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Part I OPTIMIZATION AND 

MODELLING IN LOGISTICS 
AND TRANSPORTATION 

 



 

 

AN EXPERT FUZZY MODEL FOR THE DETERMINATION OF THE 
AMOUNT OF PURCHASE  

Siniša Sremac a*, Bojan Mati  a, Miloš Kopi  a, Goran Tepi  a 

Abstract: In this paper an expert model for the determination of the amount of purchase has been 
developed on the basis of the theory of fuzzy logic. Fuzzy logic has largely become a substitute for 
conventional techniques in numerous applications, including the area of managing certain logistics 
processes. In the paper, it has been used for modeling a complex logistics system in which it is 
difficult to determine the interdependence of the presented variables applying classical methods. 
Experience of an expert and information on the operations of the company for a certain group of 
items have been used to form the model. Analysis of the validity of the model results was performed 
on the basis of the average relative error and it has showed that the expert fuzzy model for 
determining the amount of purchase imitates the work of the expert in the observed company with 
great accuracy. 

 
Keywords: fuzzy logic, determination of the amount of purchase, logistics process. 

1. INTRODUCTION 

2. DESCRIPTION OF THE EXPERT FUZZY DAP MODEL  
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3. THE DEVELOPMENT OF MODEL 
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4. RESULTS OF MODEL 

 



 

5. CONCLUSION  
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COST ANALYSIS OF OPEN VRP  

Zuzana i ková, Ivan Brezina, Juraj Pekár a 

Abstract: Classical routing problems aim at designing the minimum cost of routes originating and 
finishing from a central depot for satisfying customer demand. The open versions do not consider 
the vehicles need to be returned.  The importance of open versions of the known routing problems 
arises e.g. from car-hire options. Although hiring vehicles could be more expensive per unit distance 
traveled, their use could lead to considerable saving due to reduction of the total cost of the route.  
Open models of routing problems allow describing different real-world applications, e.g. 
considering one or more vehicles of homogenous or heterogeneous fleet structure (own or leased) 
starting in one of different depots that result to different logistic costs. The paper is focused on cost 
analysis that may aid in the decision to use own and hired vehicles based on regional data in 
Slovakia.  

 
Keywords: Open Vehicle Routing Problem, Mixed Integer Programming, Mathematical Model. 
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2. MATHEMATICAL MODEL 
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3. OPEN VEHICLE ROUTING PROBLEM IN SLOVAK REGIONS 

1 3 3 

0 0

cos own ij ij
i N j N

i j

t co d x  0 0 0

0cos rental ij ij j
i N j N j N

i j

t cr d y cf y  

2 

5 

4 

1 

2 

5 

4 



 

i
cij

co
cf cr



 

 

4. CONCLUSION 
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FACILITY LOCATION DECISION UNDER DEMAND 
UNCERTAINTY AND TRAVEL TIME FLUCTUATION  

Ecem Y ld z a, Yeliz Ekinci b 

Abstract: This study solves the facility location problem of an IT service company whose main 
problem is to arrive at the customer’s site in the shortest time when support is needed. This 
problem should consider both the demand of the customers and the distance and/or travel time 
between the customers and the company. Travel times and demand are not constant since they are 
affected by many factors. Therefore, one should take into account uncertainty. This study 
formulates the problem by considering the demand as fuzzy and travel time as varying based on 
different time intervals, which are defined hourly, daily and seasonally. Moreover, we consider the 
cases of minimum speed, average speed and maximum speed for travel time. We illustrate the 
application of the proposed framework using data of a company. We compare the proposed 
framework with the traditional distance based optimization approach and show the advantages of 
the proposed method. 

 
Keywords: transportation-location problem, fuzzy demand, travel time fluctuation.   

1. INTRODUCTION 



 

 
 

2. PROPOSED FRAMEWORK FOR THE TRANSPORTATION-LOCATION PROBLEM UNDER 
TRAVEL TIME FLUCTUATION AND DEMAND UNCERTAINTY 
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3. APPLICATION OF THE PROPOSED FRAMEWORK 
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4. CONCLUSION AND FURTHER RESEARCH 
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FORECASTING THE INVENTORY LEVEL OF  
MAGNETIC CARDS IN TOLLING SYSTEM 

Bratislav Lazi  a, Nebojša Bojovi  b,  
Gordana Radivojevi  b*, Gorana Šormaz a 

Abstract: Forecasting the inventory level of magnetic cards is an important prerequisite for the 
functioning of a tolling system. This paper presents the approach to forecasting the required 
number of magnetic cards in the tolling system on the Belgrade – Niš highway section in Serbia, as 
a prerequisite for purchasing and forming an optimal inventory level. The 

 model was developed and applied for forecasting the monthly inventory level of 
magnetic cards needed for the years 2015 and 2016.  

 
Keywords: time series, forecasting, magnetic cards inventories, tolling system.  

1. INTRODUCTION  
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2. TIME SERIES ANALYSIS 
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3. ARIMA MODEL FOR FORECASTING NUMBER OF MAGNETIC CARDS 

3.1. Identification of time series model 



 

3.2. Model Estimation  
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3.3. Model Validation  

3.4. Magnetic Cards inventory level forecasting  



 

4. CONCLUSION  
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MODELING DELAY OF LOADING GOODS ON RIVER 
TRANSPORT VESSELS 

Ivan or evi  a*, Gordan Stoji  a, Ilija Tanackov a, Siniša Sremac a 

Abstract: Transport and handling operations performed in cargo transport terminals can 
significantly influence speed and efficiency of loading. Loading of goods has its own spatial and 
temporal dimension. Managing temporal dimension contributes to a more efficient realization of 
the loading operation and affects the performance of transport and rational handling operations in 
freight transport terminals. The analysis of parameters which influence the time of loading may 
contribute to efficient solution of practical problems that slow down loading of goods. In this paper, 
a simulation model of the process of delay in loading bulk cargo is developed. The model was tested 
on the roasted iron pyrite in the marine terminal port Sabac. The test results have shown that delay 
is a significant factor which influence loading of goods. Measuring of delay duration for each 
loaded vessel was carried out in real conditions of loading and handling operations. As the output 
of this method, the arrangement of regular duration of delays and disorders is observed. Further 
analysis shows link between regular duration and disorders and opportunity to predict and control 
disorders during loading of cargo. 

 
  Keywords: loading, delay, orderly, disorder, model 
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2. SIMULATION MODEL 

2.1 Description of the model 

2.2 Delays from the aspect of disorder size  
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2.3 Implementation of Monte Carlo method 
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3. MODEL FOR PREDICTING DISORDERS 
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4. CONCLUSION 
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MULTI CRITERIA DECISION MAKING FOR DISTRIBUTION 
CENTER LOCATION SELECTION- SERBIA CASE STUDY 

Milan Dobrotaa, Dragana Macurab*, Milica Šelmi b 

Abstract: The process of location selection for distribution center can be analyzed as a multi-
criteria decision problem and has a strategic importance for many retail companies. The 
conventional methods for facility location selection are inadequate for dealing with the imprecise 
or linguistic nature of assessments and measurements. To overcome this difficulty and allow 
including quantitative and qualitative criteria, fuzzy multi-criteria decision-making method is 
proposed. The aim of this paper is to use fuzzy analytic hierarchy process (AHP) for the selection of 
distribution center location. The presented method has been applied to location selection problem 
of a retail company in Serbia. After determining the criteria that affect the facility location 
decisions, fuzzy AHP is applied to the problem and results are presented. 

 
Keywords: distribution center, location selection, fuzzy AHP
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2. BRIEF LITERATURE REVIEW 
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3. BASIC ASSUMPTIONS OF FUZZY AHP 
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4. FUZZY AHP FOR DISTRIBUTION CENTER LOCATION SELECTION -CASE STUDY 

4.1 Results and Discussion  



 

5. CONCLUSION 
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SOLVING VEHICLE ROUTING PROBLEMS VIA SINGLE GENERIC 
TRANSFORMATION APPROACH 

Karlo Bala a, Dejan Brcanov b* , Nebojša Gvozdenovi  b  

Abstract: We present a simple data structure capable to solve a broad class of vehicle routing 
problems. Our modeling approach involves vehicle capacity constraints and extends to the tactical 
location decisions of location routing problems. The unique data structure accompanied by a single 
generic transformation allows an effective search of the solution space. We provide simulated 
annealing results for standard benchmarks that confirm the quality of the proposed algorithm. 

 
Keywords: Vehicle routing, Location routing, Simulated annealing. 

1. INTRODUCTION  

                                                           



 

2. ROUTES AND TRANSFORMATIONS IN CIRCULAR BUFFER 
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3. MODELING ROUTING PROBLEMS 
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4. CALCULATION RESULTS FOR CLRP 



 

3. CONCLUSION  
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THE CAPACITATED TEAM ORIENTEERING PROBLEM: BEE 
COLONY OPTIMIZATION  

Dragana Drenovac a, Ranko R. Nedeljkovi  a 

Abstract: In this paper the capacitated team orienteering problem have been applied as a tool for 
carriers to avoid empty returns when trucks do not work with full load. The software based on bee 
colony optimization technique is developed for solving the problem. Numerical example is solved 
and the result is shown to depict the possibility of the proposed algorithm. 

 
Keywords: orienteering problem, bee colony optimization, electronic auction. 

1. INTRODUCTION  
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2. THE CAPACITATED TEAM ORIENTEERING PROBLEM 
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3.  BEE COLONY OPTIMIZATION 



 

4. SOLVING THE CAPACITATED TEAM ORIENTEERING PROBLEM BY BEE COLONY 
OPTIMIZATION 
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5. NUMERICAL EXAMPLE  



 

6. CONCLUSION  

REFERENCES 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

THE IMPACT OF THE LOW COST CARRIER PRESENCE ON THE 
DATA ENVELOPMENT ANALYSIS EFFICIENCY OF AIRPORTS  

Klemen Grobin a, Tomaž Kramberger a 

Abstract: The present paper aims to fill the apparent gap in existing literature and propose proper 
methods for determining an impact the presence of low cost carriers has on airport efficiency. The 
impact of the low cost carrier presence on the efficiency of chosen airports was calculated by simple 
linear regression. The number of low cost carriers operating from certain airports was considered 
and independent variable while the calculated data envelopment analysis efficiencies were 
considered as dependent variables. The results clearly indicate that there is a positive correlation 
between the number of low cost carriers and the airports efficiency. 

 
Keywords: Airport efficiency, Data Envelopment Analysis, Low Cost Carriers 
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3. METHODOLOGY  



 

. 

4. DATA 

 

Number of runways
Length of the longest runway 
Number of destinations 

Number of operating carriers 
Car park capacity 



 

Distance to city center 
Number of passenger terminals 
Number of gates 

Number of operating carriers 
Car park capacity 
Distance to city center 
 Number of passenger terminals 
Number of gates 
Number of runways
Length of the longest runway 
Number of destinations 

2006 2007 2008 2009 2010 2011 2012 2013

5. RESULTS 
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5.2 The impact of LCC presence on Efficiency 
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THE VEHICLE REROUTING PROBLEM WITH TIME WINDOWS 
AND SPLIT DELIVERY 

Miloš Nikoli  a, Dušan Teodorovi  a* 

Abstract: Many logistics company use the same set of vehicle routes every day. Unexpectedly high 
customers’ demand in one or more nodes can cause a disruption in vehicle operations. Disruption 
occurs since, for one or more planned routes, capacity constraints can be broken. In such a 
situation, dispatchers must decide how to organize a distribution in the way to minimize negative 
effects of disruptions. The mathematical programming formulation for the vehicle rerouting 
problem in the case of split delivery is proposed in the paper. Performed numerical experiments 
show that split delivery concept of distribution, in the case of disruptions in vehicle operations, 
outperform distribution approaches without split delivery.  

 
Keywords: Vehicle routing problem, disruptions, split delivery 

1. INTRODUCTION 
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2. LITERATURE REVIEW AND STATEMENT OF THE PROBLEM 

3. MATHEMATICAL PROGRAMMING FORMULATION  
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4. NUMERICAL EXAMPLES 
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CHALLENGES IN THE RAILWAY YARDS LAYOUT DESIGNING 
REGARDING THE IMPLEMENTATION OF INTERMODAL 

TECHNOLOGIES 

Ivan Beloševi  a*, Miloš Ivi  a, Milana Kosijer a, Norbert Pavlovi  a, 
Slaviša A imovi  a 

Abstract: This paper provides a survey on railway freight yard classification and presents the 
challenges in designing and planning of railway yards regarding the ongoing transformation and 
changes. Transport service in railways can be achieved through the conventional concept of 
wagonload transportation or within intermodal transport chain. In both concepts, railway yards 
are recognized as key factors for the smooth functioning of the freight transportation. At the same 
time, yards are facing problems relating to layout designing and operation planning. The railway 
yard under the study, Vršac railway yard, has a strategic position in the transportation network 
and for that reason is recognized as a potential location for establishing intermodal service. The 
paper proposes the layouts designed for the reconstruction of the existing classification yard and 
the construction of a new rail-road transshipment yard. 

 
Keywords: railway freight yards, layout designing, intermodal transportation technology 

1. INTRODUCTION 

                                                           



 

2. RAILWAY FREIGHT YARDS: OVERVIEW AND CLASSIFICATION 

The most of the unproductive time railcars spend in the yards, 
approximately about two-thirds of their turnover system time. 



 

 
 
 
 

 
 
 
 
 

3. CASE STADY: VRŠAC RAILWAY YARD 

3.1 Motivation

3.2 The current state

Pan evo – Vršac – State border Zrenjanin – Vršac – Bela Crkva. 
Vršac yard is open to entire passenger service and the service of part-load and wagon-load 
consignments. The yard is divided into the group of main tracks (the tracks for the 
arrival/departure of trains and the tracks for freight train classification) and a few groups of 
sidings. departure 



 

 

3.3 Reconstruction of Vršac railway yard 

Layout of the flat yard

 



 

Layout of the rail-road transshipment yard 

 

Layout of the rail-road transshipment yard connection with the flat yard 

a) Before the reconstruction of  the railway yard b) After the reconstruction of  the railway yard 
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IMPACT OF CROATIA ACCESSION TO THE EU ON THE 
CROATIAN RAILWAY INFRASTRUCTURE, RAILWAY AND 

MARITIME FLOWS 

Ante Kle ina a, Slavko Štefi ar a, Nikolina Brnjac b,*  

Abstract: The goal of this paper is to try to portrait the current state of the railway infrastructure 
in Croatia, main freight railway flows in the country, the state of infrastructure regarding the 
Croatian accession to the European Union and the future potential of the railway freight flows 
especially flows from the Adriatic ports and flows on the so called east-west corridor (the former 
Pan-European corridor X). 

 
Keywords: railway  infrastructure, railway flows,  maritime flows
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2. CROATIAN RAILWAY INFRASTRUCTURE – FACTS AND FIGURES 

2.1 Infrastructure and the capacity on the Zagreb – Rijeka main line 

2.2 Infrastructure and capacity on the Zagreb – Vinkovci – Belgrade main line 



 

3. CROATIAN MARITIME AND RAILWAY FLOWS 

3.1 Maritime flows 

3.2 Railway flows 

Currently it is clear that the number of goods carried inland in Croatia is declining. One of the reasons 
for that is the decline of the industrial production and the economical activities in general. 



 

4. EXISTING TRAFFIC FLOWS ITALY/AUSTRIA – SLOVENIA – CROATIA AND THE 
POSSIBILITIES FOR MAKING A NEW TRANSPORT FLOWS AMONG THESE COUNTRIES 
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INTERMODAL TRANSPORT IN THE POLICY DOCUMENTS 
CONTEXT 

Olivera Medar a* , Branislav Boškovi  a 

Abstract: It is the policy analysis and policy-making processes, along with the structure and 
content of the resulting documents that make strategic transport planning different from one 
country to another. A national transport policy, as an umbrella strategic planning document, 
should meet multiple goals the relative importance of which changes over time. A need for 
intermodal solutions emerged as far back as the 1970s, and political interest in intermodal 
transport has grown considerably since. To promote intermodal transport has become one of the 
key goals in national and European Union transport policies alike. Strategic planning objectives 
and key elements have been analysed against the backdrop of several European national transport 
policies, and the summary presented in the paper. 

 
Keywords: strategic planning, transport policy, public policy instruments, intermodal transport
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2. INTERMODAL TRANSPORT IN NATIONAL TRANSPORT POLICY 

National Transport Policy

Common Transport Policy



 

COUNTRY GOALS/PRIORITIES/OBJECTIVES 

Bulgaria 
- 
- 
- 

Croatia - 
- 

Finland - 

Germany 
- 
- 
- 
- 

Hungary - 
- 

Spain 
- 
- 

- 

United 
Kingdom 

- 
- 

- 
- 

Delivering a Sustainable Transport 
System: the Logistics Perspective

Logistics Growth Review



 

3. POLICY INSTRUMENTS FOR INTERMODAL DEVELOPMENT 

GOAL POLICY MEASURE/INSTRUMENT 
Atmospheric pollution

Public finance



 

GOAL POLICY MEASURE/INSTRUMENT 
Transport market

Transport services

4. CONCLUSION 



 

ACKNOWLEDGMENT 

REFERENCES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

REGIONAL LOGISTICS AND INTERMODAL TRANSPORT 
SCENARIOS 

Slobodan Ze evi  a, Snežana Tadi  a, Mladen Krsti  a*  

Abstract: With the continuous growth of the international trade, transportation to the hinterland 
is gaining ever growing importance with the aim of raising the competitiveness of ports, regions 
and economic systems. Stable growth in the international container flows creates the pressure on 
ports and terminal network in the hinterland. Seaports are facing problems of insufficient storage 
space, long retention time of containers and poor transport and logistics system in the hinterland. 
These situations generate demands for new distribution and logistics solutions in the ports 
hinterlands, which are based on a combination of different modes of transport and the 
development of multi-modal logistics systems. This paper presents the scenarios of logistics and 
intermodal transportation in Montenegro, with the aims of expanding the hinterland of the Port of 
Bar, achieving the logistics sustainability, improving the economy and efficiency of supply chain 
services, integrating the logistics activities and stimulating the regional economic growth. 

 
Keywords: regional logistics, intermodal transport, concentration, integration, network  
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2. DECENTRALIZED LOGISTICS SYSTEM  

 



 

3. LOGISTICS INTERMODAL NETWOR SCENARIOS  

 
 

3.1 The scenario of regional concentration 

 

North region 

Central region 
South region 
Logistics center with intermodal 
terminal 
Local logistics center 

 
 

North region 

Central region 
South region 
Logistics center with intermodal 
terminal 
Regional logistics sub-center 
Local logistics center 

 



 

3.2 The scenario of complete concentration and integration  

 

North region 
Central region 
South region 

Logistics center with intermodal 
terminal
Local logistics center 

Logistics platform with dry port, 
cross-dock, city logistics and 
intermodal terminals 
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THE SELECTION OF THE LOGISTICS CENTER LOCATION USING 
AHP METHOD  

Željko Stevi  a*, Slavko Veskovi  b, Marko Vasiljevi c, Goran Tepi d  

 

 

 

Abstract: The aim of  this paper is selection of  the most acceptable location throughout the state 
of facts: the ability to prove the purpose of this geographical area to form one complete and 
complex logistics system where the logistics center (LC) would be an interconnection between 
production and consumption. The multi-criteria analysis, i.e.  AHP method (Analytic Hierarchy 
Process ) was used for the choice of  location.  Apart  from the hand calculation, the "Expert Choice" 
software was used for better presentation of results, as well as for their validity. Based on a set of 
criteria and their evaluation, then the evaluation of alternatives according to these criteria, the 
application of the AHP method leads to the most acceptable solution. 

 
Keywords: logistics center, AHP method, location, multi-criteria analysis.  

1. INTRODUCTION  

                                                           
*  



 

2. THE PROBLEM POSTULATE AND THE METHODOLOGY 

2.1. Relevant criteria  



 

Group criteria Criteria Level Type

2.2. The initial mass of relevant criteria 
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3. THE SELECTION OF THE LOGISTICS CENTER LOCATION 
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4. SENSIVITY ANALYSIS 
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Part III MATERIAL HANDLING AND 

WAREHOUSING 

 



 

 

COMPETITIVE ACCESS AND SERVICE ARRANGEMENTS  
OF CONTAINER MOVEMENTS: PORT BOTANY CASE 

Mihailo Cvetojevi a* 

Abstract: The paper analyses New South Wales (NSW) Government role in supply chain and 
network efficiency as a new model that ensure competitive access and service arrangements of 
container movements between stevedores and transport carriers at Port Botany.  The paper further 
analyses Operational Performance Measures (OPMs) set by the Government body that ensures that 
the port supply chain’s stakeholders are made accountable to each other for their performance. 
Logistic chain participants are penalized, by paying a financial penalty to the other party, for 
performance that fails to meet the Operational Performance Measure (OPM) standards. The paper 
further analyses the impact on DP World Sydney - Port Botany container terminal operational 
requirements, changes of Key performance indicators (KPI) related to landside operations and 
strict monitoring of terminal performance, both landside and waterside, in very tight timeframe, 
decision making process for reallocating resources from waterside to landside operations and vice 
versa in order to minimize possible financial penalties or to gain financial benefits). 

 
Keywords: Container terminal, Operational Performance Measures
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2. PORT BOTANY LANDSIDE IMPROVEMENT STRATEGY – NSW GOVERNMENT 
REGULATORY REFORM  



 

2.1 PBLIS – operational performance measures (OPMs) and mandatory standards 

 

 

 

 

 

 

2.2 Mandatory standards and penalties related to DP World Sydney – Port Botany 
Terminal  

 

 

 
 



 

  

 

 
 

 



 

 

 

 

 

 

 

 

3. DPW SYDNEY – PORT BOTANY LANDSIDE IMPROVEMENT STRATEGY FOLLOWING PBLIS 
REGULATIONS 
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IDENTIFICATION OF CONTAINER HANDLING PROCEDURES 

Dimitris Folinasa, Dimitris Aidonisa, Ioannis Mallidisa, Marilena 
Papadopouloua 

Abstract: Considering that container ships represent the most dominant transportation mode in 
globalized supply chain networks, the identification and protypation of effective container 
terminals’ management processes is critical for the reliable and efficient operation of these 
networks. Furthermore, the identification and protypation of containers’ handling procedures is a 
critical success factor for the development of sea transportations and especially the container 
transportation which is growing in global maritime business. Under this context, the purpose of this 
paper is two-fold: first, to identify the key container management processes, second, the 
appreciation of the necessary ICT systems that should be used by any terminal’s management in 
order to provide general guidelines for establishing effective container management operations. 

 
Keywords: Maritime logistics, Containers handling, Process / logistics standardization.  

1. INTRODUCTION 

2. CONTAINER TERMINAL OPERATIONS 

2.1 Conventional Cargo Container Management 

 



 

 
 
 

 

 

 

 
 

 

 
 
 



 

 
 

 
 

 

 

 

 

 

 

 
 
 

 
 

 

 
 

 

2.2 Empty Container Management Procedures 



 

2.3 Hazardous Cargo Container Management Procedures 

2.3.1 Legislation for Hazardous Cargoes 

2.3.2 Important Issues on Hazardous Cargoes for Port Authorities 

2.3.3 General Principles for the Management of Hazardous Cargoes 

 



 

 
 

 

 

3. IT SYSTEMS FOR EFFECTIVE CONTAINER MANAGEMENT 
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OPERATOR SCHEDULING USING MIN-CONFLICTS AND TABU 
SEARCH BASED HEURISTIC IN CONTAINER TERMINALS  

Vlado Popovi  a 

Abstract: In this paper a new approach to the operator scheduling problem in container terminals 
is presented. The problem is related to assigning operators to handling equipment while satisfying 
requirements for operators over shift and work regulations. It is considered in a case of disruption, 
when it is impossible to make a schedule so that all requirements for operators and work 
regulations are satisfied. In that situation the least bad solution is needed. For that purpose the 
problem is considered like a maximum constraint satisfaction problem (Max CSP) and solved by a 
heuristic based on Min-conflicts heuristic and Tabu search. 

 
Keywords: operator scheduling, container terminals, Min-conflicts heuristic. 
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2. PROBLEM STATEMENT AND LITERATURE REVIEW 
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3. MAX CSP AND MIN-CONFLICTS HEURISTIC 
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POSSIBILITY OF APPLICATION OF REMOTE CONTROLLED 
ORDER-PICKER FORKLIFTS  

Mom ilo Miljuš a*, Dragan ur evi  a 

Abstract: Warehouses and warehousing processes, as a significant component of the supply chains, 
are places where the possibilities of rationalization are being continuously explored. Order-picking, 
that generates main warehousing costs, is an especially interesting process in terms of 
rationalization. As such, order-picking is a subject of permanent research in the field of 
development and use of equipment, design, management, optimization, etc. One approach to this 
goal is increasing the productivity of the workforce by using remote controlled forklifts in the 
manually realized order-picking process in order to reduce order-picker’s engagement time. This 
paper gives an overview of this technology with the evaluation of potential points and the level of 
savings in order-picker’s labor time for a set of typical order-picking tasks.  

 
Keywords: warehouse, order-picking, remote controlled forklift 
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2. BRIEF OVERVIEW OF TYPICAL MANUAL ORDER - PICKING TECHNOLOGIES  



 

3. SPECIFICITIES OF REMOTE CONTROLLED OPF TECHNOLOGIES 

3.1 Orders for OPF movement with active order-picker’s participation 

a) OPF remote unit bonded around order-picker's hand by the strip  

“iGoRemote”



 

b) OPF remote unit on the order-picker's glove  

“Crown's QuickPickTM”

3.2 OPF remote control by WMS, without active order-picker's engagement  

pick-by-voice 
“Pick-n-Go”



 

4. POTENCIAL EFFECTS BASED ON APPLIANCE OF REMOTE CONTROLLED OPF  

 

Time savings 

The reduction of the traveled path of order-picker with load –

The decrease of potential injuries and professional diseases – 

Preconditions for working environment with higher order-picking density are achieved 

Flexibility

Cost-effectiveness
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ST MODEL IMPLEMENTATION ON SHORT TERM OPERATIONS’ 
PLANNING AT BULK TERMINALS  

Svjetlana Hess a*, Mirano Hess a 

Abstract: This paper focuses on a bulk terminal short term operations planning problem faced by 
the port management in tactical decision making. Loading and discharging of ship cargo, cargo 
stocking, maintenance and service of facility equipment are regular operations of a sea port's bulk 
terminal. Their organization is subject to difficult-to-predict or unforeseen influences. The 
challenge that port management faces in day to day operations is in making the best possible plan 
with scheduled duration of operations/states and transition instants, considering various internal 
and external factors influencing terminal performance. A states and transitions model is used to 
derive effective solutions for obtaining states order and states transition time of a bulk terminal, 
with the objective of minimizing operational costs. Behavior of the terminal is tested with 
stochastic and deterministic methods. 

 
Keywords: operations planning, sea terminal, general systems theory, stochastic modeling 
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2. GENERAL SYSTEMS THEORY APPLIED TO THE PORT 

2.1 Fundamental traits 
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2.2 The universe of discourse and couplings of the port system
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2.3 The states and transitions between states of the port system

3. THE MODEL  

 

 

 

 

 

 



 

n
t 0 1,0,0,0,0P
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AIR CARGO FLOW ANALYSIS IN THE EUROPEAN UNION 

Danica Babi a*, Jovana Kuljanina, Milica Kali a  

Abstract: Although the demand for air cargo services in the world has been showing signs of 
accelerated growth since 2010, the level of cargo traffic in the European Union is still below its pre-
crisis 2007 level (measured in freight tones-kilometres). Notwithstanding, air cargo volume in the 
European Union accounts for up to 20% of the total air cargo worldwide. In this paper the authors 
examine air cargo network and air cargo flows on schedule routes in the European Union in 2013. 
Air cargo flows include flows within the European Union as well as flows from the European Union 
to other regions in the world. Additionally, main European Union cargo airports are identified and 
cargo movements between them are analyzed. 

 
Keywords: Air cargo, flows, cargo airports. 
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2. AIR CARGO FLOWS 

 

 

 



 

2.1 Domestic and International Air Cargo Flows



 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Intercontinental Air Cargo Flows 
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AN OVERVIEW OF EUROPEAN AIR CARGO TRANSPORT: THE 
KEY DRIVERS AND LIMITATIONS 

Jovana Kuljanin a* , Milica Kali  a, Slavica Doži  a 

Abstract: The air cargo industry has been recording a rapid growth in last three decades with an 
average rate of almost 4.9% per year, thus remaining the vital component of overall globe cargo 
activity. Economic expansion of countries in the Far East and their intensive international trade 
with other regions (primarily North America, Europe and the Middle East) have boosted the 
demand for efficient and reliable cargo transport revealing the rising importance of air transport. 
In this paper, regression analysis is employed to explore the most significant factors (such as GDP, 
international trade, export-imports of goods, etc) that could have a crucial impact on demand for 
air cargo transport in the countries of the European Union. Although featured by an evident drop in 
the volume of air cargo traffic caused by severe economic crisis occured in 2008, Europe still 
constitutes an important link in the chain between the East and the West. 

 
Keywords: Air cargo, air cargo demand, regression analysis. 
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2. ECONOMIC FACTORS AND THEIR IMPACT ON AIR CARGO DEMAND 



 

3. OVERVIEW OF EUROPEAN AIR CARGO SECTOR 

Cargolux



 

3.1 Data and methodology 



 

3.2 Results 

Air Cargo Int. Trade
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DELIVERY PLANNING IN CITIES FOR CEP ITEMS 

Dragana Šarac a*, Jovanovi  Bojan a, Kopi  Miloš a, Dumni  Slaviša a 

Abstract: Planning the delivery and distribution of courier, express and parcel (CEP) items has 
tend more-than-current i.e. implicit connection with the development of information society inside 
which telecommunications progress lead to restructuring delivery time and space in a way to 
ensure the sustainability of classic postal services in a longer period of time. Implementation of new 
technologies in the delivery process of CEP items deserves more attention in urban planning and 
development of the information society and e-commerce. Standard delivery of CEP items is no 
longer satisfactory. This paper deals with planning the delivery of CEP items in cities by automated 
postal booths. The paper will consider examples of the application of this technology in the world. It 
will present the results of customer survey and it will propose location parameters for automated 
postal booths. The aim is to propose concrete solutions and consider the justification for using 
them. 

 
Keywords: planning, delivery,  courier, express, parcel
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2. 24/7 SOLUTION APPLICATION IN THE DELIVERY OF PACKAGES 

 

 

 
 



 

 



 

3. THE DEVELOPMENT OF ELECTRONIC COMMERCE IN SERBIA AND USER ATTITUDES 

Vuki evi  and Draškovi  (2014



 

 
 
 
 
 

 

4. DELIVERY OF CEP SHIPMENTS IN CITIES THROUGH AUTOMATED POSTAL BOOTHS 

(Republic of Serbia

H



 

5. CONCLUSION 

ACKNOWLEDGMENT  

REFERENCES 

 

 

 

 

 

 

 

 



 

 

ECO-DRIVING AWARENESS AND BEHAVIOUR OF COMMERCIAL 
DRIVERS 

Marko Veli kovi  a* , ur ica Stojanovi  a, Goran Aleksi  b 

Abstract: Unwanted driving routines (harsh acceleration, harsh breaking and sudden steering) are 
among the key issues for increased fuel consumption, maintenance cost, air pollution and 
greenhouse gas emissions reduction. This paper focuses on commercial vehicle drivers’ awareness 
about eco-driving impacts on environment and costs, their current driving behaviour and 
application of eco-driving measures by companies in transportation and logistics sector. Eco-
driving in developing countries is highly desirable and reasonable due to its low costs and almost 
permanent effects in comparison with other costly and time-consuming measures (fleet renewal 
with hybrid and electric vehicles, environmental impact strategies and green logistics concepts). 
For the research purpose, a questionnaire survey is conducted to collect data on eco-driving skills 
and strategies on in logistics and transportation sector in Serbia. 

 
Keywords: Eco-driving, Fuel consumption, Green logistics, Serbia 
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2. RESEARCH BACKGROUND 
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3. METHODOLOGY 

4. MAIN RESULTS 



 

5. DISCUSSION 
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FACILITATING CROSS BORDER MOVEMENT OF GOODS IN THE 
REGION OF WESTERN BALKAN– THE EVIDENCE FROM SERBIA  

Jelica Petrovi  Vuja i  a*, Olivera Medar a  

Abstract: The authors elaborate problems of border crossing practices in the region of Western 
Balkan countries with special focus on Serbia. Among the many barriers to the efficient cross-
border movement of goods are the complexity of procedures, expenses in both money and time, and 
insufficiencies in infrastructures and operations. Customs and other border-related controls impose 
costs on traders and induce considerable frictions in cross-border supply chains. The paper also 
presents and elaborates some of results of the project Conducting surveys at border crossing points 
done for the Belgrade Chamber of Commerce as a partner to the ACROSSEE project. The surveys 
included structured interviews of truck drivers and traffic counting at border crossing points. The 
research was conducted in 2013 at 7 border crossings with Croatia, Bosnia, Montenegro, 
Macedonia, Hungary and Romania. 

 
Keywords: trade flows, transport flows, border crossing, supply chains, Serbia. 
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2. TRADE FLOWS AND TRADE FACILITATION 

Source: Statistical office databases 
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3. TRANSPORT FLOWS AND BORDER CROSSINGS INEFFICIENCES 



 

Source: Statistical office databases and SORS (2014), p.2 

Conducting surveys at border crossing points
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MULTICRITERIA ANALYSIS APPROACH FOR HUMANITARIAN 
PREPAREDNESS OPERATIONS  

Dimitrios Aidonisa, Charisios Achillasa,b, Dimitris Folinasa, Dimitrios 
Triantafylloua 

 

Abstract: Strategic, tactical and operational decisions in humanitarian logistics require the 
simultaneous consideration of a number of usually mutually conflicting criteria in order to come up 
with optimal decisions. Our work aims to present a conceptual approach based on multicriteria 
analysis for the selection of the optimal location for the development of a humanitarian logistics 
depot. In this light, decision-makers are provided with a decision support system towards optimal 
preparedness for facilitating secure relief to the victims of natural disasters in a timely and reliable 
way. The proposed framework is implemented for the case of a specific type of natural disaster 
(earthquake). However, the procedure could be easily adopted in order to come up with optimal 
decisions in respect to types of natural disasters other than the one examined in the present 
analysis 

 
Keywords: Location of logistics depot; relief operations management; multicriteria analysis; 
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NEW TRENDS AND STRATEGIES IN POSTAL LOGISTICS 

or ije Dupljanin a*, Dragana Šarac a, Mom ilo Kuja i  a 

Abstract: This paper will present the latest trends and strategies in postal logistics and will also 
give the experiences of most developed postal operators in the field of logistics. Postal business 
network of Serbia is the largest infrastructural and logistical network. Serbian post has a wide 
range of logistics services and post is a leader in the provision of logistics services. We will provide 
an adequate prediction of the future development of postal logistics and assess the current 
situation in the field. 

 
Keywords: Logistics trends, logistics strategies, experiences, Serbian post, prediction 
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SOCIAL NETWORKS IN LOGISTICS SYSTEM DECISION-MAKING  

Branko Arsi  a, Petar Spalevi  b, Ljubiša Boji  c, Adela Crnišanin d 

 

Abstract: Social networks, such as Facebook, Twitter and LinkedIn have been becoming very 
popular during the last few years. Facebook is currently the world’s most populous “country” with 
more than 1.3 billion “inhabitants”. According to the statistical data, the users share their 
impressions daily in the form of statuses about upcoming events and present state of affairs, their 
problems, plans, novel experiences about the products, political stances, and alike. Having the 
possibility to extract the information of interest from a huge amount of hand-created data about 
the users’ personal affinities and their usage within logistics system, it is facilitated to meet the 
customers’ needs. In this paper we present a procedure for finding and analyzing valuable 
information related to the specific products, and its effect on logistics system decision-making. 
Filtering is being done by already developed software for neurolinguistics social network analysis - 
“Symbols”. This software offers graphical representation of statistical data for selected brands 
based on the social network statuses, its implications, as well as target group demographic and 
territorial structure. The results obtained point out possible increasing/decreasing demands 
among separate user groups, therefore giving a factual basis for logistics changes.  

 
Keywords: social networks, information retrieval, logistics system decisions.  
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TRENDS IN AIRLINE CARGO FLEET 

Slavica Doži  a*, Danica Babi  a 

Abstract: Although the global air cargo industry has recorded significant increase, it is expected 
that it will be more than doubled in the next two decade. The fleet involved in world air cargo 
transport consists of freighters and passenger’s aircraft carrying cargo in its belly. The fleet of 
passenger aircraft has a larger number of aircraft and lower belly capacity compared to freighters. 
Therefore it is not unexpected that more than half of world’s cargo is carried by freighters. In this 
paper, the cargo fleet structure and changes related to fleet size and fleet types are analysed. 
Bearing in mind that more than half of freighters are converted passenger aircraft it is worth 
noting aircraft conversion/production and retirement in the cargo fleet. The authors also give an 
overview of air cargo fleet both worlds and European, pointing the factors that influence on 
freighter fleet growth. 

 
Keywords: Airline Cargo Fleet, Air Cargo Transport, Aircraft Capacity.
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APPLICATION OF REVENUE SHARING CONTRACT IN 
TELECOMMUNICATIONS INDUSTRY SUPPLY CHAINS 

Branka Mikavicaa*, Aleksandra Kosti -Ljubisavljevi a, Vesna Radonji  
ogatovi a 

Abstract: Revenue sharing contracts have been used in a number of industries and play an 
important role in management of supply chains. This paper analyses possibility of application of 
revenue sharing contracts in telecommunications industry. The telecommunications industry is 
characterized by complex supply chain, with frequent services and tariffs introduction. In this 
fiercely competitive industry, new technologies and new services require high capital investments 
in order to provide emerging services to the customers. Other important issues in 
telecommunications industry are uncertainty of demand and service life cycle shortening. In such 
dynamic environment, supply chain management is essential. Telecommunications supply chain in 
delivering content from Content Provider, through Service Providers to the customers, is observed. 
The goal of the analysis is formulation of revenue sharing mechanism that reduces provider’s 
incentives to increase retail price and stimulates improvement of customer base and market share. 

 
Keywords: Revenue sharing, contract, telecommunications industry, supply chains 
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BIG DATA: CHALLENGES AND OPPORTUNITIES IN LOGISTICS 
SYSTEMS 

Branka Mikavicaa*, Aleksandra Kosti -Ljubisavljevi a*, Vesna Radonji  
ogatovi a 

Abstract: Advancements in telecommunications and computer technologies have led to 
exponential growth and availability of data, both in structured and unstructured forms. The term 
Big Data mainly refers to enormous datasets containing large amount of unstructured data that 
require more real-time analysis. Great potential and very useful values are hidden in this huge 
volume of data. The influence of Big Data is recognized in logistics services, turning large-scale 
data volumes into a unique asset capable of boosting efficiency in areas of the business. This paper 
analyses benefits and opportunities of Big Data in logistics systems. Challenges and risks that 
logistics systems, affected with this phenomenon deal with, are highlighted. The paper also 
proposes some efficient ways of exploiting the value of Big Data in logistics systems. 

 
Keywords: Big Data, logistics systems, challenges, opportunities 
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MACHINE-TO-MACHINE COMMUNICATIONS TOWARD SMART 
LOGISTICS SYSTEMS 

Nataša Gospi  a, Bojan Bakmaz a 

Abstract: Transport and logistics companies face continuous competitive pressure to maximize 
capacity and improve efficiencies of their infrastructure as well as to meet the increasing 
governmental regulation and compliance demands. Deployment of new communications 
technologies, e.g. cloud computing, Internet of Things (IoT) and Machine-to-Machine (M2M), 
represents a prospective solution for achieving these objectives. Owing to low power, cost efficiency 
and low human intervention, M2M communication has become a main driving force for a number 
of wide variety of real-time applications. The expected huge number of interconnected devices and 
the significant amount of available data open new opportunities to create services that will bring 
tangible benefits to the logistics companies, as well as to the end users. This paper represents a 
comprehensive survey on M2M communications considering some open research issues and 
challenges toward the realization of smart logistics systems.  

 
Keywords: Logistics systems, M2M communications, mobile networks. 
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RADIO FREQUENCY IDENTIFICATION: TECHNOLOGIES AND 
APPLICATIONS IN LOGISTICS 

Svetlana Nikoli i  a*, Jasmina Pašagi  Škrinjar b, Dejan Mir eti  a, 
Predrag Atanaskovi  a 

Abstract: Monitoring and management of complex logistics processes could not be realized 
without appropriate information and communications systems. A well-structured and technically 
safe information flow of valid data has come to form an essential element for designing and 
extending materials-flow systems. Radio frequency identification technology (RFID) plays an 
important role in supporting logistics and supply chain processes due to their ability to identify, 
trace and track information throughout the supply chain. The paper focuses on the technical 
characteristics of RFID systems, their opportunities, challenges, barriers and standards. 
Furthermore, the paper discusses the results of RFID application in the realization of logistics 
processes. The main goal of the paper is to stimulate further interest in this area by providing a 
comprehensive review of RFID application, which will be a good resource for researches interested 
in the RFID systems. 

 
Keywords: logistics, RFID, supply chain management 
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Part VI SIMULATION OF LOGISTICS 

PROCESSES 

 



 

 

BULLWHIP EFFECT ANALYSIS BY SIMULATION EXPERIMENTS 
IN ECHELON UNDER (R, s, S) INVENTORY POLICY 

Samir Žic a, Ton i Mikac a, Irena Kos b, Jasmina Žic b 

Abstract: In order to improve their performance on market, modern companies and supply chains 
are focused to reduce all excess costs, especially those related to inventories and logistics. However, 
reducing such costs must be taken into consideration seriously, since there are many difficult-to -
predict interdependencies between variables of periodic (R, s, S) review inventory systems. In order 
to set up the inventory system in most optimal manner or predict its behavior, simulation 
experiments should be executed. 

 
Keywords: Bullwhip effect, Supply chain, Simulation experiment, Inventory management 
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SIMULATION AS A TOOL FOR EXTRACTING KEY 
PERFORMANCE PARAMETERS IN POSTAL LOGISTIC CENTERS  

Dejan Mircetic a, Svetlana Nikolicic a, Marinko Maslaric a, Milos 
Stanojevica 

Abstract: Today, postal operators are becoming more and more market-oriented and customer-
driven. As a consequence of that, many of the traditional postal centers expanded their service in 
area of logistics and transform itself in postal logistics centers (PLC-s). Prior orienting to the 
providing logistic services management of PLC needs to determine current key performance 
parameters while performing basic postal activities, driven from defined business objectives of 
postal service. In order to determine PLC capabilities for additional logistic services, first step is to 
know how much resources can be redirected to the those new logistic services. This paper deals 
exactly with this kind of problem, and we propose the simulation of postal processes in PLC, using 
discrete event simulation (DES), as a methodology approach for extracting and representing the 
influence of different worker layouts on overall processing time in PLC. Accordingly, simulation 
model of current operation conditions in PLC was created (AS-IS model). 

 
Keywords: postal logistics centers, discrete event simulations, mails, postal processes, logistics 
performances. 
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SIMULATION BASED LIFE-CYCLE ANALYSIS OF A VEHICLE 
FLEET  

Ivan Djokic a, Ljubomir Lazicb, Aleksandra Pavlovica,* , Aldina Avdica 

Abstract: Throughout the years the logistic experts have developed a variety of simulation models 
for specific applications.  This paper addresses a discrete-event simulation model, which estimates 
the operational availability and maintenance cost of a vehicle fleet throughout complete life cycle, 
under a certain maintenance scenario. The model gives all necessary parameters to compute the 
total vehicle life cycle cost, linking reliability, operational tempo and maintenance scenario with 
vehicle acquisition and maintenance costs. Based on simulation results one can make cost-effective 
decision relative to buying adequate vehicles and organizing proper fleet maintenance, which gives 
required operational availability at lowest costs. In this work we have analyzed application of our 
model on an example – a light tactical vehicle fleet.  

 
Keywords: vehicle, availability, maintenance, cost, simulation.
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SIMULATION MODEL FOR IRP IN PETROL STATION 
REPLENISHMENT 

Dražen Popovi  a,* , Milorad Vidovi  a, Nenad Bjeli  a 

Abstract: Quality of a two-echelon distribution system, comprised of vendor and a set of clients, is 
greatly dependent on vehicle routing and inventory management. Simultaneous optimization of 
these two segments in distribution systems is commonly known as Inventory Routing Problem 
(IRP), where decision maker must determine delivery quantities and vehicle routes in a planning 
horizon of several days. For successful implementation of IRP, a Vendor Management Inventory 
(VMI) concept must exist in which vendor is responsible for inventory management at clients’ side. 
Many models for solving the IRP in different systems are based on deterministic input data, 
although in real life these systems have some level of uncertainty. In this paper we observe IRP 
approach in petrol station replenishment, where we present simulation approach for applicability 
analysis of deterministic solution to systems with stochastic nature. 

 
Keywords: simulation, inventory routing problem, heuristics, petrol station replenishment. 

1. INTRODUCTION 

IRP can be described as the combination of vehicle routing and inventory management 
problems, in which supplier has to deliver products to a number of geographically dispersed 
customers, subject to side constraints
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SIMULATION MODEL OF A QUEUING SYSTEM: THE CASE 
STUDY OF A FAIR TRADE MANIFESTATION IN NOVI SAD 

Vladimir Ilin a*, Dragan Simi  a, Nenad Sauli  a 

Abstract: The main idea of this paper is to evaluate supply processes at a Fair Trade (FT) 
manifestation in Novi Sad. To successfully organize such a manifestation detailed preparation plan 
and transparent exhibitors’ arrival schedule are required. In our case, exhibitors’ arrivals are 
random, which may result with long queues and bottlenecks. Simulation model is created in 
MATLAB to evaluate whether the FT manifestation was overload with queuing during supply 
processes. According to obtained results all vehicles that entered manifestation are serviced 
without the need for long queuing. 

 
Keywords: FT exhibition, simulation model, supply processes, performance evaluation.  
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Part VII QUALITY MANAGEMENT AND 

PERFORMANCE MEASURES IN 
LOGISTICS 

 



 

 

CITY LOGISTICS PERFORMANCE 

Snežana Tadi  a*, Slobodan Ze evi  a 

Abstract: Problem identification, modeling, planning and management of the city logistics 
solutions requires knowledge about the parameters of logistic flows and systems, generators and 
logistics demands of the urban environment, i.e. the environment in which requirements are being 
realized. By combining the parameters, city logistics performances are being obtained. A set of 
performances and the way of their identification are not standardized, while the permanent 
monitoring of some part of the parameters is in fact an exception present in certain cities. 
Performances are analyzed and defined at the different levels of research, while being in line with 
the basic objectives and scope of the research. In this paper, the most commonly quantified 
parameters and performances of city logistics are presented. The necessary parameters are 
collected and processed in different ways so their reliability and comparability are questionable. 

 
Keywords: city logistics, performance, research, reliability. 

1. INTRODUCTION 

2. IMPORTANCE OF THE CITY LOGISTICS PERFORMANCE 

                                                           



 

 

CITY LOGISTICS 
PERFORMANCES

D A T A   S O U R C E S 

Modelling of the city 
logistics system 

Selection of the CL 
conception 

CITY LOGISTICS 
PERFORMANCES



 

2.1 The parameters of the urban environment 

2.2 The parameters of the logistics system 

2.3 The parameters of the logistics demands generators 



 

2.4 The parameters of the logistics flows 
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FORECASTING DEMAND IN THE LOGISTICS MARKET: A CASE 
STUDY OF LOGISTICS CENTER VRŠAC  

Milorad Kilibarda a, Milan Andreji  a*, Mladen Krsti  a 

Abstract: This paper proposes a new methodological approach for estimation of demands and 
flows in the logistics market. Proposed approach is developed in a comprehensive way to better 
understand and evaluate perspective trends of logistics flows and demands for logistics services in 
conditions of great uncertainty, variability and unpredictability of geopolitical, economic, 
commercial, transport and traffic factors and opportunities in the logistics market. The procedure 
is applied in the concrete example for the forecasting of demands for logistics services and 
subsystems of future logistics center Vršac. In the case when there is a large variability in demand 
and when there are no obvious trends that can be applied in the future, the authors have decided to 
carry out the prediction of three possible scenarios for economic and social development. The goal 
was to develop approach that will use the larger field of possible future events on the logistics 
market.  

 
  Keywords: logistics market, logistics flows, demands, forecasting, logistics center 
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LOGISTICS FAILURES IN DISTRIBUTION PROCESS  

Milan Andreji  a*, Milorad Kilibarda a, Vlado Popovi  a 

Abstract: The importance of failures identification, monitoring and elimination in logistics is 
recognized in literature and practice. Failures elimination directly affects the increase of logistics 
services quality. This further has impact on costs reduction, increasing customer satisfaction, 
loyalty and finally revenue increasing. In this paper logistics failures in product distribution are 
identified. Methodological approach for identification and correction of failures in distribution 
process is proposed in this paper. Failures in warehouse, transport, inventory and other processes 
are described in more details. Also the main causes are identified. In this paper the failures are 
analyzed in 13 distribution centers of one trading company that operates in Serbia. The model for 
distribution centers ranking based on Principal Component Analysis (PCA) is tested. The results 
show great applicability of the proposed approach. 

 
Keywords: failures, distribution, logistics, Principal Component Analysis 
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PERFORMANCE INDICATORS FOR PROFESSIONAL DRIVERS’ 
EVALUATION IN SUPPLY CHAIN 

Milan Cvetkovi  a*, Vladimir Mom ilovi  a, Branka Dimitrijevi  a 

 
Abstract: Contemporary road vehicles are equipped with state-of-the-art devices and on-board 
computers that record parameters mainly from vehicle condition diagnostics and their operation. 
Along with the growing use of business information systems and with the implementation of 
telematics systems on vehicles, large amount of driver activity data becomes available to the fleet 
and transport manager, which enables and even facilitates the insight into drivers’ activities and 
their evaluation. Naturally, besides the above mentioned electronic data, the company still 
maintains some paper- or computer-based registers and documents allowing further insight into 
driver behaviour. Such complete overview of driver activity from the aspect of driving behaviour, 
vehicle treatment and other business and transport related performances, as well as the possibility 
of these parameters’ evaluation, ultimately leads to a better human resource management, 
lowering transport activity and vehicle maintenance costs, increasing traffic safety and lowering 
vehicle and driver negative environmental impact. 
 

Keywords: drivers’ performance, on-board devices, driving skills
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THE ROLE OF ALLOCATION AND ORGANIZATION OF 
CUSTOMER SERVICE DIVISIONS AS AN ELEMENT OF MARKET 

COMPETITIVENESS OF TELECOMUNICATION OPERATORS  

Marijana Vukašinovi  a, Zorica Leposavi  a  

 
Abstract: This paper deals with the impact of customer service divisions allocation and 
organization to the services and telecommunication operators positioning at competitive market 
conditions. The estimation in this paper is based on an analysis of  users movement level  in 
correlation with concrete allocation and customer service division organization as a market player 
strategy to respond to different customer demands and expectations so as to make the market 
position of operators stronger and more competitive. 

 
Keywords: Allocation, organization, services, customer,  market.
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4. THE OBSERVED PARAMETERS 
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MANAGEMENT AND REVERSE 
LOGISTICS 

 



 

 

A MODELING APPROACH OF DESIGNING AND MANAGING 
SUPPLY NETWORKS 

Petr Fiala a* 

Abstract: Supply chain management is more and more affected by network and dynamic business 
environment. The fundamental decisions to be made during the design phase are the location of 
facilities and the capacity allocated to these facilities. An approach to designing sustainable supply 
networks is to develop and solve a mathematical programming model. The sustainability of supply 
networks can be measured by multiple objectives, such as economic, environmental, social, and 
others. Traditional concepts of optimality focus on valuation of already given systems. New concept 
of designing optimal systems is applied. Searching for a better portfolio of resources leads to a 
continuous reconfiguration and reshaping of systems boundaries. To respond to rapidly changing 
market conditions, firms must be able to dynamically form and dissolve business interactions. Using 
double combinatorial auctions can solve the problem. The proposed combined approach is 
promising for designing and managing supply networks. 

 
Keywords: Supply network, De Novo optimization, multiple criteria, combinatorial auctions
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2.  SUSTAINABLE SUPPLY NETWORKS 

m S  S  … Sm n
P  P  … Pn  p D  D  … Dp  r C  C  … Cr

 

 
 

 
P
jf D

kf

 
S
ijc P

jkc

 
D
klc S

ije

 
P
jke D

kle

 
S
ijx P

jkx

 
D
klx

 
P
jy

 
D
ky

 

1
1 1 1 1 1 1 1 1

p p pn m n n r
P P D D S S P P D D
j j k k ij ij jk jk kl kl

j k i j j k k l
z f y f y c x c x c x

2
1 1 1 1 1 1

p pm n n r
S S P P D D
ij ij jk jk kl kl

i j j k k l
z e x e x e x

 

,   
1

  1, 2, ..., ,
n

ij i
j

x a i m



 

 

1
,    1,  2,  ...,  ,

p

jk j j
k

x b y j n

 

1
,     1,  2,  ..., ,

r

kl k k
l

x w y k p

 

1
,     1,  2,  ...,  ,

p

kl l
k

x d l r

 

1 1
0,    1,  2,  ...,  ,

pm

ij jk
i k

x x j n

 

1 1
0,    1,  2,  ...,  ,

n r

jk kl
j l

x x k p

 
, 0,1 , , , 0,   1,  2,  ...,  ,   1,  2,  ..., ,    1,  2,  ...,  ,   1,  2,  ...,  .j k ij jk kly y x x x i m j n k p l r

3.  FROM OPTIMIZING GIVEN SYSTEMS TO DESIGNING OPTIMAL SYSTEMS  
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3.3 De Novo approach for sustainable supply networks
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4.  MANAGING SUPPLY NETWORKS BY DOUBLE COMBINATORIAL AUCTIONS 
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LOCATION ROUTING MODEL FOR DESIGNING PLASTICS 
RECYCLING NETWORK 

Milorad Vidovi  a, Branislava Ratkovi  a* , Gordana Radivojevi  a 

Abstract: This paper proposes location-routing model for designing recycling network with profit. 
Proposed model simultaneously determine collection points' locations with distance-dependent 
returns, location of intermediate consolidation points (transfer centers) and the route of the 
collection vehicle so as to maximize its profit from the collection of recyclables. Routing part of the 
model was formulated as a multiple matching problem. 

 
Keywords: location-routing problem, recycling network, MILP
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3. NUMERICAL EXAMPLE  
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DYNAMIC ANALYSIS FOR END-OF-LIFE VEHICLES 
MANAGEMENT SYSTEMS: AN INEXACT MULTI-STAGE 

PROGRAMMING APPROACH 

Vladimir Simi  a* , Branka Dimitrijevi  a 

Abstract: Nowadays, export of used vehicles represents the most significant barrier to the more 
efficient vehicle recycling in the EU, because millions of vehicles which are expected to go to 
domestic vehicle recycling factories are exported. As a result, how to allocate limited and frequently 
insufficient quantities of collected end-of-life vehicles (ELVs) to satisfy vast demands of vehicle 
recycling factories becomes a significant concern of many waste management systems that control 
the ELV collection and treatment networks across the EU. In this paper, a multi-stage interval-
stochastic programming (MSISP) model is developed for supporting the management of ELV 
allocation under uncertainty. The MSISP is a hybrid of inexact optimization and multi-stage 
stochastic programming. The formulated MSISP model can directly handle uncertainties expressed 
as either probability density functions or discrete intervals. In addition, it can handle uncertainties 
through constructing a set of scenarios and reflect dynamic features of the system conditions. 

 
Keywords: End-of-life vehicle; Decision making; Multi-stage stochastic programming; Interval 
programming.  
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OPTIMIZATION OF INTERNAL LOGISTICS IN A WASTE 
MANAGEMENT COMPANY WITH QUEUING THEORY 

Davor Zaveršnik a, Tina Cvahte a*, Klemen Grobin a, Bojan Rosi a  

Abstract: The number of companies for collection, processing and disposal of waste is increasing, 
as is the amount of waste we produce. Bigger companies have their own vehicle fleet, their own 
collection centers and they often cover large geographical areas. For such network of supply of 
services, a quality logistic organization is needed. The paper focuses on a case study of a Slovenian 
waste management company, which has a well-organized external logistics system on one hand, 
but a lacking organization of internal logistics on the other. The paper will focus on potential for 
optimizing the process of vehicle weighing and fuel filling, since this process represents a bottleneck 
of the internal logistics. Congestions appear often due to excessive vicinity of the weighing device 
and the gas pump. During the refueling of a bigger truck the weighing device becomes useless as 
the truck trailer is still standing on the balance. The paper will present different improvement 
scenarios for internal logistics, which will be calculated using stochastic processes and queuing 
theory. 

 
Keywords: waste management, internal logistics, queuing theory, case study 
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2. METHODOLOGY 

3. ANALYSIS OF INTERNAL LOGISTICS IN THE CASE COMPANY 



 

 

 

2.1 Refueling and weighing  
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EXPLOITATION INDICATORS OF RETREADED TIRES 
DEPENDING ON THE NUMBER OF RETREADINGS  

Svetlana Dabi -Ostoji  a*, Mom ilo Miljuš a 

Abstract: The usage of retreaded tires is becoming more common due to the effects that are 
achieved by this method. In practice, the distance travelled by a retreaded tire is a key parameter 
that shows the effects of retreading itself. This parameter is not independent of the number of 
previous retreading, and, as a rule, it is a random variable. This paper presents a set of output 
results obtained by the statistical analysis of the database of travelled distance depending on the 
number of previous retreading but also on the previous exploitation history of the tire. In practice, 
these analyses may be of importance in making decisions about further exploitation – retreading of 
tires. 

 
Keywords: retreaded tires, number of retreading, number of retreading of tires, statistical 
analysis. 
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2. STATISTICAL PROCESSING RELATED TO A SUBSET OF TIRES 

NRT  average TD (km) depending on NRT 



 

3. DATA ANALYSIS FOR THE SUBSET OF A RETREADED TIRE SAMPLE  

3.1 Analysis of statistical indicator after each retreading 

 

 TD after I retreading (000 km) 
TD of new tire (000 km) 20-40 40-60 60-80 

25 36 10 
43 55 13 
14 10 1 

 TD after II retreading (000 km) 
TD after I retreading (000 km) 20-40 40-60 60-80 

22 17 2 
22 20 3 

7 4 0 
 TD after III retreading (000 km) 
TD after II retreading (000 km) 20-40 40-60 60-80 

9 6 2 
4 6 0 
0 2 0 



 

TD after I retreading (000 km) μ
34.69 37.32
36.96 39.74
38.46 41.77

TD after II retreading (000 km) μ
31.77 35.39
32.03 35.45
27.86 29.62

TD after III retreading (000 km) μ
20.60 25.47
20.98 26.60
18.53 21.44

 

 

3.2 Analysis of the parameter μ after each retreading for the characteristic TD classes 

μ I μ II μ III

34.69 31.77 20.60 
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CITY LOGISTICS OF BELGRADE WATERFRONT 

Marija Jakovljevi  a*, Slobodan Dragojerac a, Aleksandra Vukovi  a 

a

Abstract: The importance of city logistics is increasing with urban areas' sprawling and 
development. Considering that logistics activities have a great influence on the system 
competitiveness and sustainability, it is necessary to pay special attention to their planning. The 
beginning of „Belgrade Waterfront” project realization requires defining the plan of logistics 
processes and activities. This paper shows the problems and gives some potential logistics solutions 
in both construction and planned facilities functioning phases.   

 
Keywords: city logistics, construction logistics, supply logistics
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2. BELGRADE WATERFRONT PROJECT 

The first phase 

The second phase

The third and fourth phases 



 

3. CONSTRUCTION AND SUPPLY LOGISTICS OF BELGRADE WATERFRONT 

3.1 Construction logistics of “Belgrade Waterfront” 



 

 
 

 
 
 
 

 
 
 
 

 
 
 
 

3.2 Supply logistics of “Belgrade Waterfront” 



 

Conception 1

Conception 2
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CONSTRUCTION LOGISTICS OF BELGRADE WATERFRONT 

Marko Stoki  a*, Boško Radovanovi a 

Abstract: “Belgrade Waterfront” is the one of the most important projects of the city of Belgrade 
and currently the largest investment project in this part of Europe. The undisturbed project 
realization requires serious planning and management of the complex and intensive flows of goods, 
freight, material, people and information, as well as the flows of vehicles and mechanization, so it is 
the major challenge for the city logistics and construction logistics. This paper describes the 
construction logistics problems of “Belgrade Waterfront” and possible solutions. The location of 
temporary logistics centres, the problems of supplying the construction sites with materials, the 
supply chain management and the role of the reverse logistic during the project realization are 
considered.      

 
Keywords: construction logistics, delivery flows, reverse logistics, logistics consolidation centre
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3. CONSTRUCTION LOGISTICS 



 

 

 

 

 
 

4. CONSTRUCTION LOGISTICS OF “BELGRADE WATERFRONT” 

4.1 Supply chain 



 

4.2 The location of temporary logistics centre 

4.3 Types and amounts of material  



 

4.4 Problems, possible solutions, directions and methods of material delivery 

4.5 Reverse logistics 
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HOSPITAL LOGISTICS  

An ela api  a, Željko Novakovi  a, Predrag Milenkov a*  

Abstract: Hospital decision makers are facing various difficulties arising from unpredictability of 
patients and their arrival time mix. The complexity of flows - specific only for this industry branch – 
also contributes that. More efficient business with lower stocks and costs, as well as with quality 
services could be achieved through organized and developed logistics, which could be managed 
from separate sector. Properly management of this system could be achieved only if all flows and 
activities are analyzed together. This paper covers some of the hospital logistics difficulties and 
measures to overcome them, with special emphasis on the situation and problems in Clinical Center 
of Serbia. 

 
Keywords: Clinical Center of Serbia, logistics, hospital flows
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2. HOSPITAL LOGISTICS – FLOWS AND PROBLEMS 



 

3. REVIEWING THE RESERACH ON HOSPITAL LOGISTICS 



 

4. THE SITUATION IN BELGRADE – CLINICAL CENTER OF SERBIA 



 

4.1 Central pharmacy 

4.2 Blood, food and waste flows  
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UNDERGROUND SYSTEMS IN SERVICE OF CITY LOGISTICS 

Ljiljana Milinkovi  a, Jovana Panteli  a* 

Abstract: The topic of this paper concerns the models of underground logistic systems in order to 
solve the logistics problems of urban areas. These systems contribute to the protection of 
environment and quality of life in the city, displacing logistic activities, primarily transportation, 
underground. However, the investment risk is large, profits uncertain and can be expected only in 
the long term. It seems that these projects will be realized only as a last option, when the possibility 
of expansion of the existing road system is depleted. 

 
Keywords: underground logistics, urban freight transport, the advantages, disadvantages 
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2. CHARACTERISTICS OF UNDERGROUND LOGISTIC SYSTEMS 

 

 

 
 

 

 

 

 

2.1 Model of underground logistic system based on metro 

2.2 Model of underground logistic systems based on pipeline capsules 



 

2.3 Model of underground logistic systems based on vehicles 

3. EXAMPLES OF UNDERGROUND LOGISTIC SYSTEMS 
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URBAN LOGISTICS SYSTEMS AND NIGHT GOODS DELIVERY 

Hana Ljubi i  a, Jovana Pavlovi  a*  

Abstract: This paper presents the reasons for relocating logistics systems into peripheral area of a 
city and the possibilities of their return into urban areas. The implementation of efficient and 
architecturally modern city terminals and their connection to logistics systems in the fringe areas 
by more ecological transport modes are crucial for successful return of logistics into central urban 
areas. Also, this paper states the main advantages, disadvantages and types of night delivery. 
Considering recently set aim to reduce freight transport during peak hours, there is a tendency to 
perform logistics activities at night. The purpose is to reduce traffic congestion and environmental 
effect.        

 
Keywords: logistics system, city terminal, night delivery. 
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3. NIGHT DELIVERY 



 

3.1 Night delivery advantages  

3.2 Night delivery disadvantages 
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3.3 The types of night delivery 

Staffed Off-Hours Delivery
Unassisted Off-Hours Delivery
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INTERNATIONAL COMMERCIAL TERMS - INCOTERMS 2010  

Ema Eldovi  a, Milica Vukašinovi  a, Marija Teši  a, Stefan Bijeli  a*  

Abstract: The Incoterms are a set of International rules that provide an interpretation for the most 
used commercial terms in foreign trade operations. The aim of Incoterms is standardization and 
interpretation of contractual trade terms. In this paper Incoterms are presented in more detail and 
explained through theory and practical application in certain situations. We shall review the 
changes made in the new compilation of terms, Incoterms 2010, and their impact in both local and 
international trade.  

 
Keywords: Incoterms, trade, rules 
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2. INCOTERMS FOR ALL MODES OF TRANSPORT 



 

 



 

3. SEA AND INLAND WATERWAY TRANSPORT 

 

 

 



 

3. THE ROLE OF FREIGHT FORWARDER IN 2010 INCOTERMS IMPLEMENTATION 
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STANDARDS IN LOGISTIC – IFS LOGISTICS: DELHAIZE CASE 
STUDY 

Katarina Milovanovi  a  , Marija Sari  a, Ivan Stojilovi  a,  

 

Abstract: Goods and people are rolling over roads and rails, cross the sea or to penetrate beneath 
the city. Transportation causes the occurrence of traffic. Transportation is the basis of the mobile 
world and Transport knows no boundaries. International standards set out the guidelines for the 
transportation service activity, telematic monitoring systems and freight traffic. This paper 
investigates the standards that are of increasing importance in recent years. 

 
Keywords: Standards,  IFS Logistics, ISO 28000, Tapa
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3. STANDARS IN LOGISTICS 

3.1 ISO 28000 – security of supply chains 

3.2 TAPA standard 



 

3.3.IFS standards (International Featured Standard) 

 

 



 

3.4 Implementation of IFS in logistics 

Item 1 – Responsibility of senior management 

Corporate policy / Corporate principles 

The customer in focus-

Management Review-

Item 2 - Management system of product safety and quality 
 

Item 3 – Resource management 

 



 

 
 
 
 

Item 4 – Realization of services 
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Item 5 – Measurement, analysis and improvement 

Item 6 – Protecting Food and external inspections 
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SIMULATION ANALYSIS OF ORDER PICKERS WORKING 
SHIFTS: THE CASE STUDY OF MILŠPED 

Predrag Milenkov a, Željko Novakovi  a*, Vladimir Lazarevi  a  

Abstract: The trend of increasing frequency and decreasing the quantity of goods in each delivery,
as well as shorter deadlines for these deliveries, sets a difficult task in front of logistics providers,
whose primary field of work is providing these services. Shifts scheduling and determining optimal
number of the order pickers can significantly contribute to an adequate response to these requests.
There are many different methods and tools that could be used in this purpose, and one of them is
simulation. The advantage of simulation is reflected in the fact that the right model can represent a
real system, with a possibility of changing different model parameters in order to obtain the best
possible solution to the given problem. This paper covers the creation of order picking subsystem
model in Milsped company. Before model creation, preparation of input data obtained by
processing the received orders in the company, on an annual basis, is needed. By changing certain
parameters, such as the number of workers in shifts, their efficiency and shift intervals themselves,
and after processing the output data, decision can be made on which solution is the best from a set
of simulated scenarios. By correcting model and taking into account all the factors while creating
it, can contribute to a better projection of a real system functioning through simulation. 
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2. PROBLEM DESCRIPTION 

3. INPUT DATA ANALYSIS  

 

 



 

4. SIMULATION MODEL 

 

 



 

5. OUTPUT RESULTS 

5.1 Variants with current resources 

 



 

The inter-shift from 4 p.m. to 12 p.m.

The inter-shift 
from 12 p.m. to 20 p.m.

New schedule of workers per 
current shifts

5.2 Variants with one additional order picker 

the 
assignment of an order picker to the second shift

the assignment of an order picker to the third shift
the assignment of an order picker with a new schedule
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STUDY OF INVENTORY MANAGEMENT SIMULATION 
ANALYSIS: THE CASE STUDY OF MILŠPED 

Sara Doskovi  a, Jovana Trnini  a, Aleksandra olovi  a* 

Abstract: The aim of inventory management is to provide sufficient quantities of goods in the 
warehouse so that user requirements can be filled at any moment. Considering the stochastic 
nature of demands, it is increasingly difficult to manage inventories. Depending on the time of 
delivery, ordering costs, cost of holding and lack of inventories this objective can be achieved by 
applying some of the inventory management strategies. By processing and analyzing the data of 57 
items held in the warehouse of 3PL provider Milšped for a period of one year we determine 
requirements applying some of the strategies of inventory management. 

 
Keywords: Inventory management, simulation, 3PL
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3. PROGRAM LOGWARE 

 



 

4. SIMULATION IN FLEXSIM 
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ANALYSIS OF WAREHOUSE LAYOUT IMPACT TO ORDER 
PICKERS ROUTING: THE CASE STUDY OF MILŠPED 

Jelena Blaži  a, Aleksandra Cvetkovi  a*, Miloš Mijatovi  a, 
Kristina Savi  a, Marko Trkulja a 

Abstract: The order picking process represents the most expensive and most voluminous activity in 
a warehouse management, where quality of service greatly depends on this process. Layout of 
warehouse can have significant impact on the order picking. In this work we analyse the impact of 
warehouse layout for warehouse with racks, regarding the aisles and client storage zone, to 
routing of order pickers. Analysis is based on the real case data of Milšped company which is one of 
the leading logistics provider in Serbia. We observed 4 variants of layout for 4 different size clients 
with 50 orders each. To determine order picker routing we used the combination of several 
common heuristics where this routing resembles to real movement of order picking agent. The 
results were compared with optimal solutions. 

 
Keywords: Order picking, Warehouse layout, Routing. 
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2. ORDER PICKER'S ROUTING 



 

3. CASE STUDY MILŠPED 

3.1 Test instances 



 

3.2 Routing methods and computational results 

CLIENT 

LAYOUT 1 LAYOUT 2 LAYOUT 3 LAYOUT 4 

1 

2 

3 

4 

Sum 

*   
**   



 

a) b) 

d) c) 



 

 

4. CONCLUSION 

REFERENCES 

 

 

 

 

 



 

 

Sponsors and conference friends 

 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

   
 
 
 

CIP - Каталогизација у публикацији -  
Народна библиотека Србије, Београд 
   
658.286(082) 
   
LOGISTICS International Conference (2nd ; 2015 ; Beograd) 
   Proceedings of the 2nd Logistics International Conference LOGIC 2015,  
Belgrade, 21-23 May, 2015 / [conference organizer University of Belgrade,  
Faculty of Transport and Traffic Engineering, Department of Logistics] ;  
editors Milorad Vidović ... [et al.]. - Belgrade : University, Faculty of  
Transport and Traffic Engineering, 2015 (Belgrade : ATC). - 356 str. :  
ilustr. ; 25 cm 
   
Tiraž 50. - Napomene uz tekst. - Bibliografija uz svaki rad. 
   
ISBN 978-86-7395-338-0 
 
1. Vidović, Milorad [уредник], 1957- 2. Faculty of Transport and Traffic  
Engineering (Beograd). Department of Logistics 
a) Логистика - Зборници 
 
COBISS.SR-ID 216142348 
 


