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DEFINING THE POTENTIAL AND TECHNICAL ZONES
OF DISTRIBUTION FOR AGRICULTURAL EXPORTS

The article analyses the methodologies used for determining the potential zones of distribu-
tion and comes to the conclusion that none of them fits for the logistics systems for agricultural
exports, of plant origin in particular. Taking this into consideration, a new approach — the method
of circles was suggested for identifying potential distribution zones. At the same time, to determine
the potential distribution zones for perishable agricultural products (fruits and berries with the
storage period up to 3— 10 days) the method of limiting radius was applied for the technical zone of
distribution.

Keywords: logistics, potential distribution zone; technical distribution zone, transporting; perishable
products.

)I[meﬁxyn II1. Tamm6oB
BU3HAYEHHS ITIOTEHLINHOI TA TEXHIYHOI 30H 3BYTY

EKCIIOPTOBAHUX CLJIbCBbKOTOCIIOJAPCBKNX BAHTAXKIB

Y cmammi 3a pesyibmamamu anaizy memooux 6U3HAYEHHS NOMEHUIHUX 30H 30ymy
GUSI61EHO, WO BOHU He NI0X00IMb 045 A0ICIUMHUX CUCIMEM eKCHOPMY CiAbCbK020CN00apCbKUX
GAHMAXCI6 POCAUNHO20 noxodxucenHs. Bpaxoeyiouu ue, 3anpononosano «memood kir» 0as
GU3HAYEHHA NOMeHuliHuUX 30H 30ymy. Y moii yxce wac npu 6ubopi nomeHuiliHux 30H 30ymy
CL1bCbK020CN00apCbKuUX Mosapis, uio weuoKo ncyronmscs (ppykmu ma s200u, mepmin 30epizanns
axux — do 3—10 0i6), 3acmocoeano menoo 06mexcy8aibHo20 padiyca MexHiuHol 30Hu 30ymy.
Karouogi caosa: nocicmuxa; nomenuiiina 3ona 30ymy; mexHiuna 30HA 30ymy; Nepeee3eHHs;
eanmaici, w0 weuoKo ncyromocs.

Dopm. 14. Jlim. 10.

Jxeiixyn I11. Tam:lﬁon .
OIIPEAEJIEHUE ITIOTEHIIUAJIbHOU 1 TEXHUTYECKOU 30H
CBBITA DKCIIOPTUPYEMBIX CEJTbCKOXO311CTBEHHBIX
I'Py30B

B cmampe no pezyabmamam anaauza memooux onpedeienusi NOMeHYUAIbHbIX 30H cObima
6bIABACHO, UYMO OHU He N00X00Am 041  A02UCMUMECKUX CUCHeM  JKCHopma
CeAbCKOXO03TCMBEHHBIX 2PY308 PACHMUMEAbHO20 NPOUCXONCOCHUS. YHumoléas GvluleyKa3anHoe,
npeoaodcen «<mMemoo OKpyICHOCmel» 045 onpedeaeHuu nomeHuuaIbHoIX 308 covima. B mo e
epems npu 6vl6ope NOMEHUUAALHBIX 30H CObIMA CKOPONOPMAWUXCA CeAbCKOXO03AUCMEEHHbIX
moeapos (pykmor u 220061, y Komopwix cpok xpauenus 00 3—10 cymok) npumenen memoo
o2panuMueaowezo paouyca mexHu1eckoil 301t covima.

Karuesvte caosa: no2ucmuia;, NOMEHYUANbHAS 30HA CObIMA; MEXHUHECKAs. 30HA cObima;
nepesosKa; CKOpONOpMAULUecs 2py3bl.

Problem statement. Potential distribution zone for agricultural exports is one of
the key parameters in the logistics systems modelling. At the same time determining
the potential distribution zone is of vital importance for engineering of transport &
logistics system, including the choice of carriers' types, transport means, vehicles
stock and routes options etc.

For obvious reasons, most agricultural products are treated as perishable cargos,
thus requiring a special approach to their transportation and logistics. Transportation

! Azerbaijan Technical University; State Oil Company of Azerbaijan Republic, Baku, Azerbaijan.

© Jeyhun S. Talibov, 2014



MATEMATUYHI METOAMN, MOZEJ1l TA IHOOPMALLIVIHI TEXHOJ10rIi B EKOHOMILI 535

of perishable cargos is usually performed in special containers or in vehicles with
refrigerators. At the same time transportation of such products must be limited in
time, since non-compliance with time regulation would lead to product spoilage and
consequently to commercial losses.

Recent research and publications analysis. Reviewing the works on potential dis-
tribution zones, we can observe numerous methodologies on how to determine them
(Imanov, 2012, 2013; Novikov, 2000; Chen et al., 2012; Rogers et al., 2012; Griffis et
al., 2012). The most widely spread of them are: the method of defining the horizon-
tal radius applying the theorem of sines (Kotikov & Chudakov, 2005) and the method
based on the cosine theorem (Tyapukhin, 2004).

Research objectives. From the already mentioned empirical studies it can be seen
that the existing methodologies are not applicable for the logistics systems of agricul-
tural products exports. The key reasons for this are that these methodologies do not
take into account such factors as freshness and quality of a product, neither the num-
ber of days on sale etc. (Imanov, 2013).

Taking these limitations into account, it is expedient to suggest for usage under
such conditions the already tested "method of circles".

Key research findings.

The method of circles. The essence of the method of circles is that knowing the
approximate price for a product produced at A within the distribution zone R and tak-
ing into account the synergic profitability to calculate the maximal distance from a
producer to a consumer.

For the conditions of synergic profitability the following conditions are to be ful-
filled:

C >Car, (1)
where C is the price at R for 1 t of a product, transporated by one trip; Car is the cost
of 1t of a product, produced at A and exported to R.

At the same time Car is the sum of the following costs:
Car = (Ca +Ctr +Ccos+ Ctax)x 5, ()

where Ca is the market value of 1 t of a product at A; Ctr is the cost of transporting
1 t of a product on the distance of Lar; Ccos — the sum of customs duties and other
taxes during one trip of transporting 1 t of a product; Ctax — taxes and other related
expenditures per 1 t of a product transported during one trip; & — the ratio of dam-
ages.

The ratio of damages in its turn can be calculated by the following formula:

6:%TseIXVd)’ &)

where Tsel is the number of days the distributed product spent on the market for sale;
Vd — the forecast on daily sales; g — the amount of a product transported at one trip.

While determining potential distribution zones for agricultural products the
optimal price at the ratio 9, is equal to 1. If d >1, then the product would perish and
the value of Car at A would increase. And if 8< 1, then due to the fact that the pro-
duct volume transported at one trip is not optimal, the transport expenditures Ctr
would also increase, and this would again lead to product costs rise.
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If to consider formula (2) for formula (1), then we will get:

Cr > (Ca+Ctr +Ccos+Ctax 3. 4)
Thus, the transport costs Ctr will be:
Ctr < (3%)— Ca-Ccos-Ctax. 5)
On the other hand:
Ctr =Larxp, (6)

where Lar is the distance or the radius of the distribution zone from a producer
located at A to a consumer located at R; and p is the cost of transportation per 1 t/km.

Basing on the formula (5) we can find the radius of potential distribution zones
for A by the following:

Lra<§:%)x5ﬁ‘ a:?a +Ccos+CtaxpE 7

Taking into account that: d = q TselxVd"
Then:
CrxTsel x\d _Ca+Ccos+Ctax
Lra< Y a X ®)

However, the radius of potential distribution zones for perishable agricultural
products (apricots, peaches, currants, raspberry etc., that is fruits with the storage
term between 3 and 10 days) is not limited to the radius of a technical distribution
zone.

Technical zone radius means the maximal distance on which a vehicle can get
from the initial A, and that depends on the forecasted time of transporting and the
speed of a vehicle.

The radius of the technical distribution zone can be calculated by the following
formula:

Ltex =Ttrcxv, 9)

where Ltex is the radius of the technical distribution zone, in km; Ttrc is the fore-
casted time of transporting, in hours; and v is the running speed of a vehicle on a par-
ticular transportation route.

At the same time:

Ttrd =Tst - Y (Tbox,Tlo,T cos, Thord, Tsel, Tdel), (10)

where Ttrd is the forecasted time of one transportation, in days; Tst is the term of
product storage, also in days; Thox is the time needed for collection, sorting and
packing of a product; T/o — the time needed for loading and unloading; Tcos — time
needed for all customs procedures; Thord — time needed for crossing borders;
Tsel — the quantity of days the product spend on sale at a market; Tdel — the time of
delays for various reasons.

In formula (9) the forecasted time of transporting is calculated in hours — Ttrc,
then in formula (10) the forecasted time of transporting is calculated in days — Ttrd.

And if for railway and water transporting the following equation is correct, then
for air and auto transporting it cannot be so:

Ttrc =24 xTtrd. (11)
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For example, during the international automobile cargo transportation the
European Agreement concerning the Work of Crews of VWehicles Engaged in
International Road Transport (AETR) is widely applied. According to the AETR, the
daily duration of vehicle driving cannot exceed 9 hours per one driver.

Taking into the account the stated above, for unimodal international automobile
cargo transporting the forecasted time of transporting is calculated by the following
formula:

Ttrc =Ttrd x Ndr x9, (12)

where Ndr is the number of drivers participating in the transportation process simul-
taneously.

Under real conditions the radius of potential distribution zones for perishable
agricultural products is limited by the radius of the technical distribution zone, and
the following condition has to take place:

Lra< Ltex. (13)

Therefore, we suggest calculating the radius of potential distribution zones for
agricultural products by the following formula:

[Lra<(CrxTselxVd)/(pxq)-(Ca+Ccos+ Ctax)/p%

(14)
ra<Ttrcxv

Conclusions. The radius of potential distribution zones for agricultural products
is calculated according to the method of circles and by the formula (8). But this for-
mula is not appropriate for perishable agricultural products (such as fruits and
berries), the storage term of which is only 3—10 days.

At the empirical part of the studies we came to the conclusion that the radius of
potential distribution zone is limited to the radius of the technical distribution zone.

The radius of the technical distribution zone is calculated by the formula (9).

The author suggests for the modelling of the logistics systems for agricultural
exports of plant origin to determine the radius of potential distribution zones apply-
ing the formula (14).
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