
associated to the external transport costs;

T, 1 represents the transport costs of the industdetlg from the producers to the
consumers in the 1 region;

T, , represents the transport costs of the industdatlg from the producers to the
consumers in the 2 region. As these refer to taesport of the goods inside a
single region, they could be associated to theratdransport costs.

Otherwise, the transport costs represents the elsnoé a square matrix with all
elements, differing between them.

T represents the transport costs for the agrialltgoods, and it is symmetrical
between the two regions, that igJT,,=T.

The introduction of the transport costs to the @dtiral goods determine the
nominal prices and wages in this sector to be ehaaleen the two regions, the
difference being the commercial costs afferenhis $ector.

The equilibrium on the short run

The special distribution of the workers on the shon is a given size, so that they
do not score a migration of the industrial labancé.
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Consumption of the regions

They appoint the consumption from the “i” region torepresentative product of
the “j” region, withC; ;. In the 1 region, the price or a local produgp{gr; ; , in
whicht; ; < 1, meanwhile the price of a product made in thed?an, that means
an imported one ig, /7, ; . The consumption from the two goods inside thygore

1 will be:

Ci=(D" and Cy=(H)~° )

The afferent expence for buying the local indukg@dsE; ; and with the foreign
industrial good<, ; will be:

P11— . D2 \1—
Eiq,= (i 1= SiE, = (?21)1 n, (10)

Then, they note witlx, ; the ratio between the expenses for buying the géad
the 1 region and with the most important from thedion:

Bii o Watenyi-ofi_ (Witaayi-glu (11)

Ly, =
Ez1 W2T11 n; W3T11 L,

Similarly, they can gef, ,,which will represent the ratio between the expercde
the 2 region for the products of the 1 region, atsb for those local ones, that
means those of the 2 region:

Eiz _ (W1T22 1-o L1 (12)

1y, =—=
127 E,, W2Ty2 L,

The nominal wage

They appoint witt¥; siY, the nominal income of the 1 region, respectivélthe 2
region, which will be equal with the sum of thedntes from the agricultural and
industry from each region. So, they will be:

Yl = %W!A + WlLlsiYZ = %W? + W2L2 (13)

As for the nominal wage of the workers from theedjion, it is equal with the
expense due to the industrial goods of the 1 regit is:

Z Z B Zqg Zi,
Liw, = =Y, + 224y, =>w; = —[—2LY, + Y. 14
171 1+z“H 1 1+zlzH 2 17, [1+le 17947, 2] (14)

Similarly, they determine the nominal wage of tharkers from the 2 regions:
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1 1
14Z,, L 14Z,,

n
szg[

Y] (15)

The (13) — (15) relations involves the fact tha #um of the nominal wages is a
constant one, that means equal with:

L1W1 + L2W2 =u (16)

By replacements, they get the following relatioagerring to the nominal wages
from the two regions:

) B ) (5 ()
_ M r\wptig Lo\ 2 1 W2T12 Lo\ 2 22
Wy

L, w1tz 1\17OLy w1ty 2\170Ly
1+ —== 1+
W2T11 L2 W2Tq 2 L2

(17)

o () ()

27, W1ty 1)Ly Witz 2 1_Gﬂ]
1+ 1+
W2T11 L2 W2T12 L2

(18)

The (17) — (18) equations forms a system withsi w, the unknowns under the
conditions of a given distributions of the workbetween the two regions. If they
also take into account the (16) relation, they iob&n equation depending on
W1, 0T O W, .

The indexes of price and real wages

The workers are not interested about the nominalesiabut they are really
interested about the real wages in the each regwthese depend on the life cost
of each region.

The price indexe®; si P, the prices indexes establish a link between tiperse
and the utility of the economic agents from eadjiore These are depending on
the price of the agricultural good, as for the @ricdexes of the industrial goods
from the two regions, respectively;; andP,,, , which are:

1-0 1
P =YAGED T+ A =D () T (19)
1-0 1
P =YIAGED T+ A -D () T (20)
1
in whichA = —— andy = -2 [ |
1+Ly o—-1 E(a—l)

The real wages of the industrial workers from the tegions will be as follows:
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w; = wy Pyt (wiHH1(21)
Wy = WaPyy (W) 1(22)
The real wage, respectivaly, /w, will be as follows:

n== (23)

w2
The long run equilibrium

In a short time equilibrium, all the variables adetermined by assuming as datum
a certain distribution of the workers, that is bé A variable. As for a long run
equilibrium, the migration of the workers does sobre. It represents a steady
equilibrium if it resists to the small changes loé distribution between regions. A
scattered equilibrium is that long run equilibriifinthe regions score the same real
wage. The concentrated equilibrium is that one mictv all the workers are
grouped in a single region, as that region scdresighest real wage.

3. Simulations on the Base of the Transport Costs

In order to make simulations, there was achieveraputational program on the
base of the Maple 14 soft , as it could be sedherfigure nr. 2, which scores the
described model.

They could approach the following cases:

a) Internal and external equal costs;, = T,1 = Te and 111 = Ty 2 = Tj;
b) Different internal costs: 11, = 1,1 = T andty ; # Ty 5;

c) Different external costs: T, , # 1,1 andty; = 1 = Tj;

d) Transport costs for the agricultural goodsT =+ 1.
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Figure 2 The computational program for simulations

By ignoring the internal transport costs of theusigial goods and of the transport
costs for the agricultural products they obtain saene results al for the initial
model of Paul Krugman. But this generalizationted transport costs proves useful
both from a theoretical and also practical pointiefv.
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