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Foreword

Tradition continues the Faculty of Economics in Osijek organizes fog 17"
year in a row an international scientific conference on Business Logistics in Modern
Management 2017. Certainly the reasons can be found in the outstanding importance
of business logistics for the European and world economy. In the past yedic3ogis
once again adopted and implemented large technological advances, increased
multidisciplinary and growing importance within individual companies. At the same
time economy figures point teven more logistics service delivered and further
growth of demad for new logistics and interdisciplinary services in future. On the
other hand, the interest of the scientific community for the Confeligriicereasing
which is evident in a large number of participan®? authors from Estonia, Poland,
Germany, Sloskia, Montenegro, Serbia, Hungary and Croatia presented the results
of their research throug®d papers

Proceedings of international scientific confereBesiness Logistics in Modern
Management, as a representative of scientific part of logistics gulyschain
management, responds to all these challenges in the economy, and sets new scientific
and professional standards for companies @mghtriesin the region and across
Europe. Proceedingsiblicationis divided into 9 sections: transportation, psotion
logistics, purchasing logistics, contemporary supply chain challenges, retail and
distribution logistics, technology in logistics, maritime logistics, green logistics, and
interdisciplinarity in logistics practice. Although s$ien titles representstablished
logistics sectors, papers in them are contributing with new exciting unpublished
research results from these areas. Actuality, significance and quality of issues raised
and presented in scientific papers, aondsistency and professional stamtaof the
review proces®f earlier Proceedings of this Conference have also been recognized
by relevant scientific databases like Thomson Reuters Web of Science Conference
Proceedings Citation Indeix Social Science and Humanities, EBSC@usiness
Sour@ Ultimate and Business Source Corporate Plus, Econlit Full Text, IDEAS,
EconPapers, and Hrl| ak.

All the papers went througtwo double blind international reviewthanks to
enviable group of international scientist gathered in Review Committeehave
significantly contributed to the quality of the Proceedings and Conference as a whole.
Our appreciation also goes to all participants of the Conference, to Ministry of
Science, Education and Sports of Republic of Croatia, and to Faculty of Economics
for its support.

This yeardéds Conference was significant]l
keynote speaker, distinguished professor Stefan Seuring from Kassel University in
Germany who talked about development and directions in sustainable supply chain
management.
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The success of the scientific conference is measured by the quality and quantity
of papers that are being publicized through it, but perhaps even more by the people
involved in itand the relationships thelevelopthrough it. Taking into accountl of
the above aspects of success, it is my pleasure to say that Business Logistics in Modern
Management 2017 is a successful conference.

Davor Dujak,
Editor

Vi
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TESTINGGIBRATO0S LAW ON CROATI AN FREI

TRANSPORT AND LOGISTICS FIRMS

Hel ga Pavlil Skender
University of Rijeka, Faculty of Economics, Croatia
E-mail: helga.pavlic.skender@efri.hr

Petra Adelajda Mirkovil
University of Rijeka, Faculty of Economi¢c€roatia
E-mail: petra.adelajda.mirkovic@efri.hr

Vinko Zaninovil
University of Rijeka, Faculty of @nomics Croatia
E-mail: vinko.zaninovic@efri.hr

Abstract

Gi b rlawtstatess that growth rate of the firmisindepemdt o f f i r més
paper test& i b rlantod the panel data of Croatian freight transport and logistics

firms during the period from 2006t0200Hh e dat a from Bureau van

databasés used to test the Lawhe sample includes 565rfis. The aim of the paper

is to analyze whether the growth of the freight transport and logistics firms in Croatia
depends of its sizéThe number of employees and sales of the faine usedas
independent variablegyhile yearly sales growtis taken as t depended variable

In analysigs also included the age of the firm in order to control for variable other
than the size that affect the growth rate of the firm. Using econometric model (fixed
effects estimator) we find that there is statistically sigant proportional connection
between size of the firms and their respective growth rates, moreover the results shows
the growth in number of employees has a positive impact on the growth rate while the
growth in sales and age of the firm have negatiyairhon the growth rate. It means
larger and older firms have slower growth rate. That isthe® i b rlawis éefected

in case of Croatian freight transport and logistics firms.

Key words: Gi b rlawt fri@ight transport & logistics, panel data, fixeffects

1. INTRODUCTION

Logistics is one of the tools that play a key role in the change and improvement
of the economy. Logistics and transport industry provides significant macroeconomic
contributions to national economy by creating employment, andirggeaational
income and foreign investment inflow. On the microeconomic level, logistics industry
is a key industry in increasing the competitive power of firms. Moreover, the logistics
and transport industry has an important mission in revitalizing mpdovement of
the competitiveness of other industries. Today, all industries are dependent on
logistics sector (Sezer & Abasis, 201TQonsidering the significant rolef the

S
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logistics and transportatiofirms in generating employment and innovations with

which they contribute to their local economies, firm growth rates represent an
important field of interest for researchensd growth support policy makei®ne of

the significant contribution to the firm growth theory was the one introduced by

Robert Gibat (1931)known as the Law of Proportionate Effects or commonly used

Gi brat s |l aw (hereinafter: the Law) where
is independent of its size at the beginning of the examined period.

Many authors who are introduced in 8ection 2 have tested the Law on diverse
industries, in different countries using different models and the results were similar
when it comes to the industry. The focus was mostly dedicated to the manufacturing
industry while later papers included servizsetor in their analysis. The differences
bet ween distribution of firmsd sizes bet we
as well as the different structure of ownership relationship within firms in 1930s when
comparedo 21th centuryHost & Zaninov | , 2017) .

There is evident a considerable number of studies showing the relationship
between size and growth of firms in theveloped nations i.e. Italy, UK., USpain
etc. However, the researchérave come across only a few studies that had analysed
the growth pattern of firms in developing countries (Aggarwal & Chander, Z068).

Law brings interesting connotations for determining the intensity of industry
concentration and the significance attributed to testing its validityguge
understandablé(u k o v i, P014.t a |

The aim of this paper is to analyse whether the results of testing the Law on
Croatianfreight transport and logistics firnghiow the independents of the growth and
firm size. The analysis was based onpheel data 0565 Croatian ffeight transport
and logistics firms during the period from 2006 to 2015. It is important to emphasize
that the time span of 10 years includes also the period before and after the EU
accession which for sure had its impact on examined industry consitteidigtated
macroeconomic policies of the largest countriesiategration by itself.

The paper is divided into the 6 sections. After the Introduction, section 2 gives
the review of the relevant l'iterature cov
the research is explained in secti®nSection 4 presents the description of the data
and descriptive statistics while the results and discussion are contained in section 5.
Finally, section 6 concludes and gives suggestion for the potential further
developnent of the analysis.

2. LITERATURE REVIEW

A common interpretation of the Gibrato6s:s
that a firmés growth rate and its size ar
the Law states that small firms grow at the saate as large firms. As mentioned
above in the introduction, the considerable literature has rejected the Law, but various
papers have found that the Law is valid for certain subsamples or time periods. Hence,
the question i s no td bathatherwhemanddn whichandudtsy | aw i
it is valid. The main research question of this paper is whether the Law is valid for the
Croatian freight transport and logistics firms. Robert Gibrat stated fitfeet
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di stribution of f i wreddhy sales andenumbér ofernplogeasn b e |
of firms, could be well approximated with a lognormal distributiamnd the reason
coudbet he nature of the firmds growth proces
of t h@ongalez/al,danaspa & Sanz, 20).
Earlier studies based on small subsamples of-@aélblished and large firms
tended to confirm the Law, because of the market structure which was mainly
controlled by a smaller number of firms. This me#meat the earlier studies were
showing fastegrowth of large firms than smaller ones (Teurel & Carrioza, 2008).
The Law continued to receive more attention in the theoretical and empirical literature
during 1960s and 1970s, but Sutton (1997) made a great contribution in understanding
the Law clearewhenstated that its important to distinguish between absolute and
relative growthof the firmand therefore the Law states only that the relative growth
is independent of the firmés size. Furthe]
that the reagsofor incompatible results lies in the systematic differences in the sample
selection, for example in the case of manufacturing sector, the findings mostly show
that the Law in not valid whilst is valid in the case ahe service sector (Nassar,
Almsafirb & Al-Mahrouqc,2014). Another importanfact is that the papers were
mainly focused on testing the particular industry, while ignoring the attributes of a
given country or region. What is specific for Croatia freight and logistics firms is that
firms which are operating in Croatia mostly have their own logistic networks for their
needs therefore integrated logistic service specialist suppliers are not numerous. It is
still ayoung and growindjield of business in atia.
After more than 70 yeasf Gibrat 6 s s e nBottaz ¢t al.{2009turred
to the study of the Frenahanufacturing sectoifhey examinateavhich properties
of firm size distributions and growttiynamics characterize the aggregate dynamics
andif they are, at the same time, robusiderdisaggregation, hence thagalysed the
si ze di stribution, Gi br at 6 sandlgmowth raté h e gr g
autocorrelation at both aggregate and disaggregate .|édasresults rejected the
Law, by showing that the growth process iddpendent of i r sizé s
Audretch et al . ( 2 00 4law canxba rejected ir theh et her
services as ivasfor the manufacturingndustry His research was based on a large
sample of Dutch firms from service industry. His findirsgwedtha for the Dutch
servicedndustry  Gi kaw waats geserally valid. Aimus & Nerlinger (2000) tested
the Law on the sample of West German manufacturing firms where they subdivided
them into young firms which are technologically intensive andtechnologéally
intensive as well as in distinct size classes. The results showed the Law was rejected
for both, technologically intensive and ntethnologically intensive in all periods
examined but there ag no significant differencebetween both firm groups. Thi
confirmed the thesis that smaller firms have larger growth potential than larger ones.
Goddardet al. (2002) and Oliveira & Fortunato (2003, 2006edpanel data

analysit o test i f Gibratdéds | aw holds for Japa
andthe results were not supportive, hence the Law was rejected. In the case of Turkish
companies, theresultsweretfvoo | d, Gi br at 6 s ¢tasewtethéeny not h

plastic and pipe, textile, medicine and chemical, steel iratgnaobile and other
industries because results showed finait size and firm growth were not independent
of each otherin the case ofood, electrical machinery, electronics and transportation
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firms the Lawwas validas the relationship between firm size and firm growth was
independent. It important to emphasize that by using different approach, considering
cross sectional correlation, the results were quite opposite because the Law was
rejected in all industriesxceptceramics and electronics (Aslan, 2008). Calvo (2006)
analysed whether small, young, and innovating firms have experienced a greater
employment growth than other Spanish firms over the period from 1990 to 2000. The
study was based on a sample of 1272 manufacturing firms in which only 967 of the
firms survived forthe entire teryear period. In the case of Spanish young and
innovative firms, the Law failed to hold since the results sfttvat old firms grow

less than youngnes, and innovating activity (both process and prodsi@)strong
positive factor inthe i r méds sur vi val a n dVioréoves, it s mp | oy me
possible that firm, as it grows, loses flexibility and organizational efficiency which
can lead to the more difficult growth for large firms than to the small ongarfgmin

& Jinhoo, 2010).

A significant number of empirical papers spanning an extensive range of
countries, and including both small and as well large firms, resulted in a peculiar
result; growth rates (of surviving firms) tend to systematically decrease with
increasing firm size. Theansport and logistics market in Croatia is quite young and
in the process of growing. As far as we know, this is this first time that an analysis of
the Law is tested on specifically freight transport and logisiticss. The conclusion
of the analysis ighata considerable number of researches showedsthall firms
indeed grow faster than large firms. This is supported bothotiytheoretical and
empirical evidence.

3. DATA AND DESCRIPTIVE STATISTICS

In paper is used panel data available from Bureaun Di j k6és Amadeus
sample consists of 565 firms involved in the freight transport and logistics industry
(Division 52 according to Nace Rev. 2) during 2006 to 2015 period. More specifically,
division 52 consists of two groups and six classes anddasluwarehousing and
support activities for transportation, such as operating of transport infrastructure, the
activities of transport agencies and cargo handling. Group 52.1 includes operation of
storage and warehouse facilities for all kind of goods whiteup 52.2 includes
support activities for transportation (land, water and air transportation).claesst
(52.29) of the group 52.8 very broad and includes: forwarding of freight, arranging
or organizing of transport operations by rail, road, sedarpoayanization of group
and individual consignments (including pickup and delivery of goods and grouping
of consignments), issue and procurement of transport documents and waybills,
activities of customs agents, activities of-$eaght forwarders andiacargo agents,
brokerage for ship and aircraft space, gebdsdling operations, e.g. temporary
crating for the sole purpose of protecting the goods during transit, uncarting, sampling
weighing of goods (NACE, 2008, p41).

In order to test the Law, tbe variables were used; sales, measured in thousands
of euros, number of employees and age of the firm. Original sample consisted of 735
firms, but we eliminated all observations that had at least one missing value for any
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of the three aforementioned valies during observed period (roughly 23% of the
firms). As a robust check, it is tested the model that will be explained in the next
section on the original sample and the results were not significantly different.

Figure 1. Aggregate sales across indystlasses
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Figure 1 presents aggregate sales across industry classes, where can be seen
positive trend of sales in division 5210 and 5223 e.g. air transport, which is quite
obvious considering the trend in the world wheiret@nsport mark positive trend.
Moreover, according to the International Air Transport Association (IATA, 2017) the
global air freight markets are showing that the demand, measured in freight ton
kilometers (FTKs) grew by 3.8% in 2016 compared to 20l&theérmore, the
i ndustryds average growt h ITketrendregarsing2. 0% o0
other two variables, 5222 and 5224 is relatively stagnant throughout the period, while
the trend in 5221 shows significant decrease in the period affdl, 2then the
economic crises in Croatia was at its peak.

Unlike the trend in aggregate sales, Figure 2, number of employees shows the
stagnant trend in 4 out of 6 observed industries. The only industry where is evident
oscillating trend is land transponyvhere as in the previousfigure can beseen
significant drop in the period during 2011 and 2012.
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Figure 2. Aggregate number of employees across industry classes
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Table 1 contains descriptive statistfos division 52 in general, as well as for
each of the particular classes within divisitincan be noted that group 5229, other
supporting industries makes the most important share in the division 52 while air
transport makes the smallest share in division. Tost ®mmployed persons are in air
transport industry while other supporting industries have the smallest number of
employees. When considering the average amount of sales, air transport with more
than 12 million euros on average has the dominant positiole thie land transport
with 500 000 euros on average, the last position in observed sample. The highest
standard deviation can be noted in land transport sales, as well as the coefficient of
variation, while the lowest standard deviation is present inntetesport sales, but
coefficient of variation shows that standard deviation is 3 times higher than average.

Table 1 Descriptive statistics of the three main variables across industry classes

Division /Class| No. of | Variables | Obs. | Mean | Std. Min Max
firms Dev.
employment| 3,447 | 48.75 | 335.5 1 7455
52 565 sales 3,447 | 2530 | 11593| 0.0185| 201598
age 3,447 | 13.65 | 10.73 0 70
52101 employment| 231 | 48.24 | 149.0 1 919
warehousing & 48 sales 231 | 4689 | 12936| 0.980 100887
storage age 231 | 13.32 | 8.414 0 32
521 land o employment| 459 | 143.7 | 871.2 1 7455
transport sales 459 500 | 25177| 0.0185| 201598
age 459 | 14.31 | 10.07 0 69
. employment| 352 | 24.87 | 49.72 1 278
52”2;:5‘;)"2:?' 57 sales | 352 | 1748 | 4413 | 0.226 | 28397
age 352 | 16.21 | 13.44 0 70
5223i air employment| 119 | 220.3 | 276.5 1 878
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transport 19 sales 119 | 12040 | 24528| 6.409 147344
age 119 | 15.94 | 12.14 0 53
. employment| 121 | 171.4 | 258.1 1 983

52h2:r: dﬁzggo 19 sales 121 | 4556 | 6779 | 2.927 | 26689
age 121 | 27.92 | 24.41 0 70
employment| 2,165 | 16.27 | 49.42 1 609

5229i other 336 sales 2,165| 1267 | 3854 | 0.136 47060
supporting age 2,165| 12.20 | 8.309 0 69

industries
Sour ce: Aut horsoé calcul ations

4. METODOLOGHY

two variables, dependent;fy that is the growth of the firm, usually proxied by the

The most simplest way to test the Law is the one that includes regression with

change in sales between years, in time peraad independent variable; (x), that
is, the size of the firm in time peridel (proxied by the level of sales). Practiga
this means estimating the following equation:

t

We emphasize that we did logarithmic transformation of the variables in order
tae thei elasticty, gitloegh this is ret tdzhnically required.

o be

ae

abl

| fiisbr ound

e

0 1
Law doesnot
we expanded it with two variables that affect the growth of the firm, namely number
of employes (other proxy for the size of the firm) and the age of the firm, that can be

Toor

t hen
hol d.

proxy for competitiveness of the firm.
If we were to use approach model in aforementioned process of econometric
modelling, the basic econometric model could be the following:

QL £€QO T

Equation 2 presents our econometric model. Growth of the firm is calculated as

tor

t hads sigrafigantliy diflerdns than @, kthe | e

We

[1]

used

i waQf Qanar @QQ ®

[ 1]

)

as t he

(2]

the difference in the log of salestweert andt-1 period. Sales and employment are

log-transformed while the age is in absolute terms. Individual effect is denoted with
( 'y e ayg whije)u iseafstbchastic srrora r e

al

aggregate

term.

FE will be more suited to our data, since it is plausible to assume that idiosyncratic
component (@ will be correlated with theagressors. Hausman test (results of the test

ti me

In order to estimate it, we first enggled both fixed effects (FE) estimator and
random effects (RE) estimator, although even before using them, we suspected that

i f
back

dei

are contained in Table 2) confirmed that RE is not consistent and that we should stick
with the FE.
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(b) (B) (b-B)
FE RE Difference
L1. Insales -0.552 -0.317 -0.235
L1. Inempl 0.0416 0.243 -0.201
L1l.age -0.0201 0.00335 -0.0235
year
2008 -0.0298 -0.0509 0.0211
2009 -0.116 -0.174 0.0580
2010 -0.108 -0.154 0.0454
2011 -0.0424 -0.0916 0.0492
2012 -0.0711 -0.182 0.111
2013 -0.0720 -0.200 0.128
2014 -0.0515 -0.212 0.161
chi2(10) 474.2
Prob>chi2 0
Source: Authorsd calculations

5. RESULTS AND DISCUSSION

Results of the estimation of Equation 2, shown in Table 3, clearly indicate that

t he

Law doesnot

hol d

for

t he

di e¢lasses o n

within division. Moreover, results indicate that smaller firms grow faster (this is

noticeable from the sign of the coefficient lagged log of sales, which is negative). If
the size of the firm grows by 1%, the growth of the firm will be lower B»©0on
average. Regarding the variable number of employees, the coefficient is only
significant for the support activities in the air transportation, higher the number of
employees (by 1%), higher the growth of the firm (by 0.2%). Coefficient for the age
of the firm is mildly negative and significant for the division 52. This indicates that
performance gets worse with age due to organizational rigidities that are possibly

developed throughout the years etc.
Generally, we can see that the explicative powethefmodel (Rsquared) is

quite high, given the sample limitations and relatively low number of variables that

are included in the model, it varies from 30 to 46%.

Table 3.Results of the estimation of Equation 2

)] 2 ®3) (4 () (6) (1)
52 5210 5221 5222 5223 5224 5229
VARIAB growth growth growth growth growth growth growth
LES
L.Insales | -0.552** | -0.671** | -0.462** | -0.563*** | -0.543*** | -0.505** | -0.574***
(0.0462) (0.185) (0.0555) | (0.130) (0.106) (0.203) (0.0637)
L.Inempl 0.0416 0.0323 0.0557 0.228* 0.00437 0.124 0.0441
(0.0340) (0.0736) (0.156) (0.115) (0.0305) | (0.149) (0.0421)
L.age -0.0201*** | 0.000480 | -0.0385 | -0.0442* | 0.0296 -0.0128 | -0.0169*

10
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(0.00754) | (0.0153) | (0.0239) | (0.0183) | (0.0215) | (0.0217) | (0.00987)

2008.year| -0.0298 | -0.0166 | -0.121 | 0.0800 | 0.176 | -0.0665 | -0.0411
(0.0473) | (0.156) | (0.187) | (0.0715) | (0.140) | (0.0729) | (0.0602)
2009.year| -0.116** | 0.00942 | 0.162 -0.162 | 0.0823 | -0.247* | -0.156"*
(0.0432) | (0.117) | (0.195) | (0.0973) | (0.148) | (0.118) | (0.0556)
2010.year| -0.108"* | 0.05% | -0.0393 | -0.0802 | -0.152 | -0.246 | -0.127*

(0.0400) | (0.120) | (0.101) | (0.123) | (0.154) | (0.145) | (0.0558)

2011.year| -0.0424 -0.0236 0.176 -0.0380 0.187 -0.224* -0.0849

(0.0415) | (0.127) | (0.115) | (0.0965) | (0.140) | (0.126) | (0.0575)

2012.year| -0.0711* -0.0946 0.0654 -0.134 -0.0387 | -0.301** | -0.0753*

(0.0330) | (0.149) | (0.0904) | (0.108) | (0.144) | (0.136) | (0.0442)

2013.year| -0.0720* 0.0666 -0.0689 -0.0822 | -0.00135| -0.233* -0.0822

(0.0363) | (0.105) | (0.0975) | (0.0695) | (0.107) | (0.129) | (0.0512)

2014.year| -0.0515 0.0636 -0.138 -0.00692 | -0.0935 -0.178 -0.0433

(0.0403) (0.110) (0.124) (0.0769) | (0.176) (0.232) (0.0553)
2015.year - - - - - -

Constant | 3.405*** 4.122%* | 3.135%* | 3.591** | 3.757** 3.777* | 3.308***

(0.275) (1.248) | (0.439) | (0.674) | (1.035) | (1.714) | (0.360)

Observati 2,830 178 365 288 99 102 1,798
ons
R-squared 0.330 0.383 0.306 0.466 0.441 0.342 0.335
Number 513 43 74 54 19 16 307
of id

Robust standard errors in parentheses
*** pn<0.01, ** p<0.05, * p<0.1
Source: Authorsé calculations

6. CONCLUSION

SinceGbrasd s original formulati on, .Inthee Law h
earlier researchegt,wasmainly focused on manufacturingdastry and later on, on
serviceindustry. The results of testing vary across different countries, subsamples and
market sructures. In this paper is used panel data analysis to test the validity of the
Law focused specifically on th@roatian freight transport and logistics firmifie aim
was toanalyse whether thieolds in case of Croatian freight transport and logistics
firms, namely if the growth is independent of the firm's Site analysis was based
on thepanel data of 565 Croatian freight transport and logistics f(diwsion 52,

Nace Rev. 2juring the period from 2006 to 2010 test the Law, three variables

were used; sales, measured in thousands of euros, number of employees and age of
the frm.Ther esul t s of the estimati on schsewed t he
of Croatian freight transport and logistiisns, namely for division 52 as well as for
eachof the particular classes within division. Furthermore, results indicate that in our
case smaller firms grow faster than larger ones. arfalysis showed the same results

in most of the empirical works dedicated to service sector. Hence Gibrat's law was
rejected for Croatian freight transport and logistics industry as the growth rates have
been found to be associated with firm size. As for the future research, there should
contain more variables that best describe the structural relations between classes
within the group

11
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Abstract

Monitoring synergies of logistics processes in railway transport is currently
considered a novelty and it is very actual. The main reason of solutions synergies are
their growing importance in the case of necessary operatics@bmees. Synergy is
the creation of a whole that is greater than the simple sum of its parts. It is an
innovative resolution because synergies in logistics processes related to the railway
transport have not been addressed in research and scientifictpinjéloe greater
extent thus far. The integral part of the synergies is the quality in railway transport
which includes the nevanding logistics processes. Railway undertakings in
cooperation with other participants of the transport market and suppliers
constantly working on the quality of logistics processes and their improvement.
Methods to improve logistics processes in railway transport are technical standards
(ISO) or different methods: Total Quality Management, Deming cyel2CA cycle,

Six Sigma, DMAIC Improvement Cycle and EFQM Excellence Model. Qualities of
services in railway transport significantly affect all stakeholders in international
transport chain. This paper is focused also on monitoring the costs of quality, which
is done monthlyand yearly with the exact division of the costs of this kind. The
internal and external quality cost, prevention and evaluation costs are added to the
total cost of quality. The result of the research should create a report about costs of
quality logisticsprocesses in railway transport.

Key words: synergy, synergies, logistic process, costs of quality, railway transport
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Synergy in logistics processes for railway transport
Borna Abramovil, EvDerNiesjeGiimlkg)va, Mi c hal Panak

1. INTRODUCTION

Choice, watching and efforts to manage parameters of logistics processes in
railway undertakings depend on the cond#ioof internal and external business
environment. These are processes that take place in space and time, at which
increasing their dynamics and grows chaotic their course. It raises the quantity and
quality of the interaction of these processes, whichptitontrolled or regulated, can
be deepened (Nedeliakova et al., 2015). These mentioned interactions are as one of
conditions formation of synergies.

The main reason for synergies in railway transport is their growing importance,
and if required operatie interventions to railway operations that affect the quality
of services. In these cases, there are a lotyp&mic factors that affect the quality
negatively, wiith evolve constantly over time (Kampf et al., 216 most cases, it
goes about unsatisfeory communication between managers infrastructure and
carriers which significantly affects quality of services provided. This situation then
ultimately affects satisfaction and the needs of existing customers of railway
undertakings as decisions of pdiahcustomers about the use of railway tramsfor
the future

It is about an innovative view on the issue of synergies because until now the
synergy related to railway transport has not been researched to a greater extent in
research and scientific gects.

2. SYNERGY AND SYNERGIES

Due to the very wide range of tasks and cooperative collaboration of two or more
subsystems (external business partners, internal organizational units and teams and
etc.), synergy in their management applications is weidespread with diverse
content. Therefore, it is necessary to establish appropriate classification effects arising
from their acts (Vod§| ek & Vod§|l kov§, 200

2.1. Research synergies of logistics processes in railway transport

For the classifiation of the type of synergy that can be a source of inspiration
for modern management, synergies are defined as a cooperation between manager
infrastructure and carriers according to these prominent authors:

A) Peter A. CorningCorning, 2003, p. 468)

Y yergy of functional complementaritieare the cases synergy that accrues from
accouplement accessories. Nowadays, the emphasis is placed on the effective
cooperation within the meaning of the communication between manager of the
railway infrastructure rad the carriers whose services for customers each represent
complements, i.e. they are linked, unable to exist without each other.

Y Synergy of e mepresestinthe gases of qualiativechanges that
occur due to mutual internal interactiohpartial subsystems. In the implementation

of the quality management system of railway undertakings, it is about an effort to
improve services. Qualitative changes are necessary for the effective functioning of

16
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railway undertakings on the transport marketeir implementation is difficult in
terms of time and people factor but they bring significant effects in logistics processes.
Moreover, it is usually difficult to convince managers railway undertakings and
employees that change is necessary.
Y Sy n@&f augnyentation or facilitationin this category synergy are expectations
about synergies that alter the character of existing logistics processes, as they activate
their change respectively. When crossing railway undertakings on the process control
hasbeen a significant change their character compared with previous processes.
Y Synergy of joint ecanvgonboutcoeperdtieeleffectsahatd i t i o n
arise from joint efforts by groups of people to influence both the internal and external
environment in which they operate. An example is the cooperation between manager
infrastructure and carriers in favour of railway transport in order to increase
competitiveness.
Y Syner gy of r i-isgkesaboutitheontsdinsusahca againsigpse
effects respectively about the reduction of their occurrence and drop. On the railway
network it gives rise to various risk situations that affect traffic flow, services of
manager infrastructure, carriers and ultimately customer satisfactions cage, it is
necessary to share the risk between individual participants of respective service
providers so that customers do not perceive it in these situations.
Y Synergy of a c-dhebasemngthisisynergy oefers to thé aveation
of conditions for the collection of the same or similar activities, so that individual
activities is not conducted twice and so that the division of labour would stay fair.
Y Synergy of c-othreseare ghe cases that waencof the permanent
effect of random phenomena and processes. This type of synergy can have large
effects, and in railway operation stochastic effects (for example: failure of the drive
railway vehicle, failure of wagon, failure of safety device, a suicide attempt an
unnatural deathunplanned closures, adverse weather, natural disasters and etc.) can
act on the necessity of demanding operative interventions.

B) Igor H. AnsoffAnsoff, 1990, p. 499)
Y Sal es -isayiseewhenyifferent services use shared distribution channels
or selling points. In the case of railway passenger transport it is the sale of different
types of travel documents on the whole railway network and transport alone.
Y Oper at i nityesdtyfrom theeconomical use of facilities and personnel
of railway undertakings.
Y | nvest me-this syseygy eategpry is the result of improved recovery of
resources. In railway undertakings it refers to a more effective management of
logistics processes (management of wagons, management of drive raihviags/eh
management of invest resources to maintenance and repairs of railway infrastructure,
and etc.).
Y Manager i-adccurs wheretme gew railway undertakings recover existing
well-established management knowledge.

C) Robert S. Kaplan and Davil Norton(Kaplan & Norton, 2008, p. 336)
Y Fi nanci -itlis the yntegrated mnanagement of logistics processes in the
value chain of business activities of the railway undertakings.
Y Cust o me fcreatipnnaadrirgpiementation of joint offeis ¢ustomers. In
relation with transport services it comes to getting and keeping satisfied customers.
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Y Synergy of i-mntthisrtypeaof synengyogoes sbew gractical and
effective changes in logistics processes railway undertakings fordprgvbetter
quality services.
Y Learning an d asgociaiontohinne/ative éechgojogies in the field
of logistics processes and customer services.

D) Michael Goold and Andrew CampbéBoold & Campbell, 1998, p. 221)
Y Integratien type synergi
Y Emergence type synergies

Integration type synergies belong to the synergy whose effects can be
quantitatively evaluated. They arise by the cooperation between minimally two partial
processes of different levels of management railway undertakingsatdeyocesses
that can be objectively monitored using, for example, statistical methods of quality
management. Projecting and using the integration type synergies and their effects are
expected in the needed time period as it is characterized in theifaléigure.

Figure 1. Projection and use of integration type synergies and their effects in a time
sequence

Setting targets and restrictive conditions
in the railway undertaking

Creating interaction links between manager infrastructure
and carriers

Ensuring efficient use of resources
in the railway undertaking

Coordination / evaluation of logistics processes within a given time using
objective methods of quality assessment

The adoption of measures seeking to continuously improve the quality of se
in the railway undertaking

Source: authors

The basic idea for the formation of models synergies of integration type is
suitable distribution (allocation) or redistributio(reallocation) activities and
considered resources subsystems and their use in favour of functioning of systems that
create these subsystems. Contrario sensu emergence type synergies are synergies in
which arising effects are completely or largely qadiNtely different from resources

subsystems. I n one of their publications C
of emergence effects are manifested in the features, in the abilities to behave and in
the results system of managerial work as
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There are various types of models closely related to this synergy. One of them is
Model of Critical Success FactofZefreh et al., 2017)For modification logistics
processes with focus on the railway transport see the following figure.

Figure 2. Model Critical Success Factors railway undertaking and their book bands
on the internal synergies

v  Management of the ruiway underaking o

v

A / A

"
Strascgy in the Hickd of quality e Sources ia the ralbway undertaling
¥ %/~ $
b 4 |
/ e
\ » \ 4 v
Employees railway undertaking X /,,-/ T The stnacture of processes and services
\ /
- x + 7 »
R / Pad
~ \,
\~.1‘ ',v‘
5 av¥
a Suppoet of informution sysiems / o
Informaton and commun i ation
techsology
Sourceauthors

The purpose of the Model of Critical Success Factors is to focus attention of
managers railway undertaking on those aspects of their workrthassaential for a
more efficient provision of services. As far as the outputs are concerned, there are
suitable selected arrangements of indicators activities for this undertaking. These
indicators are characterized by prosperity, stability, competitbgitipn and others.
The functioning of individual sub processes is modified depending on their
interactions with each other. This interaction can vary in time, and emerging synergies
may change over time, such as changing the quality of services.

Synergiesare closely linked to quality, which has origin in Latin and generally
describes the Afvalabjeod(Nedéliaksvaenal.t20li6ng or s 0 m¢

2.2. Quality and costs of quality
Quality is a matter of judgement made by customers or users of acpardu

service. It is the extent to which customers or users believe a product or service
surpasses their needs and expectations. Howard Gitlow et al. inform that quality also

encompassesthenesem di ng i mprovement of a firmbés e
refers to the expansion of the organization to include suppliers, customers, investors,
empl oyees, and the community. These are a

process (Gitlow et al., 1989, p. 603).

The extended process brings together all stalkieins in logistics processes and
is of great importance for the monitoring of synergies that arise from the provision of
services in railway transport. The following figure defines the view on the extended
process of service provision.
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Figure 3. Extendedprocess provision of services
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Source: Gitlow et al1989) edited by authors

Based on Figure 3, it is to be noted that the extended process begins
communicating about the needs of the customer and it is important to realize the
ultimate goal. Railwayundertaking in cooperation with other participants of the
transport market and suppliers work together on the quality of logistics processes and
services, and on the improvemeifithe extended process.

Quialities of services in railway transport signifidgraffect all stakeholders in
international transport chain. Indispensable parts of the quality are its costs, whose
monitoring is very important. Quality costs represent a sum of costs incurred in
maintaining acceptable quality levels plus the cost iidiffa to maintain that level
(cost of poor quality).

2.3. Impact of international organizations on the quality in railway transport

Quality of service and logistics processes in railway transport significantly affect
international organizations whose nieens include railway undertakings in whole
Europe.

2.3.1. International Union of Railways (UIC)

UIC is the largest worldwide railway organization with members from all five
continents. It maintains and develops connection of the railway system andfallows
interoperability. Its basic objective in the field of service quality in railway transport
is the development of speciiailway methods for optimizing logistics processes
improving efficiency and economy.

2.3.2. Organisation for Cooperation betreRailways (OSJD)
OSJD was established as the equivalent to the International Union of Railways,

in order to create and improve the coordination of international railway transport.
Concerning especially the transports between Europe and Asia, it h&sl help
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develop cooperation between railway companies and other international
organisations. The members of this organisation issued an international transport law.

OSJD is presently working in the following areas:

Y Specification of t-qualityfréightdines par ameter s f
Y Confirmation and simplification of | ega
related to transportation across the Eurasian continent, delivery terms, financial
responsibility, anabtc.

Y Creation of competitive conditions for
volumes to improve OSJD members' financial conditions

Y Development of new forms of frei-ght car
scale senders to largeale recwers in shortest possible time at competitive prices

(OSJD, 2017).

2.3.3. The Voice of European Railways (CER)

The role of CER is to represent the interests of its members on the European
Union policymaking scene, in particular to support an improveiteess and
regulatory environment for European railway carriers and railway infrastructure
undertaking. Its members and partners come from all states of the European Union,
Norway, Switzerland, Albania, Bosnia and Herzegovina, Croatia, Macedonia,
Montenego, Serbia including Kosovo, Turkey, Japan, Georgia, Moldova and Ukraine
(CER, 2017). CERO6s vision for the Europeal
Y A compet it i vchoicatradspovt made ih termd af price and service
quality for both passengers and freight customers
Y The backbone of a seaml eisnslosacodperationt e gr at e
with the other transport modes
Y A mabling factor for the competitiveness of the European economy, supporting
economic growth and job creation, and contributing to an inclusive society
Y Centr al to the delivery of Europeds goc¢
achieving energy securignd relieving congestion.

2.3.4. RailNetEurope (RNE)

RNE was created in January 2004 on the initiative of a number of European
railway Infrastructure Managers and Allocation Bodies, who wished to establish a
common, Europevide organisation to facilitattheir international business.

Several business activities in RNE are related to the quality of services in railway
transport. One of these activities is, e.g. collecting data about the current position of
international trains in relation to timetabledathe exchange of these data in real time
i.e. already during running train with participating managers infrastructure and
carriers. Parts of these logistic processes are the provision of data about estimated
train arrival times. The same data is storedhi@a database and according to the
requirements of managers infrastructure are used to create reports and analyses of the
accuracy of the movement of trains in international transport.
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2.4. The background and concept of quality logistics processes appliedterms
of railway transport

Railway undertakings and railway organizations are constantly working on the
quality and improvement of logistics processes. Methods to improve logistics
processes in railway transport are several. Set of ISO standais f standardized
procedures and recommendations in the field management of quality.

2.4.1. STN EN ISO 9001

The basic technical standard is standar
Systems. Requirementso. Cer tnipfivateatweéllon t o |
as in public sector to increase confidence in the products and services that provide
certified undertaking. It is also used to increase confidence between partners in
business, for example, by the choice of suppliers in supply chagsdeé8t 1SO
9001:2015 builds on the foundation of ISO 9001:2009, which specifies requirements
for quality management system for demonstration purposes that undertaking is able
to consistently provide according to customer requirements. This standard applies
process approach management and quality assurance in order to increase customer
satisfaction. The requirements for this standard are generally useful in the creation of
new logistics processes.

Anot her i mportant standard i datios.t andar d
Logistics and services. Public passenger transport. Service quality definition,
targeting and measuremento.

2.4.2. STN EN 13816

This European standard specifies requirements for defining objectives and
measuring quality of service in public pasger transport. Its aim is to use providers
services in presentations and monitoring of their services. The main purpose of this
standard is to increase the level of quality in the operation of public railway transport,
as well as to warn customer needsl axpectations by establishing practices in
logistics processes that will most likely:

Y turn attention to the competent sites

Y lead to substantial and deliberate deci
Y allow customers and other participants
quality of services from different alternative supps

Y contribute to the introduction of conti

2.4.3. Regulation (EC) no. 1371/2007 of the European Parliament and of the Council
of 23. October 2007 on rail passengersod ri

Regulation on the rightand obligations of passengers in railway transport was
adopted on 23 October 2007 with a view of to ensure basic protection of passengers
in railway transport throughout the European Union. The regulation entered into force
on 3 December 2009 and appligs all services railway passenger transport
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(international, national, regional, urban, suburban) in the EU, which provide licensed
railway undertakings.

The railway undertakings generally apply regulation relatively effectively. In the
report compliance Wi regulation on the basis of ten fundamental rights passengers
in the statement of the rights of passengers in all transport modes is assessed. These
rights are nediscrimination, assistance for persons with disabilities or reduced
mobility, information,benefits, rerouteing reservation or rebooking, assistance in the
event of a stopver, compensation, responsibility for the carriage of passengers and
baggage, complaints handling, implementation and enforcement law. Different
methods are used to improwaglstics processes in railway transport in addition to
technical standards and regulations. The first such method is management method
AiTot al Quality Managemento.

2.4.4. Total Quality Management (TQM)

The concept of TQM came into use in the 1970s fotesys enterprisavide
management quality in Japanese undertakings. Gradually, this concept was also in
process in the American and European business environment. TQM is a new way of
thinking that prefers quality over quantity. The common features of thisoshean
be read from its abbreviation:

Y T = Total (full participation all empl o)
Y Q = Quality (concept principles of qual.
Y M = Management (principles cut across all management levels andraly@ment

functions).

As defined by the 1ISO, TQM is a management approach for an organization,
centered on quality, based on the participation of all its members and aiming-at long
term success through customer satisfaction, and benefits to all memb#rs of
organization and to society (ISO, 2014). It is a very comprehensive technology that
places emphasis on the quality control in whole dimensions of life railway
undertaking. It exceeds the framework of management quality and it also becomes the
method ofstrategic management and management philosophy for the entire conduct
undertaking. The basic concept of TQM is focused on the customer, own employees
in undertaking, processes, work environment, goals and results, forming the basis of
ISO 9001:2000 (Qudl management systemdRequirements) and ISO 9004:2000
(Quality management system&uidelines for performance improvements).

The most important part of TQM are its principles. These principles include:
next process is your customer, quality first, spgék data and Deming cycldPDCA
cycle.

2.4.5. Deming CyclePDCA cycle
Deming stresses the importance of permanent cooperation between research,

development, production andles. To achieve better qualitstich a cycle ,which is
shown below, shoulthke place permanently.
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Figure 4. PDCA cycle

-
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SourceMoen, R. & Norman, C.

Process approach is based on the PDCA cycle {pglancheck- act) as follows:

Y Plan = set objectives and processes nec:é
customer requirements and policy undertaking

Y Do = introduce processes

Y Check = monitoring and measuring proce
objectives and requineents and the subsequent communication of the results

Y Act = realization activities for contini

2.4.6. Six Sigma

The Six Sigma is a set of techniques and tools for process improvement. It has a
positive effect ondur central requirements of competition which are quality, time,
costs and innovation. As a result, railway undertaking can be better, faster and cheaper
slimmer than its main competitor. This method is particularly suitable for
undertakings that providesrices in innovation.

Six Sigma uses a few basic tools to improve quality of logistics processes and
services. Innovations are based on the DMAIC Improvement Cycle that is used for all
improvements. It is aimed at finding and removing weaknesses in akidgrtPhases
of this cycle include definition, measurement, analysis, improvement and control.
Each phase of the entire cycle helps to achieve real improvement of customer services.

2.4.7. EFQM Excellence Model (EFQM)

The EFQM is a tool used to help argzations do the aforementioned by
measuring where they are on the path to excellence, helping them to understand the
gaps and stimulating solutions. The main advantage is its clarity and simplicity in
applying new or existing logistics processes. It kelp reveal strengths of
undertaking, as well as opportunities for improvement, and encourages solutions in
the undertaking. It also allows us to get an independent view on the undertaking and
its operation.
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This model is based on nine criteria: leadershigople, strategy, partnerships
and resources, processes (enalildtsat which undertaking has) and people results,
customer results, society results, business results (reshis, which undertaking
achieves). The criteria for this model are venebaty sophisticated in whole railway
undertaking, and similar for its surrounding. EFQM emphasizes the ethical principle
that is essential for all undertakings.

3. REPORT ABOUT COSTS OF QUALITY LOGISTICS PROCESSES IN
RAILWAY TRANSPORT

The railway undeekings have based conducted research on defined strategic
goals which provide a number of basic goals on the enterprise level in time horizon
one year and further specify on the lower organizational levels, i.e. departments,
sections or othehierarchicdly below workplaceqSatanova et al., 2015k this
manner individual goals are divided in all railway undertakings. The results of the
research state that classification and identification of costs of quality in respondents
railway undert&ings is not sfficient. It is based on personal consultation with experts
(representatives of railway undertakings) that have expressed a clear need for
monitoring and precise classification of costs of this kind.

The result of resear ch ftsesfqualitydagistiost e d
processes in railway transporto which
summary report about costs of quality will be compiled on an annual basis. Draft
report has horizontal and vertical structure, which is depicted ireTlabhd based on
the basic formula of calculating costs of quality by Hagton (Nedeliakova et al.,
2013, p. 18%

0 0 0 0 0 ©O
where:

Nc T total cost of quality

N, T internal cost of quality
Ne i external cost of quality
Npi cost of prevention

Nu T cost of evaluation

Horizontal structure includes planned values of costs, actual vafuessts,
deviation in one month and cumulative value = deviation in one year. Vertical
structure consists of costs of quality divided into internal and external costs, costs of
prevention and evaluation. Costs of quality should be adjusted dependinigabn w
actal railway undertakings codis ensure its operation.

25

i n
W i



Synergy in logistics processes for railway transport

Borna Abramovil, EvDerNiesjeGiimlkg)va, Mi c hal Panak

Table 1.Report about costs of quality logistics processes in railway transport

Watching period (month) Cumulative value (year)
Code Cost item Plan Fact Variation Plan Fact Variation
cln]lelwnleln]le]n]leln]ec]%
N 1 - internal costs of quality
Errors employees
N 1.1 : :
railway undertaking
N12 Extra ws)rk in removing
repairable errors
N13 Losses from
uncorrectable errors
N 14 Losses from faulty equipment
; railway undertakings
N 2 - external costs of quality
Losses from errors other
N2 ; S
railway undertaking
N22 Losses from er'rors external
suppliers
N223 Losses from
uncorrectable errors
N 3 - costs of prevention
N3l Inler.nal
audits
N32 Extefnal
audits
N3 Education and training of
o employees internally
N3 Education and training of
o employees externally
N 4 - costs of evaluation
N4.1 Costs on the test
tools
N42 Costs of professional quality
assessment
N43 Costs on the laboratory
researches
Source:authors

Report about costs of quality logistics processes in railway transport will be
processeddue to increased costs, in the event of different disorders and other
stochastic effects such as fire, war, riot, strike of employees railway undertakings, and
etc.

4. CONCLUSION

The report created in this research highlights the gaps which give hgghtr
total costs of railway undertaking. Its use leads every railway undertaking operating
on transport market to economic understanding and enables cost reduction which
significantly affects quality of services provided. Increased costs of quaidy ar
because of frequent erroos the part of employees of railway undertaking but also
employees of external environment. A report is versatile tool that will be worked out
separately for each type.
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Application of this methodology has been practically impdated in various
railway undertakings of Europe and it is essential for it to continue in this process
through further research and development. The report is prepared by the department
of internal audit and serves the purpose of effectiveaatsing Iagistics processes in
railway transport and their prevention.

The railway sector in the European Union has carried out vertical separation of
the system. On the one side are infrastructure managers (IM) and on the other side are
railways undertakings. Foioth stakeholders, costs represent driving factor for future
development. Further research will focus on the impact of railways undertakings costs
with synergy effects associated with logistic processes.
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Abstract

Containers, as intermodal transponits, not only reduce loading time in sea
ports; but they also help to protect cargo against its damage, loss and theft. Nowadays
different types of containers are carried by cellular container ships among the
continents. In maritime transport there an@émain container trade routes that link
the developed to developing countries located in Asia, Europe and America. One of
these routes links top Asian and European container ports. Vessels, which operate on
this route, have to sail through important rtiaré canals and straits. Some of these
places are dangerous because of piracy or local war conflicts.

The goal of this paper is to choose an appropriate method of cargo transport
between a selected Asian container port and the Slovak Republic. At theibggin
we will describe the container trade route Asia and Europe, Asian and European
container ports that handle containers. Then we would like to identify the criteria such
as transport time, transport costs, risks during transport which be used foalifsisan
of the proposed routes. At the end we will use the critical path method, one of the
methods of Operation Analysis that will help to evaluate and identify the optimal
container route between Asia and Slovakia.

Key words: containers, container tradeutes, critical path method, evaluation and
identification, maritime transport
1. INTRODUCTION
Most of consumer goods that are sold in the shopping malls come from Asia,
especially from the Far East. The developed countries have muiegrtoduction

subsidiaries to the developing countries of the Far East due to cheap labour force or
tax benefits. Most of these goods are transported into containers due to the protection
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of goods against their damage, loss or theft during transposhipament and storage
and better manipulation of containers in the sea ports (Klapita, 2015; Tengler et al.
2015).

The basic goal of this paper is to focus on transport of containers between Asia
and the Slovak Republic and compare it from the differemtpmf view. In the
research we have decided to use the critical path method that is one of the methods of
operation analysis. Loading of containers will be carried out in the port of Singapore
that belongs to the top 20 world container ports. Then, Wik\be transported by
container vessels to four different European ports (Rotterdam, Hamburg, Koper and
Constantza), where they will be loaded on the wagons and will be transported to the
container ter minal Dunaj sk§8 ®utasé&anghe We wi |
points of view such as transport time and price.

2. THE CURRENT CONTAINE R TRANSPORT SYSTEM BETWEEN ASIA
AND EUROPE

In 2015 about 175 million TEUs (over 1.69 billion tons of cargoes) were carried
by container vessels in the world. Imritime transport there are three main container
trade routes that link the continents:

A Transatlantic (North AmericaEurope),
A Transpacific (Far EagtNorth America),
A Europei Asia.

One of the busiest routes is the route that lies between Europe antt Asis
Western Europe (the Netherlands, Belgium, Germany or France) with the Far East
(West Malaysia, Singapore, Thailand, Hong Kong, the Philippines, Taiwan, South
Korea, China and Japan). Vessels sail from the North Atlantic through the
MediterranearSea, the Suez Canal, the Red Sea, the Indian Ocean, the Strait of
Malacca, and the South China Sea to the North Pacific. On one hand this maritime
route is the shortest route between Europe and Asia, on the other hand it is one of the
busiestroutesinmai t i me transport (Hang¥%t, 2015; L

Table 1.Containerized cargo flows on major eagst (millions of teu)

Trans-Pacific Europe-Asia Transatlantic
Eastern
Asia- North Asia- EUrope- | o1t
America Europe | North .
North Europ : . America
: -Eastern -Asia Americ
Americ . e -Europe
a Asia a
2014 15,8 7,4 15,2 6,8 3,9 2,8
2015 16,8 7,2 14,9 6,8 4,1 2,7
Percentag
e change 6,6 -2,9 -2,2 0,0 5,4 -2,4
20142015

Source: (Review of Maritime Transport, 2016)
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Most of containers are transhipped in the biggest EBaoports such as the port
of Rotterdam or the port of Hamburg. For the countries of Central and Eastern Europe
(also for the Slovak Republic) it is better to use the port of Koper or the port of
Constantza because these ports are closer to the Asiantsrthike sea ports of the

North Sea. After transhipment of containers in the sea ports they are transported to the

container terminals located in hinterland by railway or road transport. We chose the
container terminal Dun ajauseéis@imna loklmngs o r
to the best built terminals in Slovakia. It was built according to the criteria of AGTC.
In spite of the fact containers can also be transported by railway transport from
Asia to Europe through the TrafS&berian railway (this &nsport route saves transport
time about 50 %) most of containers are still transported by ultra large container

vessels due to cheaper transport costs (Internal materials of the Ministry of Transport,

2016).

3. EUROPEAN MARITIME PORTS

These days themre about 400 world container ports that handle containers; the
top 60 ports handle about 98 per cent of world container port throughput
(Grobarl 2kov8 & Sosedovs§, 2014).

The top 20 container ports wusually
port throughput. In 2015 the list of top 20 container ports included 15 ports from
developing economies, all of them were located in Asia. The remaining five ports
were from developed countries, three of which were located in Europe (the
Netherlands, Belgium an@ermany) and two in North America (Los Angeles and
Long Beach, California) (Review of Maritime Transport, 2016).

In this part we focused on four European container ports that are important due
to transport of containers from Asia to Slovakia.

3.1. Port of Rotterdam

The port of Rotterdam is the biggest port in Europe. It lies on the coast of the
North Sea and the river Nieuwe Mass. Navigable network of this port is very dense
with lots of canals.

The port is largely located in the city centre of Rotterdavhich was caused by
historical development of the city. The total length of the port is 42 km. Nowadays,

hand

the total area of the port is 12.603 hectares (ha), of which land area is 7.793 ha and

water area is 4.810 ha.
Ultra large container vessels andkahrriers that carry iron ore from Brazil can

enter the part called Maasvlakte. Water depth in this part is about 24 metres. The port

of Rotterdam is connected with the other world ports through a large number of line
companies. The port has got a verpda@onnection with hinterland through road and
railway transport (A 15 motorway and railway Betuweroute that links the Netherlands
with Germany) (Port of Rotterdam, 2016).

Transhipment and storage of containers is carried out in the different parts of the
port of Rotterdam (Maasvlakte, Europoort, Botlek, Eemhaven and Waalhaven).

31



The critical path method as the method for eva
Luk8g Hangwitd, Ahdzeff ®agpar 2Kk

Container terminals are divided according to the size of container ships that anchor
there. Ultra large container vessels are operated in the container terminals
(ECT Delta and Ewwmax APM or APM 2) that are located in the parts Maasvlakte |
and II.

Smaller container vessels are operated in the terminals such as ECT City, RST,
Uniport and Barge Center Waalhaven that are situated in the parts Eemhaven and
Waalhaven. These ships parcontainers between the port of Rotterdam and the
United Kingdom / Scandinavian states, respectively between the port and hinterland.

The containers are stored in parts Botl ek

3.2. Port of Hamburg

The port of Haburg (Figure 1) was the third busiest European port in
transhipment of containers in 2015. It is located on the banks of the river Elbe, about
115 km from its estuary into the North Sea. The total area of the port is 7.250 ha, of
which land area is 4.331a. The maximum allowable draft of vessels is 12.8 metres.
In the port bulk, general, liquid cargoes including containers are handled there. The
port is directly connected with the hinterland of Germany by road and railway
transport. Road transport hae timost important role in transport of cargoes between
the port and hinterland (about 40 million tons of cargoes are transported by trucks),
railway transport links the port with 15 countries. The port area has three main railway
stations; the length of daiay tracks is about 375 km. The port fills the function of
collecting place. The part of containers that are unloaded in the port of Hamburg are
transhipped on smaller container vessels. They transport containers to the
Scandinavian or Baltic States. # called feeder service. In the port there are four
container terminals (Altenwerder, Burchadkai, Eurogate and Tollerot), two of them
use automated handling devices in their handling systems (Port of Hamburg, 2016).

Figure 1. Port of Hamburg and its coimer terminals

5

Burchadkai
\ Tollerot
Eurogate
Legend:

Bulk cargo | Altenwerder
Container

Passenger

RoRo

Source: (Port of Hamburg, 2016)
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3.3. Port of Koper

The Slovenian port of Koper is located in the northern part of the Adriatic Sea.
It links the countries of Central and Eastern Europe with the Asian and African
countries. This port is tarmodal centre; there are used different transport and loading
systems such as RRO technology, handling devices for transhipment of different
types of bulk, general and liquid cargoes (oversize cargo, containers, cars, livestock,
and raw materials) (Pbof Koper, 2016).

The port of Koper has got 11 special terminals (Figure 2) which carry out various
functions such as transhipment and storage of cargoes, and different additional
services. Each terminal is equipped by transhipment; shipping and sewhgelbgy.
Container terminal that is located in the southern part of the port is equipped by cranes
Panamax and Post Panamax. It has got four berths where vessels anchor during
transhipment of containers. The port of Koper has got a good connectionthgth o
modes of transport. Rail transport conveys about 70 % of cargoes, the rest is
transported by road transport (Port of Koper, 2016).

Figure 2. Port of Koper and its terminals

Il Container and RO-RO Terminal B Fruit Terminal B European Energy Terminal
[] CarTerminal B Timber Terminal Bl Passenger Terminal
I General Cargoes Terminal Dry Bulk Terminal Il Liquid Cargoes Terminal

B Quays and Moorings
Source: (Port of Koper, 2016)

The Port of Koper has an important roleifoport of the spare parts located into
the containers from South Korea to the automobile factories KIA and Hyundai located
in Slovakia and the Czech Republic. About D00 TEUs (1250 000 tons of cargoes)
are imported by ships every year, twice a wgekrdy et al., 2012).

3.4. Port of Constantza

The Port of Constantza (Figure 3) that is the biggest Romanian port is located on
the western coast of the Black Sea, 179 nautical miles (hm) from the Bosporus Strait
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and 85 nm from the Sulina Branch. It cov8rd26 ha, of which land area is 1.313 ha
and water area is 2.613 ha. The total quay length is 29, 83 km. The maximal allow
draught for vessels is 19 metres. The port is part of the Romanian maritime port system
under the coordination of Maritime SA Constiza. The south part of the port is linked
with the Danube River by the DanuBéack Sea Canal. There are also located river
port and ReRo terminal and container terminal. In river port cargoes are loaded on
inland vessels (barges, motor cargo vessels) tittansport them to hinterland of
Romania or other Danube countries. Constantza South Container Terminal was put in
the operation in 2004. This terminal is equipped by container gantry cranes that
tranship containers between the terminal and containexelefanamax or Post
Panamax. It provides the standard services such as other world container terminals
(Port of Constantza, 2016).

The Port of Constantza has gag@d connection. The rail network of the port
that is about 300 km long, is connected with Romanian and European rail network.
The Port is an important part of TRACEA corridor that provides connection between
Europe, Caucas and the Middle East. The Port of Constantza (Figure 3) became Free
Zone in January 2007. It allows operating all typEsargoes.

Figure 3. Port of Constantza and its terminals
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Source: (Port of Constantza, 2016)

4. THE POSSIBILITIES OF TRANSPORT CONTAINERS BETWEEN
ASIA AND SLOVAKIA AND THEIR COMPARISON

During the proposal of a suitable way for transport of contaibetween the

Slovak Republic and Asia (the Far East) we focused on the aspects which influenced
mainly on transport processes that were carried out by sea and railway transport.
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Containers are mainly transported by sea transport between the contméritspart

we analysed possible transport routes between Asia and Europe and four maritime
ports that are important for Slovakia. After containers were unloaded in one of the
ports they were transported by railway transport to the container terminalsDkir&j

Streda in Slovakia. We used the critical path method (CPM) for the comparison and
selection of the optimal transport route

The critical path method (CPM) is one of the basic deterministic methods of
network analysis. Its goal is to daténe the duration of a project based on the length
of the secalled critical path, which is the sequence of interdependent activities with
the least time reserve. CPM enables to facilitate effective time coordination of the
partial interrelated activitis of the project.

The critical path is defined as the longest possible path from the starting point to
the endpoint of the graph. Each project has got at least one critical path. Each critical
path consists of a list of activities which the project manabeuld focus on if he /
she wants to ensure timely completion of the project. The end date of the last task on
the critical path is also the completion date of the project.

If the duration of the activities is not known with certainty, the Program
Evaluaion and Review Technique (PERT) can be used to estimate the probability that
the project will be completed by a given deadliiér(ston, 2004; Fan et aRk016).

4.1. Singaporel Rotterdam-Dunaj sk§8 Streda

Between the port of Rotterdam (Europe) andy8pore (Asia) there are five transport
routes (Figure 4). One of limiting elements for choosing the best transport route is
transport time that depends on the length of transport route and the speed of vessel
that is 15 knots (kn).

Figure 4. Transport rotes between Singapore aRdtterdam
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Source: Authors

The shortest route from the point of time is the route that passes through the
Strait of Malacca, the Indian Ocean and the Red Sea, the Suez Canal, the
Mediterranean Sea, the North Atlantic and thethi@ea. Transport time is about 23
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days (Table 2). The price for transport of one TEU is 612 EUR. This price also
includes charges for bunker adjustment factor, terminal handling charge, seaway bill,
seal and report of goods in advance. We chose APL,fonebhe wor |l dés | ead
carriers, for transport of containers (Har

Table 2. Maritime transport between Singapore &utterdam

. Vessel speed Time
Route Distance (km) (nautical miles/hour) | (days / hours)

Suez Canal 15 349 15 23/1
Cape of Good 21770 15 32/16
Hope
Panama Canal 28 400 15 42/14
Strait of Magellan 31 295 15 46/23
Cape Horn 31414 15 47/3

Source: (Sea Distances, 2016)

After arrival of the container ship in the port of Rotterdam containers are
transhipped on railway wg@ns. The whole handling process takes about 36 hours.
Then, they are transported by railway transport from the Netherlands through

Germany, the Czech Republics to the ter miri
Republic. The total length of this tramsproute is 1 515 km and takes about 32 hours
and 9 minutes. The price for transport of

4.2 Singaporei Hamburg-Dunaj sk8 Streda

Figure 5. Transport routes between Singapore Haghburg

Source: Authors

As in the previous case the shortest maritime route between Singapore and the
port of Hamburg leads through the Strait of Malacca, the Indian Ocean and the Red
Sea, the Suez Canal, the Mediterranean Sea, the North Atlantic and the North Sea
(Figure 5). This vgage takes about 23 days 17 hours (Table 3); the speed of the vessel
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