UDK 658.511:656.071.4

ANALYSIS OF THE INFLUENCE FACTORS ON COSTS
OF PORT OPERATOR

AHAJIN3 BJIMAHUA ®AKTOPOB HA PACXO/bI IIOPTOBOI' O
OIIEPATOPA

Svetlana Oneshko
Onewro C. B.

B cmamve ompedeneno enusinue HO6bIX (HAKMOPOE HA  UBMEHEHUE
cebecmoumocmu nOpmogou NPOOYKyuU U yciye, HOCMPOEHbl U NPOAHATUIUPOBAHDL
3a8UCUMOCIIU OMOETbHBIX CMamell pacxo008 om 2py30000poma, Yymo no380Jsem
onpeodenums IKOHOMUIO (nepepacxod) HNepeMeHHbIX U NOCMOSHHBIX PACX0008,
NpeonodceHo Bedenue aHaIUu3d pacxo0o8 No 8UOAM YCiye ¢ y4emom ux OeieHust Ha
NPONOPYUOHATIbHBLE, NRPOSPECCUBHDLE, PESPECCUBHBIE U YCIOBHO-NOCMOSHHbIE.

For the purposes of cost management expedient identify factors influencing
which may achieve lower costs, increase revenues and maximize profits of sea port.
Economic-mathematical methods make it possible to assess the impact of each factor
on costs, predict their changes and identify further reserves to reduce the cost of
processing 1 ton of cargo.

Purpose of this article is to determine the factors of the costs of port operator
and assess their impact on turnover.

In accordance with this goal in the article put the following tasks:

- consider existing approaches to identifying the factors forming the cost for
loading and unloading operations (LUO);

- identify internal factors change the port cost of products and services;

- to evaluate the dependence of costs port operator of turnover;

- develop recommendations concerning the analysis of the cost LUO for the
purposes of cost management port operator.

The essence and importance of cost management of sea port with allocation
factors forming the cost of processing 1 ton of cargo investigated by many scientists:
Abolentseva N., Vereschaka Y., Grebennyk N., Lesnyk A., Kibik O., Konevtseva N.,
Navrozova Y., Prymachev N., Cherkesov-Tsybysov V., Chekalovets V. et al.

Enough widely covered theoretical, methodological and practical issues of
formation of the cost of processing 1 ton of cargo, there are different approaches to
the classification of factors shaping the LUO costs and methods of assessment. In the
scientific research not examined differences in the dependences of various items of
cost of turnover, research in this area does not consider the behavior of costs that
form the cost in the long run, not the individual character of the estimated cost.

In [1] the main factors that affect the cost of processing 1 ton of cargo
through the multiple correlations were found excavation of port workers in LUO,
integrated mechanization level, factor loading and cargo volumes. Modern ports and
terminals, especially specialized, try to increase the level of automation, which
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reflected positively on the cost of LUO and therefore it should be taken into account.
According to research UNCTAD, volumes of cargoes and service time — two main
factors that determine the productivity of port [2]. The volume of cargo expressed in
tons or TEU, time can be expressed by indicators such as the average time the ship is
in port, timeout setting to the pier, while in LUO. Time element, as well as its impact
on the value of the vessel at the port paid attention to domestic and foreign
researchers [3, 4, 5]. Time for service vessel at the port depends on the total load, the
number of cranes, crane productivity, unproductive time, working hours and so on.

Factors that affect the cost of LUO, in [6] include the average cost for direct
and for storage options and the corresponding number of overloaded cargo for direct
and for storage options. In addition, other identified factor variable, so the cost of the
direct influence complexity and storage options, has little impact budget time.

Modeling production costs LUO depending on the volume of cargo handling
in sea ports dedicated work Lesnik A. [7]. The method to determine the cost, value
and profitability of the port 1 ton of cargo each item in national currency and USD
both at baseline and at altered amount of its handling, and possible discounts the
value of the existing flat rate fees for LUO with contractual amounts handlers. It
should be noted that the methodology adopted linear dependence of turnover costs, all
costs are directly proportional to the amount depending on the goods, but in practice
there are some differences depending on different items of cost from turnover. In
addition, the long-term nature of the relationship is nonlinear.

In any case, the level costs of production determine the level of use of
personnel, vehicles and items of work [8, 9]. At the present stage of economic
development, not downplaying the importance of these factors, it should be noted the
increasing role of new factors.

The study of differences industrial, post-industrial economy allows allocating
new factors such as knowledge, innovative technology, information [10, 11, 12].

The port terminals are versatile, automated systems, increased demands on
staff. Port operators spend money on education, training or retraining of specialists.
When it comes to training, then involve universities and training institutes. Clustering
sea ports may be the main such interaction.

In foreign ports infrastructure innovations such as clusters operate effectively
for many years. On the necessity and feasibility of establishing clusters declared in
2006 in the EU Green Paper «In the future EU Maritime Policy: a European vision for
the oceans and seas» (item 2.6) [13]. The Strategy of Sea Ports of Ukraine declared in
4 clusters: grain and oil in the region of Odessa and Nikolaev, industries in South,
containers near Odessa [14]. Implementation of the proposed cluster concept will
promote, improve qualification of the industry, promotion of innovative activities in
the field; solution of a number of social problems in the region; the welfare of the
region and the competitiveness of the participants [15].

The effect of the establishment and operation of port clusters from the
standpoint of cost management include economies of scale, the effect of coverage, the
effect of reducing transaction costs and so on.

By the innovative technologies used in ports and terminals and the world
began to be used in Ukrainian ports include technologies related to automation LUO
(control system of automated equipment, systems for receiving and processing waste
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from ships, etc.) and system management of storage facilities which should improve
conditions employment of staff, reduce errors and associated losses.

[ INTERNAL FACTORS CHANGES IN THE COST ]
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Figure 1. Internal factors changes in the cost of production of port and services

Innovations implemented in the field of commercial sea ports in the field of
information, including system inspection of cargo in ports, paperless technology,
mobile automation, etc., help to simplify, speed up and reduce the cost to provide
cargo handling process [16, 17, 18].

Port community system designed to integrate all the transport and cargo port
processes into a single information space with the ability to provide and access
information used within processes in the port with the use of technical protection of
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the state. This system — «minimizing paper documents in the performance of
manufacturing operations at the port, optimize processes, reduce the time for each of
the operations by providing all participants in the transport of freight and operational
process, correct and legitimate information» [16].

Systematization of internal factors change the port cost presented in Figure 1.

The important factors to reduce the cost of port services and products is the
introduction of resource-saving technologies, costs for fuel and lubricating resources
that reduce energy consumption LUO.

Automation, the use of IT technologies, providing logistics services to
improve the quality of port services, increasing the level of safety cargoes and safety
LUO, speeding service time, thus improve the efficiency of current costs. Modern IT
technologies have great opportunities to promote trade facilitation through more
efficient customs procedures through standardization of information on transport.

The costs of using these new resources can be both current and capital. Using
these factors, companies are port activities and keep records of such operating costs
as the cost of staff training, improved technology and organization of the production
process for computerization of the production process, as well as bonuses for staff
cost savings, innovative solutions and more.

Cost on staff training under the Tax Code does not cover the cost and
expenses relating to dual use. By the total cost in other expenses include the costs of
information, consulting services. The cost of improved technology organizations
manufacturing process and computerization of the production process are included in
the production cost as a part of total production costs. In practice, this article is not
paid enough attention to analysts. We consider it necessary to assess the impact of
these factors on the cost of products and services of the port operator.

One of the main factors that determine the overall cost sea port, is the amount
of turnover. To identify dependencies expenses (cost) Port of turnover were
constructed and analyzed by linear single-factor model (y = b + ax).

Strength and direction of communication assessed through the correlation
coefficient Rxy. Its positive value characterizes the direct connection, the negative
feedback. If 0 < | R| <0,3, then the power connection is weak, 0,3 < | R| <0,7 -
average, | R | > 0,7 — strong. The quality of the regression model as a whole and the
parameters estimated using the Fisher criterion (F-criterion):

I:fact = Z(Aji 2_ )_})2 / 7 ' (1)
2(y=y)/(n-m-1)

where: > (=7 -sum of squared deviations, which is due to regression;
S (v—3,f —residual sum of squared deviations;

n — numper of observations;

m — number of parameters in the factor x [19].

If Fam > Frax, it IS recognized statistical no significance model unreliability
regression equation.
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Calculation of parameters of linear single-factor model dependencies costs of
turnover based on 18 Ukrainian sea trade ports were given the results are presented in
Table 1.

The calculated value of F-test must be compared with tabulated. For
significance level p = 0,05 when the number of observations n = 90 it is 3.95, for
p = 0,01 F-test = 34.12.

Table 1
Calculation of the linear factor model dependencies costs of turnover
Indicators Gross costs Salary costs
R 0,85 0,78
A 52,35 6,85
B 65094,86 20147,29
F 229,88 80,28

A graphical representation of the linear model depending gross costs and
salary costs of the volume turnover in Ukrainian ports shown in Figure 2.
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Figure 2. The dependence of the cost of turnover in Ukrainian sea ports
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Dependence to determine that an increase in turnover of 1% deductible
increased by 52,35%, wage costs — on 6,85%.

For management decisions regarding a possible reduction of cost is a more
accurate measure of the cost of port services and products.

Modern analysis of port cost depending on product turnover in some
Ukrainian ports indicates a weak relationship between these variables, as the decline
in turnover in low cost management attention in recent years there has been an
increase in cost. The relationship between growth and spending growth rate of LUO
requires careful study, because by increasing the amount you can reduce the cost of 1
ton. Task analysts identify persistent and regressive costs, since these costs through
cost reduction can be achieved. Detection character of the different types of costs on
the amount LUO makes it possible to calculate the savings (overrun) into variable and
fixed costs.

Proportional cost savings by changing the turnover is given by:

o o Q ~
AN__ =NPP ﬁ—l) = Nb’gfp 2Q -1), 2

prop bas
bas

where  Qrep, Qnas — turnover in the reporting according to the baseline period;

(CProp . . .
bas — proportional costs in the base period.

Cost savings that disproportionately relative change in turnover is determined
by the formula:

o Q | disp o
= Ne (S —Tas) = Noww Co —10), ©

disp bas <y disp - bas
Qbas N bas

AN

where Nfei;p , NS;" — disproportionate cost of the reporting, the base period.

The total savings in variable costs define:

ACvar = Acprop + ACdisp = IQ(CdiSp + Cprop ) - Crdelsp — Cprop (4)

bas bas bas *
Thus, the cost LUO 1 ton of cargo at the change of its volume is calculated:

_Co +4C,, _ G+ 4G, _1o(CR" +Ci?) -G — Gl ()

bas — _—bas

Sm
Qbas + AQ Qrep Qrep

where Cbas — cost in the base period.

If spending is progressive, then ACvar will increase the cost of 1 ton, if
regressive, in addition to fixed costs while increasing turnover will reduce it.

For port operators recommended to analyze the types of services based on
their division into proportional, progressive, regressive and conventionally fixed. An
example of an analytical table is offered in the form of Table 2.
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Types of works presented in the Table 2 can be adjusted to the specific port
works.

Theoretical study allowed to determine the impact of new factors to change
the port cost products and services. Using factors such as knowledge, innovation and
information, companies are port activity and keep track of such operating costs as the
cost of staff training, improved technology and organization of the production process
for computerization of the production process, as well as bonuses for staff cost
savings, innovative solutions and so on.

Table 2
Analytical table production cost LUO

The total amount
Separation | TOC | Total | of savings or cost
overruns

Main | Warehouse

Butpatu LUO LUO

1. General plan costs:
- proportional

- regressive

- progressive

- conventionally fixed

2. Total factual costs:
- proportional

- regressive

- progressive

- conventionally fixed

3. Deviations:

- basic salaries

- additional wages

- fuel and fuel

- electricity

- materials and LQW

- repair of machines
and mechanisms

- computerization of
the production process

- amortization

- transportation costs

- overhead costs

- use berths areas

- other operating costs

Constructed and analyzed according to the individual items of expenditure on
turnover, which allows to determine the savings (overruns) of variable and fixed
costs, maintenance cost analysis proposed by types of services based on their division
into proportional, progressive, regressive and conditional constants. Further
appropriate to analyze the break-even pre nonlinear dependence of expenses and
income from turnover. This is because in a significant increase in turnover rates start
rising costs outpaced revenue growth, leading to lower profits port operator. In such
circumstances, determine break-even turnover and its optimization is an urgent task to
be addressed.
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Anomayis

YnpaBisaTu BUTpaTaMu JOUIJIBHO Yepe3 BUSABJICHHS YNHHHKIB, BIUIMBAIOYH HA
SAKI MOXIIMBO JOCSITaTH 3HHMKEHHS BUTPAT, 3POCTaHHSA JOXOMIB 1 MaKCHMi3yBaTh
MPUOYTOK MOPCHKOTO TOPTY. EKOHOMiKO-MaTeMaTHdHi METOAM NAI0Th MOXJIMBICTH
OLIHUTH CTYHiHb BIUIMBY KOXXHOTO (haKTOpPYy Ha BHUTPATH, MPOTHO3YBATH iX 3MiHH,
KOperyBaTH HOPMH 1 HOpPMAaTHBM Ta B MOAAJbIIOMY BHSIBISITH PE3CPBU 3HMKECHHS
cobiBapTocTi IepepoOkH 1 T BAHTAXKY, III0 00YMOBJIIOE aKTYaTBHICTE JAHOTO JIOCITIKCHHSI.

JlocTaTHRO MIMPOKO BHCBITIICHI TEOPETHYHI, METOMWYHI Ta TMPaKTUIHI
nuTaHHs GopMyBaHHs coOiBapTocTi mepepoOku 1 T BaHTa)xKy, MPOMOHYIOTHCS Pi3HI
miaxoau Ao kiacugikalii YMHHUKIB (OpMyBaHHS BHUTpaT Ha HaBaHTaXyBaJbHO-
po3BaHTaxXyBanbHHUX podoTax (HPP) Ta Mmetonuku ix oninku. [Ipu oMy B HAYKOBHX
pO3po0Kax HEAOCTATHBO MOCHIHKEHO BIIMIHHOCTI B 3aJI€KHOCTSX PI3HUX CTaTel
BUTPAT BiJl BAHTaX000ITy, JOCTIIKEHHS B IbOMY HAIIPAMKY HE BPaxOBY€E IOBEAIHKY
BUTpAT, MO (GOpMyIOTh COOIBapTICTh, B JOBFOCTPOKOBIH MEPCHEKTHBI, HEIOCTATHHO
OIIIHEHO XapaKTep 3aJeKHOCTeH OKpEeMHUX CTaTell BUTpAT.

[IpoBeneHi TeopeTWdHi OOCTIHKEHHS AO3BOJIMIIM BH3HAYHUTH BIUIMB HOBHX
¢akTopiB Ha 3MiHEHHs COOIBAPTOCTI MOPTOBOI MPOAYKLIi Ta mociyr. Bukopucropyroun
Taki YMHHUKHM, SK 3HAHHSA, IHHOBalil Ta iHQoOpMalir, MmIIpUEMCTBA TOPTOBOT
IiSUIBHOCTI HEeCcyTh Ta BEeAyTh OOJIK TAaKMX MNOTOYHHUX BHTpAT, SIK BUTpPATH Ha
MiIBUIIEHHS KBamiikamii mepcoHary, BIOCKOHAJIEHHS TEXHOJIOTIH OpraHizamin
BUPOOHWYOTO TIpoliecy Ta Ha iH(OpMaTH3alil0 BHPOOHWYOTO MPOIECY, a TaKOK
MpeMitoBaHHsI MPAI[iBHUKIB 32 EKOHOMIIO BUTPAT, PalliOHaTi3aTOPChHKi PIllIEHHS TOIIIO.

Aptomarmzanisi, podoruszaniss HPP, 3actocyBanns IT-texHomoriii, HamaHHS
JIOTICTUYHUX TOCHYT TOKPalIyIOTh SIKICTh HAJaHHS IMOPTOBOTO OOCIyTOBYBaHHS,
MiABHIIYIOYH piBEHb 30epexeHocTi BaHTaxiB, Oesnekn HPP, mpuckopioroun uac
0o0CITyroByBaHHS, THM CaMUM IJBHIIYIOTH €(QEKTUBHICTh IMOTOYHHX BHTpAT.
BuTpaTi 3 BUKOpHUCTaHHS BKa3aHUX HOBUX PECYPCiB MOXKYTb OyTH SIK MOTOYHI, TaK i
KariTanbHi. BUKOpHUCTOBYIOUHM BKa3aHI YNHHUKH, HiANPUEMCTBA IOPTOBOI JisTEHOCTI
HECYTb Ta BeXyTh OOJIK TaKkuUX MOTOYHUX BHTpAT, SIK BUTPATH Ha IiJBUIICHHSI
kBamiikarmii TmepcoHay, BIOCKOHAJIEHHS TEXHOJIOTIH oOpraHizamii BHPOOHUYOTO
mporecy Ta Ha iH(QOpPMAaTU3allil0o BUPOOHWUYOTO IMPOIECY, & TAKOX MPEMilOBaHHS
MpaliBHUKIB 32 EKOHOMIIO BUTPAT, PallioHaIi3aTOPChKi PillIeHHs TOILIO.

Butpatn Ha migBumeHHs kBamidikamii mepconamy 3rigHo IlogatkoBoro
KOJIEKCY HE BKJIIOYAIOTHCS 10 cOOiBapTOCTi, 8 BIAHOCATHCS OO BUTpAT MOJBIHHOTO
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npu3HaveHHs. J[o moBHOI co0iBapTOCTI y CKIaAl iHIIMX BUTPAT BiIHOCATHCS BUTPATH
Ha iH(popMaIliliHi, KOHCYJIBTAIIHHI TOCTyrd. BUTpaTi Ha BIOCKOHAICHHS TEXHOJIOT1H
opraHizamiii BHpOOHHMYOro mpomecy Ta iH(GOpPMATH3ALiI0 BUPOOHHYOIO MPOLECY
BKJTIOYAIOTHCS 10 BUPOOHMYOI cOOIBapTOCTI y CKIaji 3aralbHOBUPOOHHUYMX BHUTpAT.
Ha mpakTwmi mum cTaTTsSM He MPUAUBIETECS JOCTaTHRO YBAaryd aHaJliTHKIB. BBaskaemo
HEOOXIZIHUM MPOBOJUTH OLIHKY BIUIMBY BKa3aHMX (pakTOpiB Ha COOIBapTiCTh
MPOAYKIII Ta MOCIYT MOPTOBOTO ONEPATOPY.

OnHuM 3 OCHOBHHX (DaKTOpiB, 10 BU3HAUAIOTH 3arajbHi BUTPATH MOPCHKOTO
nopTy, € o0csT BaHTax000ITy. [ BUSBIEHHS 3aJie)KHOCTEH BUTpAT (co0iBapTOCTi)
MOPTY BiA BaHTa)k000iry Oynu noOyAoBaHi Ta MpoaHaxi30BaHi JiHiHHI 0AHO(AKTOPHI
mozen (Y = b + ax).

[MpoBenennii po3paxyHOK MapaMeTpiB JIHIHHUX OAHO(DAKTOPHUX MOjenen
3aJIe)KHOCTEH BHUTPAT BiJl BaHTax000iry Ha 6a3i 18 ykpaincekux MTII mo3Bonus
BU3HAUWTH, 110 TNpd 30UIbIIeHHI BaHTaxkoo0iry Ha 1 % BamoBi BHTpaTH
301IbIIyIOTHCS Ha 52,35 %, BUTpaTH Ha 3apoOiTHY iaty — Ha 6,85 %.

CyuacHMH aHami3 3aJeKHOCTI COOIBapTOCTI TMOPTOBOI MPOJYKIi Bif
BaHTa)X000ITy B OKPEMHX YKPaiHCBKHX MMOPTaxX CBIAYHTH MPO CIAOKUI 3B’S30K IHX
BEJIMYWH, OCKIJIbKM B yMOBaX 3HIDKEHHS BaHTaX000iry MpH HEAOCTaTHIA yBasi
VIpPaBJIiHHIO BUTPaTaMH B OCTaHHI POKH CIIOCTEPIrajoch 301bIIEHHsS] cOOiBapTOCTI.
CriiBBiJHOIIEHHS MiXK TEMIIAMHU 3pOCTaHHs BUTPAT 1 TeMnaMu 3pocTanHs oocary HPP
nmoTpedye peTerbHOro BUBYEHHS, OCKIIBKM 32 PaxXyHOK 30UIbIICHHS 0O0CSATY MOXKHA
3HU3UTH piBEHb BUTpAT Ha | T. 3aBJaHHS aHANITHKIB BUSBUTH MOCTIHHI 1 perpechBHi
BUTPATH, OCKUIBKH 32 PaxXyHOK IIMX BUTPAT MOXHA JIOCSATTH 3HIKCHHS cOOiBapTOCTI.
Buspnenns xapaktepy 3alie)KHOCTeW pi3HMX BHIIB BHUTpaT Big obcsry HPP mae
MOJJIMBICTh PO3paxyBaTd €KOHOMilo (TepeBHTpPAaTH) Ha 3MIHHUX Ta IOCTIHHHX
BUTpAaTax.

JI71s TIOPTOBOTO OTIepaTopy PEKOMEHIYEThCSI BECTH aHAINi3 32 BUAAMH TTOCITYT
3 ypaxyBaHHSM iX JUIEHHS Ha TPOIOPIIiKHI, MPOTPECHUBHI, PErPECHBHI Ta YMOBHO-
MOCTiHHI.

B mopanemomMy momiEHO MPOBECTH aHalli3 0€330MTKOBOCTI TPpe HENIHIHHUX
3aNIe)KHOCTSIX BHUTpAT Ta JOXOAY Bij BaHTaxo000iry. lle BUKIMKaHO THM, IO TpHU
CYTTEBOMY 30iNbIIEHHI BaHTa)K0OOIy TEMIH 3pOCTaHHS BHUTpPAT MOYHHAIOThH
BUTIEPE/KAIOTH TEMITH 3POCTaHHS J0XO/iB, O MPU3BOJUTH A0 3HIKCHHS MPHOYTKY
MMOPTOBOTO OMepaTopy. B Takux ymoBax BHW3HA4YeHHA 0€330MTKOBOTO BaHTaXK0O0OITY
Ta HOro OMTHUMI3aIis € aKTyaTbHUMH 3aBJaHHIMH, SKi MTOTPEOYIOTh BUPIIIICHHS.
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