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Caxerak: [IpocTop Kao 1ieHTap TEOPUjCKHX MHUIIIbEHA Y EKOHOMUJH JI0JIa3H JI0 3paxkaja kpajeM 90-nux romuHa npouuior
BHjeka, mojaBoM Hore exoHomcke reorpaduje (New Economic Geography — NEG). [IpenctaBHuIM OBE TEOpHje cMaTpajy
Jia je moapydje eKOHOMCKe reorpaduje Iyro 3aHeMapuBaHO 300r moTemkoha ca weHuM (opmannioBameM. CTBapame
€KOHOMCKHX aKTUBHOCTH Y MPOCTOPY IOJIa3M Off XUIIOTe3e O MOCTOjamy pactyhux mpuHOca Ha OOUM TPOU3BOIE.
Jla ©u ce mpom3BOam-a KOHIICHTpHCalda Ha ofxpel)eHoM MjecTy, HEONXOMHO je na MpocTop Oyme peleBaHTaH H3BOP
eKOHOMCKHMX aKTHBHOCTH. be3 mocTojama pactyhux mpmHOca mpomsBohaun cy nHAM(EpeHTHH y n300py JOoKaImje 3a
MOKPETahe MPOU3BO/IHE, & CKOHOMCKO MOJIETIOBAE MPOCTOpa rydu cmrucao. Pactylin mpuHOCH MOACTHYY MpOU3BOhade
Jla ce TIPOCTOPHO KOHIICHTPHUINY Ha JIOKAIKje TAje ¢e OHU U 0CTBapyjy. Kao 0OMHK MPOCTOPHOT cMjeliTaja eKOHOMCKHX
¢dbyHKIHja, CII000MHE 30HE CY Y TUPEKTHO] BE3U ca MPOCTOPHOM eKoHOMEjoM. Crio001HE 30HE ¢y (PaKTOp KOHIICHTPAIIUje
SKOHOMCKE aKTUBHOCTH y TpocTopy. Y pajy ce aHanusupa Teopuja Hose exoHOMcke reorpaduje u u300p onTHMaiHe
JIOKaIHje CII000HMUX 30HA KPO3 MOJIETIOBAKE TPAHCIIOPTHUX TPOIIKOBA (MPOPauyH yAaJbeHOCTH OJ] IEHTPa EKOHOMCKE
AaKTHBHOCTH). TpaHCTIOPTHH TPOIIKOBH Cy He3a00mIa3aH ¢akTop y Moaennma Teoprje HoBe ekoHoMCKe reorpaduje, amu
1 (haKTOP CMjEIITAjHE ONTUMAIHOCTH CII000IHIX 30HA. [lakiie, TPOIIKOBH TPAHCIIOPTA MPEACTaBIba]y (HaKTOp pann3aiuje
eKOHOMHje 00MMa U pacTyhux IpHHOCA y CIIOOOJHUM 30HAMA.
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Abstract: The territory, as a center of theoretical thinking, comes to the fore at the end of 90s of the last century, by
emergence of New Economic Geography (NEG). Representatives of this theory consider that the area of economic
geography has been neglected for a long time due to difficulties with its own formalization. Creating economic activities
within the space starts from the hypothesis of the existence of increasing returns to scale production. In order to have
a manufacture concentrated in a certain place, it is necessary to have the space that is a relevant source of economic
activity. Without increasing returns, manufactures are indifferent in choosing the location for starting the production,
and economic modeling of the space is losing its meaning. Increasing returns encourage producers to focus spatially
on physical locations where they are to be fulfilled. As a form of zoning of economic functions, free zones are directly
connected with the spatial economy. Free zones represent a concentration factor of economic activity in the area. This
paper analyses a theory of New Economic Geography and the selection of optimal locations for free zones throughout
modeling transportation costs (calculation of distance from the center of economic activity). Transportation costs are an
inevitable factor in models of New Economic Geography theory, and a factor of accommodation optimality of free zones.
Thus, transportation costs are realization factor of economies of scale and increasing returns in free zones.

Key words: New Economic Geography, free zones, optimal location, space, area, transportation costs



OI'lbEH EPUA U MUJIMMUP JIOJOBUHR
OGNIJEN ERIC AND MILIMIR LOJOVIC

YBOA

[Ipema HoBoj exoHOMCKOj reorpaduju,
pa3nuuuTH (aKTOpH MOACTUYY KOHIIEHTPALHU]Y
WIM AMCTIEP3Ujy MPHUBPEAHUX aKTUBHOCTH. [la
O Ha HEKOM MjecCTy JIOIUIO 10 KOHIICHTpAIHje,
HEONXOJHO je Ja mpocTtop Oyzne peleBaHTaH
(akTOp HaCTaHKa EKOHOMCKHX aKTHBHOCTHU. Jep,
0e3 ocrojama pacTyhux npruHOCca Mpou3Bohaun cy
UHIU(PUPEHTHU Yy U300pY JIOKAIHje 32 TOKPETAhE
TIPOU3BOIEHE.

I'maBHa Gapujepa y MojenoBamy pactyhux
NpUHOCa je pa3yMibuBOCT. [la 61 ce oBa Oapujepa
caBJiajiajia HEOMXOJHHU Cy TEXHUYKU EJIEMEHTH,
HEpEeaJNCTUYHE CTPATEIIKEe MPETIOCTaBKe, KOje
OJIAKIIaBajy M3paxy MoJela U HylIe pjelieHa.
Mogenu NEG-a ce ocnamajy Ha Mojelie HOBE
TEOpHje TProBHHE pa3BujeHe kpajeM 70-ux u 80-ux
TOJIMHA YMju je TBopar] HoOenosar Paul Krugman.
Monenu HOBE TeopHje TProBHHE arnocTpodupajy
UHIYCTpHU]y, €KOHOMH]Y OOMMa, HEeCaBpILICHY
KOHKYPEHIIM]Y U BEIMYUHY Jomaher TpKuiiTa.
dakTop J0KalKje ce Ha OBaj HAYMH KOPUCTH 32
00jalImbehe TPTOBUHCKUX TOKOBA.

OBa Teopuja HACTOjU 00jaCHUTH TPOCTOPHY
CTPYKTYpy TMTpHUBpeae IMpeko ojapehenux
TEXHUYKUX €JIEMEHaTa 3a U3rpajmby Mojena C
pactyhum mpuHOCHMa M TPKHUILTA HECABPILCHE
KOHKypeHnuje. MoJenn HOBE EKOHOMCKE
reorpaduje TUINHMYHO MpeTnocTaBibajy ad
hoc mpouec amanTamnuje y xojeM ce (axTopu
MIPOM3BOIIGE MOCTENEHO Kpehy mpemMa JIoKaIuju
KOja Hynu BHIIe Tekyhe cTBapHe nprHoce. Mopene
reorpaduje je Mmoryhe cmarparu urpama y kojuma
y4eCHHIM OMpajy JIOKALH]jy TPHje HEro CTPaTerujy.
OBo ykasyje Aa Mmocroje pa3iuyuTu (HakTopH U
YTHULIAjU TIPECYIHU 3a ofpehuBame OmUTMaIHe
JIOKaIyje, ajd TOTOBO CBUMa j€ 3ajeHHYKa
PENIeBaHTHOCT TPAHCIOPTHUX TPOLIKOBA. TakaB
je m mpolOiem yonupama CI000JHUX 30HA,
KOJU C€ CBOJIM Ha YTBphHBame JOKaluje Koja
he, y3 ocramo, MUHUMH3UPATH TPAHCIOPTHE
TpoikoBe. OBe TPOIIKOBE Ka0 M3y3€THO BaXKaH
JIOKalIMOHH (PaKTOp KOPUCTE CBE TEOpHje JIOKAIIHje
(om HajcTapujux 10 caBpeMeHux ajena Hose
ekoHoMcKe reorpacduje). Jlokarmono 3Hauewme
TPAHCIIOPTHUX TPOIIKOBA Y3UMAJH Cy y 003Up
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INTRODUCTION

According to New Economic Geography,
various factors encourage the concentration
or dispersion of economic activities. In order
to achieve a concentration at one spot, it is
necessary for that space to be a relevant factor
for emerging economic activities. Because,
without increasing returns manufactures
are indifferent when choosing a location for
starting the production.

The main obstacle in modeling increasing
returns is intelligibility. In order to overcome
this barrier, it is essential to have all technical
elements and unrealistic strategic assumptions,
which facilitate development of models and
offer solutions. NEG's models rely on models
of new trade theory that was developed in late
70s and 80s, and was created by a Nobel Prize
winner, Paul Krugman. New theory models
emphasize industry, economies of scale,
imperfect competition and a size of domestic
market.Location factors, used in this manner,
serve for explanation of trade patterns.

This theory strives to explain the spatial
structure of the economy through certain
technical elements for building models with
increasing returns and imperfect competition
markets. New Economic Geography models
typically assume an ad hoc process of
adjustment in which factors of production
move gradually toward locations that offer
higher current real returns. It is possible
to consider geographical models as games
in which players choose location before
the strategy.This indicates that there are
different factors and influences critical to
determine an optimal location but relevance of
transportation costs is common to all of them.
The same problem occurs when locating the
free zones, which comes down to determining
the location, and that will, among other
things, minimize transportation costs. These
costs, as an exceptional location factor, are
used in all location theories (from the oldest
to contemporary works of New Economic
Geography). Locational importance of
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TEOpeTUYapu Koju ¢y aorpahusanu, oOHaBIbAIH
WIM TOKYIIABAIM JaTH OPUTHHAIAH JIOTPUHOC
OBOM TO/IPYYjy MPOCTOpHE eKoHOMUje. Paznuke
Cy mocTojajie y mporecruma MpoMjeHa HUXOBOT
PENaTUBHOT 3HAYEHa U PA3HOBPCHOCTH MOjaBHUX
obnmka. Ho, caBpeMeHa ekoHOMH]ja Jpyraduje
BpellHyje TPaHCIIOpTHE TpolIkoBe. EBeHTyanmHe
TPaHCIIOPTHE T'yOUTKe je Moryhe cyrncruryucaru
JPYTUM MPEAHOCTAMA JIOKAL]je, TIPU YeMy (haKTop
BpEMEHa YEeCTO MH]jEHa 3HaueHhe MPOCTOPHE
yaasbeHocTH. Wmak, 3ajeJHHYKO je J1a CBaKo
TPAHCIIOPTHO CPEACTBO CaBjIaJaBa MPOCTOPHY
YIaJbEHOCT M YTHYE Ha JIOKALIUOHY ONTUMAITHOCT.

Jlakie, HE MOXXE C€ TOBOPUTHU O T'YOUTKY
3Ha4eHa TPAHCTIOPTHHX TPOIIKOBA Y BAJIOPH3AIUjH
MPOCTOPHE EKOHOMUYHOCTH, IIOCEOHO Y KOHTEKCTY
n300pa JoKaruje cIIo00IHUX 30Ha.

OCHOBHE KAPAKTEPUCTUKE TEOPUJE
HOBE EKOHOMCKE I'EOI'PA®UJE

Enementn HoBe ekoHOMcke reorpaduje cy
nokymaj (opmanu3oBama Teopuje Harris-a u
Pred-a, ayTopa umnju je yTuIlaj Ha MOJbY IPOCTOPHE
EKOHOMHje OMO JOMHMHAHTaH y nepuony S0-ux u
60-ux roguna npouuior Bujeka. (Storper, 2010).
Mogen npensubha mpuBpeny CacTaBJbEHY OJ
JIBa peruoHa (MaKo CTPYKTypa J103BOJbABA JIAKO
IMpEHe HAa MYJITUPETHOHAIHHM MOJEN) ca JBa
CEKTOpa IPOU3BO/IHE:

CaBpILIEHO KOHKYPEHTHE MOJbOTIPUBPEE U

HECaBPILIEHO KOHKYPEHTHE HWHAYCTPHjCKE
TIPOU3BO/IEHE.

[Ipema Moxeny, HOJHONPUBpPENHA 100pa
MPOU3BOJIE HEMOOWIIHY (hapMepH, a MHIYCTPHjCKa
n00pa paJHHIIM KOjH C€ MOTY KPETaTH y pEeTHOHE
ca BehuM peamHUM HaTHHUIIAMA, 32 PA3JIUKY Of
(bapmepa HHIYCTPUJCKU PATHULU Cy TOIIOKHH
TPAHCIIOPTHUM TPOIIKOBUMA.

Exonomuja obuMma mpeTnocTaBbeHA Y
MoJieny je uHTepHa (3a mpeayseha). Mehyrtum,
jaBJbajy ce u "meHtpuneranHe" cuie (MOKazyjy
TEHJCHLH]Yy Ja HHIYCTPHUJCKY NPOU3BOAIY
KOHLIEHTPHUIIY y CaMO jeJlaH PEerHOH U Jjenyjy
MOMYT €KCTEPHUX EKOHOMH]a) KOje MPOUCTUYY

transportation costs were taken into account
by theorists who upgraded, renewed and tried
to give an original contribution to this area
of spatial economy. Differences existed in
processes of changing their relative meaning
and variety of forms. However, modern
economy value transportation costs differently.
It is possible to substitute transportation losses
by other advantages of the location, where a
time factor often changes the meaning of
spatial distance. Nevertheless, the common
characteristic is that each transportation
vehicle overcomes spatial distance and affects
the optimality of the location. Therefore, the
loss of the meaning of transportation costs
cannot be discussedwithin the evaluation of
spatial economy, especially in the context of
selection of sites for free zones.

BASIC CHARACTERISTICS OF THE
NEW ECONOMIC GEOGRAPHY THEORY

Elements of New Economic Geography
present an attempt to formalize theory of
Harris and Pred, authors whose influence in
the field of spatial economy was dominant in
50s and 60s of the last century (Storper, 2010).
This model anticipates the economy comprised
of two regions (although the structure allows
easy expansion to multiregional model) with
two production sectors:

Perfectly competitive agriculture and

Imperfectly competitive industrial
production.

According to the model, immobile farmers
produce agricultural properties, and industrial
properties are produced by farmers who may
move to regions with higher real wages. Unlike
farmers, industrial workers are subject to
transportation costs.

Within the model, the assumed economy
of scale is internal by its character (for
companies). However, the occurrence of
‘centripetal’ forces is evident (which tend to
concentrate industrial production into one
region only and act as external economies)
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U3 TPOCTPYKE MHTEPAKIMje CKOHOMHje 00mMa,
TPAHCHOPTHUX TPOLIKOBA M MOOMITHOCTH (haKTOpa.
To 3Haum na mpenyseha kene KOHIIGHTPUCATH
MIPOU3BO/ILY (€KOHOMHja 00MMa) O3y TPKUILTA
u no6aBibaya (300T TPOIIKOBA TPAHCHOPTA), ATIH
MPUCTYN TPXKUIITY U JTo0aBbadnMa je HajoosbH
TaMo IJje Cy cMjelTeHa apyra npeayseha (360r
epekara BenuumHe TpkumTa). OBa KpyKHa
Joruka pesynrupa aeromepayujom (Krugman,
2009). Mehytum, TOME ce€ CYNpOTCTaBJbajy
"nentpugyranane" cuie (moxasyjy TCHIEHIU]Y
Jla CTBOPE BEJIMKY AMCIEP3H]y HHIYCTPU]jCKE
MIPOU3BO/IHE), MPOY3POKOBaHE HeMOOUTHOIINY
MOJBOIIPUBpEE, Koja omoryhasa jouupame y
pEruoHy ca Majo JIOKaJHHX KOHKypeHaTa. Y
MOJIENly je Ba)XKHO M3padyyHaTH Ha KOjU HAYMH
pasnuka wusMmel)y peanHux HagHuna wmebhy
peruoHMMa MOXXE€ 3aBHCUTH O] ajoKaluje
WH]TyCTPHUjCKE IPOU3BO/IEHE M3Mehy THX peruoHa.

I'paguxon Op. 1 mokasyje TuUmU4YaH ceT
Kajkynanuja. Ha ancrimen je yauo paaHe cHare
y peruony 1, a Ha opAMHATH pas3iuka usmelhy
HagHua y peruony 1 um 2. CBaka KpuBa je
u3padyyHaTa 3a pa3IUYUT HHUBO TPOIIKOBA
TpaHcropTa. Y CiIydajy BUCOKMX TPAHCIIOPTHUX
TPOLIKOBAa IOCTOjH pEJaTUBHO Maja
MehypernonanHa pa3mjena (Masahisa, Krugman,
Venables, 1999). Haguure pagHuka y ToM ciiy4ajy
3aBHCE Ol HUBOA JIOKAJTHE KOHKYPEHLIU]€ U Taajy
¢ 003upoM Ha Opoj OCTaaMX pajHUKa y UCTOM
peruony. C npyre cTpaHe, Kaja Cy TPOIIKOBU
TPaHCIIOPTa HUCKH, TIpOCcjeuHa (pupma mpojaje y
BEJIMKOj MjepH y 00a peruona. C 003upoM Ha TO Ja
rMa 00JbU MPUCTYT TPXKUIITUMA aKO je JIOLUpaHa
y peruoHy ¢ BehoM MOMyJaIijoM, MOTy C€ IUIaTUTH
Behe namgamme. KymoBHa Moh Tux HagHWIa je
takole Beha 300r Tora mTo pagHuI UMajy 60JbH
MIPUCTYTI TIOTPOLIAYKUM TOOpUMa. Y TOM CIIydajy
peaiHe HaJHUIE pacTy C pacToOM IOMyNaluje.
Kao pesynrar, KOHIEHTpauuja THoOMyJalnuje
y OMJO KO0joj OJl pernoHa je paBHOTEXKHA, C
003MpoM Ha TO Ja WHAMBUAYAIHU DPaJHULU
HEeMajy MoJCTHIIaje 32 MOOMITHOCT. [Ipu cpeamum
TPOILIKOBHMA ITPEBO3a OBE JBU]E CHJIE CY TOTOBO Yy
paBHOTekH. OIBOjeHO NMPHUKa3aHa HCKPUBJHEHOCT,
y KO0jOj Cy UEHTPHUIICTATHE CUJIC CHAKHU]jE Kaaa
PETMOHU HHCY j€HAKH, a LEeHTpUdyraiHe Kajaa
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that arises from a triple reaction between the
economies of scale, transportation costs and
factors of mobility. This means that companies
tend to concentrate their production (economies
of scale) near the market and suppliers (due
to transportation costs) but the access to the
market and suppliers is the best at the location
of other companies (due to the effects of
market size). This circular logic results in
agglomeration (Krugman, 2009). However,
‘centrifugal’ forces (which tend to create large
dispersion of industrial production) oppose
it, caused by immobility of agriculturethat
allows locating in the region with fewer local
competitors. It is important to calculate in the
model how the difference among real wages
between regions may depend on the allocation
of manufacture between those regions.

Graph. 1 shows a typical set of calculations.
The horizontal axis shows the proportion of
the labor force in region 1, and the ordinate a
difference between wages in region 1 and 2.
Each curve is calculated for different levels
of transportation costs.In the case of high
transportation costs, there is relatively small
interregional trade (Masahisa, Krugman,
Venables, 1999). Wages of workers in this
case depend on the level of local competition
and decrease in accordance with the number
of other workers in the same region. On the
other hand, when transport costs are low,
the average firm sells extensively in both
regions. Given that it has better access to
markets if it is located in the region with
greater population, higher wages may be paid.
The purchasing power of these wages is also
higher because workers have better access to
consumer goods. In this case, real wages are
increasing with the increase of population. As
a result, the concentration of the population
in any region is in equilibriumsince individual
workers are not encouraged to move.In the
case of transportation costs of secondary
level, these two forces are almost in balance.
Distortion, separately presented, in which the
centripetal forces are stronger when regions
are not identical, and centrifugal forces when
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Cy TOTOBO CUMETPHYHH, MPECTaB/ba TBOPEBUHY
MOjeAMHAYHUX (PYHKIIMOHATHUX OOJIHKA.

[IpetnocTaBibeHo je na he ce paxHuULHU
KpETaTH y PETHOH ca BUIINM PEaTHUM HaTHHLIAMa.
VY ciydajy BUCOKHX TPAHCIOPTHHUX TPOILKOBA
MOCTOjH jeMHCTBEHA PABHOTEXKA Ca PaTHUIIMA
JjemHaKo noaujesbeHnM m3Mel)y peruona. Y ciyqajy
HHUCKHX TPOIIKOBA IPEBO3a IOCTOj€ PABHOTEKE —
Ka/1a Cy paJHUIM JeHAKO MOAN]jEJbEHH, U JIpyTa,
KajJla cy paJHULMU KOHIEHTPHUCAHU y jETHOM OJ
peruona. (Krugman, 1998)

they are nearly symmetric, is a creation of the
individual functional forms.

It is assumed that the workers will move
to the region with higher real wages. In the
case of high transportation costs there is
a unique equilibrium with workers evenly
divided between the regions. In the case of
low transportation costs there is balance - when
workers are equally divided, and the second,
when workers are concentrated in one region
(Krugman, 1998).

I'pagh. 1. Youo nonyrnayuje u paznuxe y naonuyama usmehy 06a pecuoHa
Graph. 1. Proportion of the population and differences in wages between two regions
N3Bop: Krugman, P. (1998) Space: The Final Frontier, Pittsburgh: Journal of Economic Perspectives
Source: Krugman, P. (1998) Space: The Final Frontier, Pittsburgh: Journal of Economic Perspectives

Anu, rpapukon Op. | mpermocTtaBiba U
NPUBIAYHOCT oapeheHor obnuka pas3BoOjHE
JUHAMHUKE KOja je jeAHOCTaBHO HAacCTaBaK
MPETIOCTAaBKe Ja Ce PAJHULM MOoCTeneHo Kpehy
Ka peruoHy ca BHUIIUM pEaJHUM HaJHUIaMa.
AKO ce Ta MpeTHnocTaBKa OOMycTH, Moryhe
j€ pa3ABOjUTH nujarpaMm, Ja OuM ce caxeno
¢byHKIMoHuCame 1ujene npuspene. [ padgukon op.
2 1MoKazyje Kako CKyIl paBHOTEXa (MjepeH y/IjesIoM
WHIYCTPHUjCKE paJHe CHare y peruony l) 3aBucu

But the Graph no. 1 assumes the appeal
of some sort of evolutionary dynamics that is
simply a continuation of the assumption that
workers move gradually toward the region
with higher real wages. If this assumption is
allowed, it is possible to separate the diagram
to summarize the functioning of the entire
economy.Graph. 2 shows how a set of balance
(measured as a share of industrial labor force
in region 1) depends on transportationcosts.
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O]l TPAHCIIOPTHUX TpoOIUKoBa. PaBHe nuHUje
yKa3yjy Ha CTaOWIIHY, a U3JIOMJbEHE JIMHHUjEe Ha
HecTaOuIHy paBHOTEXKY. OB/Ije ce mpeTrocTaBiba
J1a TIOCTOjH €KOHOMHja KOja TIOUMEbE Ca BUCOKUM
TPAHCIIOPTHUM TPOLIKOBHUMA. JeIHAKy pacTiofjery
WHIYyCTPUjCKE TMPOU3BOAKE u3Mel)y permoHa
WIIyCTpYje CUTyallja y Tauku A.

Straight lines indicate stable and broken lines
unstable balance. It is assumed here that there
is an economy that starts with high transport
costs. Situation at point A illustrates equal
distribution of industrial production between
regions.

I'pag. 2. [lodjena na jezepo u nepugepujy
Graph. 2. Classification into the core and periphery
UzBop: Krugman, P. (1998) Space: The Final Frontier, Pittsburgh: Journal of Economic Perspectives
Source: Krugman, P. (1998) Space: The Final Frontier, Pittsburgh: Journal of Economic Perspectives

3atuM ce mpeTnocTaBiba ga he TPOUIKOBU
npeBo3a mocterneHo naaaru. Kamga mpuBpena
nocnvje y Tadky B moumme mpornec [IpemoBor
TAMma; pactyha KOHIEHTpalHja WHIYCTPHjCKE
MIPOU3BOIEHE Y jETHOM PETHOHY JOBOIM O jOII
Behe KOHIIEHTpallrje WHIYCTPH]CKE TTPOU3BOIHE.
[IpuBpena ce CIOHTAHO OpraHH3yje y CPIKHO-
nepudepHU TEOMETPHJCKH OOJIMK KOju mozcjeha
Ha WHIYCTPHjCKE W TIOJHOIIPUBPEIHE TI0jaceBE Y
CAJl, v nmoxmjeny Mranuje Ha pa3BUjeHU CjeBEp
Y CUPOMAIIIHU]H jYT.

Then, it is assumed that transportation costs
are going to gradually fall. When the economy
gets into point B,then a process of Predov's
typestarts; growing concentration of industrial
production in one region leads to even greater
concentration of industrial production. The
economy is spontaneously organized in the
core-periphery geometricalshape which
resembles industrial and agricultural belts
in the United States or division of Italy into
prosperous north and impoverished south.
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CIHHELHM®UNYHOCTU ITPOJEKTOBAHA
JJIOKAIIJE CJIOBOAHNX 30HA

Kao mo npocTopHOTr cMjerTaja eKOHOMCKUX
(dyHKIMja cIOOOIHE 30HE Cy BE3aHE 32 POCTOPHY
€KOHOMH]Y, TpaHy EKOHOMHje Koja ce OaBu
M3y4yaBambeM EKOHOMHYHOCTH CBHX IIHjEJI0Ba
’KHMBOTA U Pajia 3aBUCHUX OJ] TPOCTOPHUX (haKTOpa.
Crora cy crienu)myHOCTH MPOCTOPHE EKOHOMH]E
KOju ofpelyjy OnTUMaHy JOKAIMjy U CMjelTaj
CJI000IHUX 30HA M3Yy3€THO BaxkHe. [Ipuinkom
MPOjEKTOBabA JIOKAIM]j€ IOTPEOHO je 1erHuCATH
OIITHMAJIaH CM]jeIlTa] JIOKallKje y MpOCTOpy Koje
ca CTaHOBHUIITA CIOOOIHUX 30HA OCUTYypaBa
MaKCHMAaJIHO 3a/10BOJbaBabE¢ MHIAMBUAYATHUX
edekara y3 ONTUMAITHO 33/I0BOJbEIHE IPYIITBEHUX
notpeba (Martin, 2010). IIpu u3bopy nokamnuje
3a ci1000aHY 30HY Tpeba ce MPHUCTYNUTH ca
CTAaHOBHMILTA JAPYLITBEHUX MOTpeda Koje mIajy
n Hajsehe wunauBuayanne edexre. Cpaku
CMjEIITajHH MPOOJIEM TPaKH CBOjEBPCTaH HAYMH
n300pa CMjelITajHO peleBaHTHUX (akTopa H
oaroBapajyhy KOHCTPYKIIH]Y JIOKAIIMOHOT MOJIENIA.
3a npoBol)ere MOCTyINKa KOMITapalyje U IpUMjeHy
oarosapajyhe JIOKallMOHE METOAE BaXXHO je
(Kpemuh, 1977):

* YTBPAMUTH CB€ CMjemTajHe Qaxrope
JIOKAIIMOHO PEJICBAaHTHE 3a CBAKU CITyYaj;

* U3BpPIIMTHU Tmoxajeny QakTtopa Ha
KBAaHTUTATUBHE M KBAJIWTATHUBHE, LITO j€
BeoMa OUTHO 3a caM MOCTyIaK KoMIaparmje
ONTHUMAJTHOCTH TOjJEAMHUX CM]JEILTaja;

* mnponahu MeToay 00jEeKTUBHOT BPETHOBAa
JIOKalMOHOT YTHUIIaja TO0jeAMHOT CMjeIITajHOT
¢axTopa Ha KOHAYHU YKYTTHU ONITUMAJIUTET.
Jlaxie, JIOKalmoHW (PAaKTOPU Cy HOCHOIH

CMjeIITajHe CHAre Koja JUKTUpa W300p JIOKaIuje
o0jexTa nim oxapeheHe mpuBpeaHe aKTHBHOCTH.
Jlokanyja je, mpema Tome, QyHKIHMja JjeoBamba
CBUX pEJEBAHTHUX CMjEIITAajHUX (aKTopa.
300r Benukor Opoja ¢akropa, OHH ce€ OOMYHO
panu Jakuer mperieqa cBpcTaBajy y oapeheHu
cucTteM. Y HaCTaBKy je INpHKa3aHa Bep3uja
ommTe Kiacudukanmje JOKAIMOHUX (aKTopa
KapaKTepUCTUUHUX U300p cMjelTaja clo0oaHnX
30Ha.

THE SPECIFICS OF DESIGN OF FREE
ZONES SITES

As a part of the zoning of economic
functions, free zones are related to spatial
economics, a branch of economics that deals
with the study of economics of all parts of life
and work, which depend on spatial factors.
Therefore, the specificities of spatial economics
determining the optimal site and location of free
zones are extremely important. When designing
the site, it is necessary to define the optimal
position of the locations in the space which
will, from the standpoint of free zones, ensure
maximum satisfaction of individual effects
along with the optimum satisfaction of social
needs (Martin, 2010). When choosing a location
for the free zone,it should be approached
from the point of view of social needs that
give the greatest individual effects. Each
accommodation problem requires a specific
way of selection of relevant accommodation
factors and design of appropriate location
model.

For carrying out the process of comparison
and application of appropriate location
methods, it is important to (Kpemmwh, 1977):

* Identify all accommodation factors
relevantto the each casewith regard the
location;

+ classify factors into quantitative and
qualitative, which is very important for
the process of optimization, comparison
of individual housing;

* find a method for objective evaluation of
the local impact of each accommodation
factor on the final overall optimum.
Therefore, location factors are the bearers

of accommodation force that dictates the choice
of location of the facility or certain economic
activities. The location is, therefore, a function
of the properties of all relevant factors. Due to
the large number of factors, they are usually for
easier viewing classified in a particular system.
The version of the general classification of
location factors typical for the selection of
accommodation free zones is shown below.
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Cnuka 1. [Ipeeneo najsasxcnuujux roxayuonux gaxkmopa

Picture 1. Overview of the most important location factors
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VY mpakcH je HaBeJeHO HEKOJIMKO METO/a
3a pjemaBame mpoOiema nokamuje. Llentap
rpaBUTAIIOHA METOJa MpHUIaga TPyNu MeToa
3a TpaXKemhe ONTHMAJHE JIOKAIMje Kao LIEHTpa
€KOHOMCKHMX akTuBHOCTH (Martin, Sunley,
2011). Kopuctu ce camocTaiHo 3a yTBphuBame
JoKalnuje, WIM Kao TMpBa amnpoKCUMaIuja
y JpyruM COQHUCTHIHUPAHUM MOJEIHNMA.
[Ipennoct oBe merone je jemHoctaBHOCT. Ho,
OHA MMa U HEJOCTATKe jep HE YKJbyuyje CHCTeM
UH(PaACTPYKType, TPOILIKOBE pajia U Apyre BasKHE
€JIEMEHTE 32 JOHOIICHE OUIyKE O JIOKAIIH]jH.
use je Tpakeme Tauke LEHTpa IIje je cyma
TPAHCIIOPTHUX TpoIlikoBa u3Mely moctojehux
Tayaka v EHTpa HajMamba.

TpaHcnOpTHH TPOLIKOBH ofipel)enu cy:

* JEIUHUYHUM TPAHCTIOPTHUM TPOIIKOM;

* IPEBE3CHNUM BOJIyMEHOM;

* ynaspeHouhy.

Jakre, GpyHKIMja IUIba € MOXKE TIOCTABUTH
Kao:

n
minTC:ZVixRixdi

=1

TC = ykyIHM TPOLIKOBHU TpaHCIIOPTa

N = 0poj Tauaka (jeMHNIa EKOHOMCKE aKTUBHOCTH)
V,= BOIyMEH y TauKH i

R = TpaHCTIOpTHH j€TMHUYHHU TPOLIAK

d;= yIa/beHOCT TauKe i 70 LICHTPa IPaBUTALIH]e

VYnameHocT d; koje mokasyje ynabeHocT uzmely
LIEHTpa T'paBUTAallMj€ U CBaKe pyOHE Tauke MOXKe
ce u3pasuTH npumjeHom Iluraropune reopeme
wu Eyknunose MeTpuke:

In the practice, several methods for solving
location problems were mentioned. Center of
gravity method belongs to the group of methods
to search for the optimal location as a center of
economic activity (Martin, Sunley, 2011). It is
used alone to determine the location or as a first
approximation in other sophisticated models.
The advantage of this method is simplicity. But
it also has its drawbacks because it excludes
the infrastructure system, labor costs and other
important elements for making a decision on
the location. The aim is to search for the center
point where the sum of transportation costs
between the existing points and acenter is the
lowest.

Transportation costs are determined by:

* transportation costs per unit,

* transported volume,

« distance.

Therefore, the function of the objective can
be set as:

n
minTC=ZVi><Rixdi

=1

TC = total transportation costs

N = the number of points (units of economic activity)
V= volume in point i

R;= transportation cost per unit

d;= distance from point i to the center of gravity

Distance d; showing the distance between the
center of gravity and each boundary point can be
expressed by applying the Pythagorean Theorem
or Euclidean metrics:
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W3 rpadukona je moryhe n3Byhu 3akipyyax aa
ce ynasbeHocT d; Moxe aepuHucaru Kao:

di = K x [(x — x)? + (y — yi)?];

raje je:
d;= yaaspeHOCT Of] Ta4Ke i JI0 IEHTpa IPaBUTALIH]C;
X, Y = KOOpAMHATE IIEHTpa I'PaBUTALH]C;
X;, ;= KOOpJMHATE Ta4aka i,

K = jenuHu4Ha BpUjEIHOCT y KOOPIUHATHOM
cucremy (YkoiMKo ce mocMarpa oOuYaH
KOOPJIMHATHU CHUCTEM, jeIMHUYHA BPUJEAHOCT je
1, ma ce K Mmoxe ucnyctut u3 QyHKIHjE HUIba.
MehyTtum, kon n3bopa Jiokaiuje Tpeda u3rpagiuTu
KOOpJIMHATHHU cucTeM 3a onapeheno reorpadceko
nojpydyje, ma ce jeJUHUYHA BPHUJEIHOCT
npepadyHaBa Ha peajHy, HIp. Opoja KujiomeTapa,
MUJba, HAYTHIKHX MUJbA. )

Jlakie, npoupeHa GpyHKIMja usba IEHTap
IpaBUTAIIMOHE METOJIE CaJla TVIACH:

n
minTC=ZVi><RiXdi

=1

n
min TC = ZVi X Ri % [(Xx — xi)* + (y—yi)z]%

=1

C 003upoM Ha TO Ja je pujed O KOHBEKCHO]
(GyHKIIUJU ¢ jeIHUM TIO0ATHUM MHUHUMYMOM
(Hema JoKaJTHUX MUHUMYMa), 1a Ou ce PyHKIIHja
ONITHMU3UpAIa, IPOHAJIA3U Ce CKYI BPHjSTHOCTH
Bapujabiu n3bopa koju he naTu KeJbeHH EKCTPeM
(dbyHKIMje 1HUJba, Y OBOM CIyd4ajy MHHHUMYMA.
Hauun 3a ocTBapewme MuHHMyMa (QyHKIH]E
je mapuujanHo AepuBHpame (YHKIHjE 10
He3aBUCHUM Bapujabimama y, x. [lapumjamna
JiepyBallja Ha3HaYaBa MPOMjEHY je/THE HE3aBUCHE
Bapujabie Kaja Ccy apyre He3aBHCHE Bapujaodie y
(dbyHKIIMjU KOHCTaHTe. JeqHa Bapujabia Bapupa,
JIOK Cy ocTalie y (DyHKIIMj! 1TUJba HEMPOMHU]CH-EHE.
Jla Ou ce Hamao ekctpeM (MUHUMYM) (YHKIIH]jE
1I1Jba, MapIHjaTHe IepyBalyje Tpeda n3jeTHauuTH
ca HYJIOM, T€ PHjEIIUTH CUCTEM jeTHAYMHA KaKko Or
ce o0usie ONTUMAaTHE BPH]JEIHOCTH HE3aBUCHUX
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From the chart, it is possible to conclude that
the distance d; can be defined as:

di = K x [(x — x)? + (y — yi)?];

Where:
d; = distance from the point iand the center of gravity;
X, y = coordinates of the center of gravity;
X;, yi= coordinates of the points i,

K = unit value in the coordinate system (If we
consider an ordinary coordinate system, unit
value is 1, so K can be dropped from the objective
function. However, when choosing a location,a
coordinate system for a specific geographic area
should be built, and the unit value recalculated
to the real, for example into the number of
kilometers, miles and nautical miles.)

Therefore, expanded objective function
of the center of gravity method now reads as
follows:

n
minTC=ZVi><Ri><di

=1

n
minTC = ZVi X Ri X [(Xx —x0)*+ (¥ —yi)z]%

=1

Given that this is a convex function with
one global minimum (no local minimums) in
order to optimize the function, a set of values
of variables of choice is found to provide
desired extreme of the objective function, in
this case the minimum.The way to achieve
the function minimum is usingpartial
differentiation of thefunctionsper independent
variables y, x. Partial derivative indicates a
change of one independent variable when
other independent variables in the function are
constants. One variable varies, while others in
the objective function remain unchanged. In
order to find the function extreme (minimum)
of the objective function, partial derivatives
must be equated to zero, and e a system of
equations should be solved to obtain the
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Bapujaliu.

[Maprmjanno aepuBupame o K ce He y3uma
y 003wup jep ce panu o koHcTaHTu. K mpencrapiba
jenuHuuHy BpujeaHocT KapresujaHckor
KOOPAMHATHOT CHCTEMA, Ta 332 TEOPUjCKU H3BOJ
METOJI¢ LIEHTpa TpaBUTALM]E Ta BPHjEAHOCT
n3HocH 1.

3Hauu, QyHKIHUja IUba y HACTaBKy HeE
oOyxBata BpHujeqHocT K, OMTHOCHO MpeTnocTaBba
ce na je K= 1. [lakne, ¢pyHKIM]ja IUIba [TIACH:

n
min TC = Zw X Ri x [(x — xi)? + (y—yi)z]%

i=1

[Mapuujanaum aepuBupameM (GYHKIUjE 110
YJIaHOBHUMA X M 'y TOOH]y ce cibenehu u3pasu:

dTc
dx

drc

dy

CpehuBamem wu3pasza nobujy ce cibenchu
U3pasu3axuy:

n ViXRixXi n VIiXRixyi

E _ z:i=1 di — _ 4«i=1 di
= Tan VxRl v Y T TS, VixRi
z:i=1 di z:i=1 di

[Iperxoguum wu3pasuma go00HUjeHE Cy
KOOpJMHATHE BpPHjETHOCTH 3a ONTUMAIHY
JOKaIyjy, WIK 3a IEHTap TpaBUTAlMje HEKOT
cucrema. [IpoGmem mMeTone 1eHTpa TpaBUTAIIH]e
pjelaBa ce UTepaTUBHOM TporeaypoM. Kopamu
y pjemaBamy npodieMa IeHTpa TpaBUTaIHje Cy
cipenehu:

1. OmpenuTu TMoYeTHE KOOPAMHATE X U Y W3
MIPETXOHO HaBeneHe (opmylie 3aHemapyjyhu
yIasbeHoCT (di) , Tj. pyjed je 0 apUTMETHIKO]
CpEIIMHY CHCTEMA,

2. Tlomohy nobujeHnx KOOpaWHATA X U Y W3
MIPBOT KOpaka NOTpeOHO je n3padyHatu di,

3. U3pauynato di y mnpeTxogHOM KOpaky
HoTpe6HO je yBpCTHTH y GOpMYITy 3a X U Y, Te

optimal values of independent variables.

Partial derivative from K is not taken into
account since it is a constant. K represents a
unit value of the Cartesian coordinate system,
and for the theoretical derivation of center of
gravity method this value is 1.

It means, the objective function below
does not include the value of K, and it is
assumed that K = 1. Thus, the objective
function reads as follows:

n
min TC = Z Vi x Ri X [(x — x0)? + (y — yi)z]%
i=1
By partial differentiations of the function per

members x and y, the following expressions are
obtained:

n
1
=EZVL'XRL'X [(Xx — xi)? +(y—yi)2]—%><2(f—xi) =0
i=1

n
1
=EZVL'><RL'>< [(f—xi)z+(37—yi)2]—%><2(}7—yi) =0
i=1

By rearranging expressions, the following
expressions are obtained for X and y:

n VIiXRixXi n VIiXRixyi

X = Li=1 di . oo 2=l g
= Tan VixRi ¢ Y T TS, VixRi
z:i=1 di z:i=1 di

By using the previous expressions,
coordinate values for optimal location were
obtained, or for the center of gravity of a certain
system. The problem of the center of gravity
method is solved by iterative procedure. Steps
used in solving the problem of the center of
gravity are as follows:

1. determine starting coordinates x and y from
previously mentioned formula neglecting the
distance (di ), i.e. it is about the arithmetic
mean of the system;

2. Using the resulting coordinates x and y from
the first step, it is necessary to calculate di;

3. di calculated in the previous step should be
included in the formula for x and y, and new
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IIOHOBO M3pauyyHaTH HOBE KOOPUHATE X UY ;

4. TloHaBspaTy KOpake 2. 1 3. CBE JOK KOOpANHATE
y cibenehoj urepamuju ocrajy UCTe, HITO
3HaYM Ja je TpakeHa (yHKIMja TOCTHIIIA
CBOj MUHUMYM Yy U3pauyHaTUM ONTHMAJIHUM
KOOp/IMHATaMa.

3AKJbYYHAK

OnTumanHa JOKanuja ciIo00JHUX 30HA je
OHa, KOja MaKCUMHU3Upa MO3UTHBHE e(peKTe y3
MHHHMAJIHE TPOIIKOBE. Y OBOM PaJIy j€ UCTAaKHYTO
Ja TOCTOj€ pa3iIUyuTH (AKTOpPH U YTHULAjH,
NpecyHu 3a ofpehBame onTUMaHe JIOKaluje,
aJli je TOTOBO CBHMMA 33j€JHUYKO HaIvIallaBambe
Ba)XKHOCTU TPAHCIIOPTHUX TPOIIKOBA, TaKO Ja Ce
npo0JieM 4ecTo CBOJAM Ha yTBphUBamE JIOKALMje
Koja he MUHUMU3UpATH TPOIIKOBE TPAHCIIOPTA.

TpaHCHIOpTHE TPOIIKOBE Ka0 U3Yy3€THO BayKaH
JOKAIMOHU (aKTOp YKJbYUYy]y CBE MPOCTOPHE
Teopuje. OBU TPOILKOBH CE€ jaBJbajy Kao BPIIO
pa3iauuuTa Mjepuiia MPOCTOPHUX YIaJbEHOCTH.
dakTop BpeMeHa Yy caBiajaBamy IMPOCTOpa
YeCTO MHUjeHha 3HAUCHE MPOCTOPHE YIaJbEHOCTH.
3ajelHUYKO je, Aa C€ CBAKUM TPaHCIOPTHHUM
CPEIICTBOM CaBJIa/IaBajy MPOCTOPHE YIaJbeHOCTH,
IITO CTBapa TPAHCHOPTHE TPOIIKOBE, a OHH
MOCJHEIUYHO YTUYY Ha JIOKAIMOHY ONTUMAITHOCT.
[Ipema TOME, HE MOXE C€ TOBOPUTH O TYOUTKY
3HaYeHa TPAHCIIOPTHUX TPOIIKOBA KaJl Ce PAJH O
BPEIHOBAY MPOCTOPHUX EKOHOMUYHOCTH.

Jlomuio je 10 BeMUKUX MPOMjeHa y BpcTama
TPAHCIIOPTHUX CPEJICTaBa, a TUME U MoryhHOoCcTHMa
n300pa 3a caBla/laBambe MPOCTOPHUX YIAJbEHOCTH.
Crora u caBpeMeHa mpakca HyIu HHU3 MeToja 3a
pjemaBame mpobiema JoKamuje.

Heke Meronme ucTpaxyjy cBaky Moryhy
JOKauujy OyX onpeleHe MpocTOpHE PaBHHU H
Ooupajy Hajoospy. TakBe MeTone ce Ha3uBajy
KOHTUHYHpPaHE JIOKALOHE METO/IE. AJITEPHATUBHO
MOCTOj€ W AMCKPEIMOHE METOoJe KOje oaMmax
cenexkuuoHunry Moryhe nokanuje. Jlokammone
METO/Ie MOTy OWTH CTaTW4Ke WJIM AMHAMUYKE.
Craruuke MeTozie mpoHasia3e JIOKaljy Ha TeMeJby
JeIHOT BPEMEHCKOT IIepHo/ia, 0K e TUHAMHYKE
0a3upajy Ha TojaluMa W3 BHUIIE BPEMEHCKHX

coordinates x and y should be calculated;

4. Repeat steps 2 and 3 until the coordinates
of the next iteration remain the same,
meaning that desired function has reached its
minimum in calculated optimal coordinates.

CONCLUSION

Optimal location of free zones is the one that
maximize positive effects along with minimal
costs. In this paper, it has been pointed out that
there are different factors and influences critical
to determining the optimum location, but it is
common to almost all of themto emphasize the
importance of transportation costs. Therefore,
the problem often comes down to determining
the location that will minimize transportation
costs.

Transportation costs as an extremely
important locational factor are included in all
spatial theories. These costs appear in a form
of very different scales of spatial distance. The
time factor in mastering the space often changes
the meaning of spatial distance. It is common
that geographical distancesare overcome by
using various means of transport thuscreating
transportation costs, which consequently affect
the optimality of location. Therefore, we cannot
talk about the loss of meaning of transportation
costs when it comes to evaluating the spatial
economy.

There was a major change in types of means
of transportation, and by that in the ability to
choose means to overcome spatial distances.
Therefore, the modern practice offers a variety
of methods to solve the problem of location.

Some methods investigateeach possible
location along a certain spatial level and choose
the best one. Such methods are referred to as
continuous locational methods. Alternatively,
there are discretionary methods that instantly
select possible locations. Locational methods
can be static or dynamic. Static methods finds the
location on the basis of a period of time, whereas
dynamic methods are based on information from
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nepuosa.

Y oBOM paay je mpencTaBjbeHA LIEHTap
rpaBUTAIlMOHA METOJAa paaud MpOHAIAKEHA
ONTHMAaJHE JIOKamuje CcIo0O0JHUX 30HA.
JeqHOoCTaBHA je 3a KOPHUINTEH-E, IITO je U HeHa
OCHOBHa mpegHocT. MehyTtum, mnoctoje u
HEIOCTallM MPUMjeHe OBE MeToze (He y3uma y
003up mapaMeTpe Kao MITO Cy MOCTOjabe CUCTEMA
UHPACTPYKType, TPOILIKOBE paja U HEKE Jpyre
(akTope KpylLujaiHe Npu JOHOLICHY OIIYKEe O
JIOKaIMju CI000THUX 30HA).

HajoutHuju d¢axtop 3a oxnpehuBame
CM]eIITajHOT ONTUMAITUTETA JIOKAIH]je CII000THIX
30Ha MpeMa OBOj METOIHU jeCTe YIaJbeHOCT Of
IIEHTpa EKOHOMCKE aKTHUBHOCTH, IITO j€ TIOBE3Yje
ca teopujom HoBe ekoHomcke reorpaduje. Y oBoj
TEOPH)H TPOLLIKOBU TPAHCIIOPTA CY KIbYUHH (DaKTOp
CaBJIa/laBama yaJbeHOCTH M CTBapama pacTyhux
npuHOca Ha oouM. Y Teopuju HoBe exoHOMCKe
reorpaduje "nenTpuneranHu” GaKTopu yKIbyUyjy
€KOHOMH]Y 00HMMa, TPAaHCIOPTHE TPOLIKOBE H
MOOWITHOCT (hakTopa. KoHIIEHTpaIijy €eKOHOMCKE
aKTHBHOCTH YCJIOBJbaBa OJIM3MHA TPKUILTA (300T
yTHIlaja TPOILIKOBA TPAHCIOPTA), U TMPUCTYM
TPXKHUIITY (300T edekara eKoHOMUje 00MMa).
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