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NEW MATHEMATICAL FORMULATIONS OF THE DYNAMIC 
BERTH ALLOCATION PROBLEM 

Miloš Nikoli  a,*, Dušan Teodorovi  a 

Abstract: This paper considers Dynamic Berth Allocation Problem. The mathematical formulation 
of this problem was proposed by Imai et al. (2001). Trying to apply proposed mix-integer 
programming model we have noticed that the model has some weaknesses. In order to mitigate the 
observed drawbacks we proposed changes in the original mathematical formulation. We tested the 
models on the small size example. 

 
Keywords: Dynamic Berth Allocation Problem, mathematical formulation, mix-integer 
programming.  
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2. MATHEMATICAL FORMULATION OF THE DYNAMIC BERTH ALLOCATION PROBLEM 
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y5,11,1 = 39. All other variables have value zero. 
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2. MODIFICATION OF THE MATHEMATICAL FORMULATION 

2.1 Modification of the objective function
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2.2 Modification of the constraints 
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We have solved the example given in the section 3 as the mix-integer program obtained 
according to the mathematical formulation (13)-(18). The obtained solution is the following: 
x1,1,13 = x1,2,14 = x1,6,15 = x1,8,11 = x1,9,12 = x1,15,10 = x2,3,12 = x2,7,14 = x2,10,13 = x2,11,11 =  x2,13,15 = 
x3,4,15 = x5,5,13 = x5,12,15 = x5,14,14 = 1, y1,1,13 = 2, y1,9,12 = 7, y2,3,12 = 7, y2,10,13 = 18, y3,4,15 = 5, 
y5,12,15 = 58 and y5,14,14 = 7. The objective function value of this solution equals 424. The 
solution represents the following allocation ships to berths: 

 berth 1 serves the ships: 15, 8, 9, 1, 2 and 6
 berth 2 serves the ships: 11, 3, 10, 7 and 13
 berth 3 serves the ship 4
 berth 4 does not serve any ship
 berth 5 serves the ships: 5, 14 and 12

3. CONCLUSION  
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OPTIMIZATION OF VEHICLE ROUTING DEPENDING 
ON VEHICLE LOAD 

Zuzana i ková, Juraj Pekár, Ivan  Brezinaa 

Abstract: Nowadays many subjects pay attention to reduction of environmental externalities of 
greenhouse gases emissions.  Unsurprisingly the transport is one of the areas significantly 
contributing to the production of CO2 emissions. One of important areas in the transport logistic is 
analyzing various routing problems simultaneously with using integrated optimization approaches 
where one of the source  of emissions reduction are shorter routes, and better management of 
vehicle loads. Obviously, greenhouse emissions are directly reflected by fuel consumption.  The 
paper is focused on modified vehicle routing problem that enables setting vehicle routes depending 
on vehicle load. The illustrative example presenting difference compared to classical vehicle 
routing problem is also given. 

Keywords: capacitated vehicle routing problem  
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1. CAPACITATED VEHICLE ROUTING PROBLEM  
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2. CAPACITATED VEHICLE ROUTING PROBLEM DEPENDING ON VEHICLE LOAD 
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3. ILLUSTRATIVE EXAMPLE 
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HEURISTIC APPROACH TO INVENTORY CENTRALIZATION  

Dražen Popovi  a,*, Nenad Bjeli  a 

Abstract: For production or maintenance system inventories are necessity as well as additional 
cost incurred by capital that is invested in those inventories as well as warehousing (equipments, 
objects, workforce). By inventory centralization it is possible to achieve system wide reduction of 
inventory level trough risk pooling effect, and therefore costs reduction. In the same time, inventory 
centralization increases transportation distances and service times which leads to costs increase. In 
this paper we describe heuristic approach to inventory centralization of spare parts in multi-
echelon storage for an arbitrary maintenance system. Objective function of the proposed model has 
three main segments: inventory costs, transportation costs, and workforce costs. The heuristic 
approach is based on the model developed for one utility company in Republic of Serbia. 

 
Keywords: Inventory centralization, heuristics, spare parts, warehouse locations.  
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2. PROBLEM DESCRIPTION 

3. HEURISIC APPROACH  
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4. COMPUTATIONAL RESULTS  



 

1 
2 
3 

7 

16 

20 
21 

Centralization (sum for 
28 locations) 10 437 479 42 86 248 38 398 16 331 002

Without  centralization 12 273 065 122 112 687 43 650 9 089 528



 

 

5. CONCLUSION  
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A MULTI-OBJECTIVE MODEL FOR  
UNDESIRABLE FACILITY LOCATION 

Branka Dimitrijevi  a, Branislava Ratkovi  a*, Milica Šelmi  a 

Abstract: This paper presents a bi-objective mixed integer mathematical model for siting landfills. 
The first objective minimizes total cost of facility establishing and entire demand satisfaction while 
the second objective minimizes total number of end users undesirably influenced by landfills. The 
model is tested on small scale illustrative example and all Pareto optimal solutions are obtained. 
The solutions are presented and discussed. 

Keywords: landfill location, bi-objective mixed integer modeling, Pareto optimal solutions.  
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2. PROBLEM DESCRIPTION AND MATHEMATICAL FORMULATION 
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3. NUMERICAL EXAMPLE 
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4. CONCLUDING REMARKS 
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OPTIMIZATION OF FLEET SIZE WITH BALANCED USE OF 
VEHICLES: CASE OF SUGAR BEET TRANSPORTATION 

Milorad Vidovi *a, Dragana Drenovac a  

Abstract: In order to make sugar beet collection and transportation processes efficient and 
economical, it is needed to define optimal fleet size and to define tours which are suitable to be 
realized by the same vehicle. Mentioned task of assigning particular tours to a certain vehicle 
corresponds to the problem of "packing tours to the vehicles", that can be easily recognized as a 
well known one-dimensional bin-packing problem. In case of sugar beet transportation we are not 
only interested in determining schedules providing sugar beet supply with the fewest number of 
vehicles, but also in providing well-balanced vehicle schedules. Therefore, in this paper we analyze 
possibilities for fleet size optimization considering equity and fairness criteria. We propose 
modeling approach and some numerical results obtained from the model application. 

Keywords: Vehicles scheduling, Fleet sizing, Bin packing, Load balancing. 
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2. PROBLEM DESCRIPTION 
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3. MODELING APPROACH AND MATHEMATICAL FORMULATION 
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4. COMPUTATIONAL RESULTS  

M1 M2

M3 M4

|M|



 

 Without balance

Average 3.2 5.5 0.667 0.983
Min/max 2 8 0.287 0.998

 

Balanced (3a+3b)
=min{ti}, =1 =min{ti}, =2 =2, =1 =2, =2

Average 3.8 4.5 0.834 0.966 3.5 4.8 0.817 0.971 3.8 4.4 0.855 0.929 3.5 4.9 0.858 0.938
Min/max 3 6 0.808 0.995 3 6 0.571 0.992 3 6 0.804 0.972 3 6 0.805 0.974

 Balanced (3a)
=min{ti} =2

Average 3.5 5.1 0.834 0.972 3.4 5.3 0.855 0.934 
Min/max 3 7 0.808 0.994 3 8 0.805 0.964 



 

5. CONCLUSION 
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IMPACT OF LOGISTICS MANAGEMENT AND SUPPLY CHAIN 
STRATEGY ON SHAREHOLDER VALUE  

Marko Miljkovi  a, Jelica Petrovi -Vuja i  a  

Abstract: There are many different ways for measuring corporate effectiveness and efficiency. One 
of the most important contemporary approaches to this issue is a stakeholder approach. The most 
important stakeholder group of a corporation includes its shareholders, and they estimate 
corporate efficiency primarily by financial results. Shareholder value can be defined as net present 
value of future free cash flows, which can be calculated as cash flows from operations minus capital 
expenditures minus changes in net working capital. Factors of such defined shareholder value are 
numerous, but the most important ones include revenue growth, operating cost reduction, fixed 
capital efficiency, working capital efficiency and tax minimization. Logistics management and 
supply chain strategy of corporations are among key driving forces of shareholder value and the 
subject of this paper is related to their impact on key factors of shareholder value. 

 
Keywords: shareholder value, logistics management, supply chain strategy, free cash flow.  

1. INTRODUCTION 



 

2. STAKEHOLDER APPROACH FOR MEASURING EFFECTIVENESS AND EFFICIENCY

 
 
 



 

3. FINANCIAL CONCEPT OF SHAREHOLDER VALUE AND ITS KEY DRIVERS
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4. LOGISTICS MANAGEMENT AND SUPPLY CHAIN STRATEGY AS DRIVING FORCE FOR 
SHAREHOLDER VALUE 



 

5. CONCLUSION  
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ENVIRONMENTAL CHALLENGES IN MARITIME TRANSPORT 

Marina Zanne, Bojan Beškovnik, Elen Twrdy 

Abstract: Maritime transport is by definition the most environmentally friendly mode of transport 
per ton of cargo transported, but in recent years, its negative impacts are being emphasized more 
often, although the International Convention for the Prevention of Pollution from Ships (MARPOL) 
convention exists since 1973. 

Negative impacts of maritime transport occur mainly during ship’s sailing, but also those arising 
during operations in ports should not be neglected, mainly due to the proximity of ports to 
residential areas.  

In this paper, the authors provide an overview of the environmental challenges in shipping industry 
that have to be tackled by ship-owners, ship-operators and ports in order to achieve greener 
maritime transport. Also, the examples of best practice resolving specific issues are mentioned and 
the estimates of costs in achieving greener shipping are provided. 

Keywords: Maritime transport, green maritime transport, air pollution, sea pollution 
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2. CURRENT ENVIRONMENTAL FOOTPRINT OF MARITIME TRANSPORT 

2.1 Air pollution from maritime transport 
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2.2 Sea pollution from maritime transport 

 
 
 



 

3. ECONOMIC IMPACT OF SELECTED MEASURES 



 

4. CONCLUSIONS 
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SUSTAINABILITY OF THE CITY LOGISTICS INITIATIVES 

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

Abstract: Problems and complexity of logistics in the urban areas caused the development of 
different initiatives, i.e. concepts of city logistics which should enable mobility and sustainable 
development. However, their sustainability depends on the degree of acceptance and interest of the 
key actors. For this reason, it is important to identify the problems and assess the impacts of 
solutions on all stakeholders. The absence of these analyzes may result in incorrect effects 
assessment and selection of unsustainable solutions. This paper performs the ranking of the 
sustainable infrastructure city logistics initiatives. Evaluation criteria weights are obtained by 
applying the fuzzy Delphi method, and the ranking of initiatives is obtained by applying the fuzzy 
VIKOR method. 

 
Keywords: city logistics, initiatives, sustainability, stakeholders, multi-criteria decision-making. 
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2. RANKING OF THE CITY LOGISTICS INITIATIVES SUSTAINABILITY - PROBLEM STRUCTURE  

                                                           



 

2.1 City logistics initiatives

Logistics centers (I1).

Underground logistics systems (I2).

Standardization of loading units (I3).



 

2.2 Criteria for the evaluation of the city logistics initiatives
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3. CITY LOGISTICS INITIATIVES EVALUATION 
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AIR CARGO TRANSPORT IN SERBIA: ANALYSIS, DRIVERS AND 
TRENDS 

Milica Kali , Danica Babi , Slavica Doži  

 

Abstract: This paper attempts to provide an overview of air cargo transport development in Serbia 
in terms of volume and network flows. The air cargo side of the industry in Serbia has been often 
underestimated, yet just below 1% of the total cargo transport is carried by air. After a long period 
of stagnation, air cargo is recording an upturn in the recent years, with average growth rate over 
25 % in last three years. In order to continue this trend, it is important to understand the air cargo 
transport development and to identify the key drivers and constraints of this industry in Serbia. 
Taking into account that air cargo plays an important role in the transport chain and in the 
globalized economy, this analysis offers valuable information for better management and 
regulatory decisions. 

Keywords: air cargo, network flows, key drivers 
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2.1 Airports

2.2 Airlines
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3. ANALYSIS OF AIR CARGO TRANSPORT IN SERBIA 
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4. AIR CARGO FLOWS 
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SERVICE QUALITY IN RIVER TRANSPORTATION: BELGRADE 
CASE STUDY 

Katarina Vukadinovi , Stanko Kantar, Danijela Pjev evi , Ivana 
Vuki evi  Biševac, Ivana Jovanovi  

 
 
Abstract: In this study the authors analyze users’ perception of the service quality of river 
transportation in Belgrade. The users’ reasoning was polled and modeled by approximate 
reasoning. The developed fuzzy system was tested on the polled users’ answers and a very good 
results match was noticed. In future it could be used by service provider when investing in the river 
transportation characteristics which should influence improvement of the service quality. 
Key words: River transportation in Belgrade, Approximate reasoning, Service quality 
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2. SERVICE QUALITY EVALUATION 
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time, customer care, comfort, security, and environmental impact



 

3. CASE STUDY OF RIVER TRANSPORTATION IN BELGRADE 
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LOGISTICS IN THE RIVER CRUISE PRODUCTS 

Petar Brodari  a* 

Abstract: The topic of this paper concerns the analysis of logistics in river cruise products. There 
are a lot of possibilities to exploit rivers to complete the whole tourist experience and that is the 
reason for writing this paper. This paper analyzes the main characteristics of river cruises, 
importance of river cruising and logistics of main river cruise products – accommodation, dining, 
bars, entertainment, shore excursions, shops, photography, casinos and other segments like 
different celebrations (weddings, renewal of vows…).  

Keywords: river cruising, cruise products, cruising flow, river tourism, logistics in river cruise 
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2. MAIN CHARACTERISTICS OF RIVER CRUISE  

 

 

 

 

 

 

 

 

 



 

3. LOGISTICS IN THE RIVER CRUISE PRODUCTS 

Figure 5 River cruise products 



 

Figure 6 Logistics cycle of buffet 

Figure 7 Logistics team of entertainment products 
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Figure 8 Logistics function in shore excursions 
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EVOLUTION OF UNPLANNED COORDINATION IN A MARKET 
SELECTION GAME - DELIVERY COMPANIES CASE STUDY  

Aleksandar upi  a,*, Mladenka Blagojevi  a 

Abstract: This paper examines the possibility of using evolution of unplanned coordination among 
independent distribution companies (agents) in a market selection game. The proposed model is a 
non-cooperative repeated game with several agents on many markets. Every agent is supposed to 
simultaneously choose a set of markets (cities) for maximizing its own revenue obtained by 
providing delivery service at the selected markets. It is assumed that the total volume of logistic 
units (pallets) is determined by the total number of agents on that market, their prices and service 
levels. The point of the market selection is to choose a set of markets for each agent that is optimal 
taking into account the specificities of each agent. In addition, it is proposed to expand model by 
evolutionary computation and fuzzy logic. 

Keywords: game theory, logistic units, coordination. 
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1.1 Literature review  

                                                           



 

2. UNPLANNED COORDINATION IN A MARKET SELECTION GAME 
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3. EXTENSION OF THE MODEL BY EVOLUTIONARY COMPUTATION AND FUZZY LOGIC 
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INLAND FREIGHT TRANSPORT IN SERBIA: 
TRENDS AND CHALLENGES 

Olivera Medara,*, Mirjana Bugarinovi a 

Abstract: Road freight transport is a dominant mode of transport in Serbia, and during the period 
2005-2015 its share increases. Rail transport is constantly falling while inland waterway transport 
is oscillating around same value. The records for pipeline transport have the biggest decrease. 
Empirical evidence, using the Logistics Performance Index (LPI), confirms that some of the 
indicators can be used as input for improvement of inland freight transport performances. The 
paper provides an analysis of inland freight transport market and its comparative sighting with 
rank of LPI. This paper will provide useful knowledge to policy makers and other interested in 
where are the possible challenges. 

Keywords: transport market, freight flows, Logistics Performance Index 
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2. ANALYSIS OF INLAND FREIGHT TRANSPORT MARKET IN SERBIA 

Source: Based on SORS Statistical Database, SORS Bulletins and SORS Statistical Releases SV31 

 
Source: Based on SORS Bulletins and SORS Statistical Releases SV31 



 

Source: Based on SORS Bulletins and SORS Statistical Releases SV31 

Source: Based on SORS Bulletins 



 

Source: Based on SORS Bulletins and SORS Statistical Releases SV31 

3. LOGISTICS PERFORMANCE INDEX 



 

Source: Based on WB LPI Global Rankings 
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ROAD TRANSPORT OF DANGEROUS GOODS AND 
IMPLEMENTATION OF THE ADR AGREEMENT IN GREECE  

V.Manousaridou a, F.Karazois a, D. Folinas a, D.Aidonis a, 
D.Triantafylloua, S. Drogalas a 

Abstract: In the present study focus is placed on road transportation of dangerous goods and on 
the respective implementation of the existed institutional framework, for the particular case of 
Greece. The aim of the study is 1) to conduct a thorough literature review of the terms dangerous 
goods, road transportation, legislative framework and ADR Agreement; 2) to properly reflect the 
conditions of DG transportation in Greece; 3) to assess whether the implementation of ADR 
Agreement by carriers is satisfactory and 4) to test the sufficiency of the control process by the 
responsible control authorities. The study was conducted into two levels, namely in a secondary and 
a primary survey.  

Keywords: Road Transportation, Dangerous Goods, Fuel, ADR Agreement.  
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COMPLEX RELATIONSHIPS IN LOGISTICS MULTIADS: AN 
AUTOMOTIVE INDUSTRY INSIGHT 

Danijela Don i  a, ur ica Stojanovi  b,*, Marko Veli kovi  b, 

Abstract: The paper objective is investigation of complex relationships in supply chains and supply 
networks with a focus on logistics multiads. Supply chain characteristics and requirements strongly 
depend on industry segment. In ever changing automotive industry, complex supply chains are 
developing into multi-tiered international supply networks. Most papers in supply chain 
management focus on primary partners in supply chain, investigating its basic unit – logistics dyad 
(buyer-supplier relationship). In this paper, relationships with logistics service providers are 
included into analysis, aiming to get better insight into relationships following the theoretical 
concept of logistics triads in real environment. Within supply network, a logistics multiad is 
identified, briefly analyzed through dyadic relationships, and then aggregated into triads from 
different perspectives.  

   
Keywords: Logistics outsourcing, logistics triad, logistics multiad, relationships, automotive 
industry  
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2. LOGISTICS TRIAD AS A BASE UNIT IN LOGISTICS RELATIONSHIP RESEARCH  



 

3. LOGISTICS MULTIAD IN COMPLEX SUPPLY NETWORKS – AN EXAMPLE FROM THE 
AUTOMOTIVE INDUSTRY 

3.1 Research methodology 

3.2. Results and discussion 
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ASSESSMENT OF THE POSSIBILITIES OF TRANSFORMING RAIL 
FREIGHT UNDERTAKINGS AS A LOGISTIC OPERATOR 

Azra Ferizovi  a,*, Amel Kosovac a, Smajo Salketi  a 

Abstract:  Rail system in its nature represents a huge logistics potential. Due to increasing demand 
for international freight transport and logistics services, the biggest rail freight operators have 
recognized the needs of offering comprehensive logistics solutions in order to be  positioned in the 
freight transport and logistics market as the leading logistics service providers globally.  In the line 
with the European best practices, it is needed focus on the in-depth restructuring of the Western 
Balkan rail system.  Development of modern dynamic rail freight system in the line with logistics 
concept by introducing new change management concepts, consistent implementation of defined 
measures for improvement of efficiency and enhanced services are crucial for the future sustainable 
development of the Western Balkan rail system. The aim of this paper is to assess the trends of 
logistic principles implementation in rail freight sector as the opportunity to create more 
competitive rails in the region.  
 
Keywords: rail, freight, logistics, restructuring 

1. INTRODUCTION 

2. RAIL LOGISTICS DEVELOPMENTS 

2.1. Logistic performance indicators 

 
                                                           



 

   
  

 

2.2. Analysis of the rail logistics market 
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3.  ASSESMENT OF THE WESTERN BALKAN RAIL FREIGHT SECTOR 
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REVERSE AUCTION ON SPOT TRANSPORT MARKET – 
INTERCLEAN CASE AND POSSIBLE IMPLEMENTATION FOR 

OTHER COMPANIES 

Vladimir Despotovi  a*, Perica Aleksov b  

Abstract: In order to achieve business requests such as shorten the time of booking the transport of 
goods at a fair price with best delivery dates specific methodologies need to be applied. This paper 
presents an application of the reverse auction methodology in booking international transport of 
goods. It is the real interCLEAN Serbia case described from an idea, proof of concept and test of 
possible implementation for other companies. This may be used as an example in other businesses 
and companies in order to improve transport procurement. 

Keywords: reverse auction, spot transport market, e-auction  

1. INTRODUCTION  

 
 

1.1 Reverse auction 

 [2] E-auction is online, real-time auction 

                                                           



 

between a buying organization and two or more invited suppliers, where suppliers can submit 
multiple bids during the time period of the auction, and where some degree of visibility exists among 
suppliers regarding the actions of their competitors. [3]  

1.2 Contract/spot market

 

  

2. HOW IT ALL STARTED? 



 

                                       

 

 



 

 
 

3. CHALLANGES  

               

3.1 Possible solutions for some of the challenges:
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Part III LOGISTICS TERMINALS 

 



 

 

MULTI-CRITERIA EVALUATION OF THE INTERMODAL 
TERMINAL TECHNOLOGIES 

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

Abstract: Intermodal transport allows energy, costs and time savings, improves the quality of 
services and supports sustainable development. Major subsystem of the intermodal transport is 
intermodal terminal representing the place of change of the transport mode and storage of the 
intermodal transport units. Efficiency of the intermodal terminal greatly depends on the 
subsystems technologies. Accordingly, the subject of this paper is the evaluation and selection of the 
appropriate technologies for the realization of the transport units' transshipment and handling 
operations in the intermodal terminal. As the decision-making process is affected by different 
economic, technical, technological and other criteria, fuzzy DEMATEL (for obtaining criteria 
weights) and fuzzy VIKOR (for alternatives ranking) methods are used. The applicability of the 
proposed methodology is tested by solving a real-life example. 

 
Keywords: intermodal transport, terminal, technology, multi-criteria decision-making. 
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2. COMBINED FUZZY DEMATEL - FUZZY VIKOR MODEL 
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THE ROLE OF GIS IN PORT HINTERLAND MODELLING BASED 
ON PORT CHOICE 

Klemen Prah a,*, Tomaž Kramberger a, Bojan Rupnik a 

 

Abstract: Geographic information systems (GIS) play more and more important role in port 
hinterland modelling. They appear in illustrating and assessing of port hinterlands, and 
consequently in assisting of port planning and development. Three basic GIS constituent parts of 
such model are transportation network system, consisting of nodes and weighted links, different 
kinds of additional spatial data and visualization. In our research we present one option to model 
port hinterlands, although the conventional representation of port’s hinterland has drastically 
changed in recent years. We introduce a model, which is based on the results of port choice 
modelling, where shippers’ port choice is a trade-off between various objective and subjective 
factors. We upgrade the model by sophisticated visualization where three-dimensional GIS tools 
are effectively utilized. 

Key words: GIS, 3D GIS, port hinterland modelling, port choice, visualization.     
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2. PROBLEM DEFINITION 

3. METHODOLOGY 

 
 
 
 
 
 
 



 

3.1 Optimal port selection using LP 

 

 

 

 

 



 

 

3.2 Ports' hinterland area calculation and visualization 

4. DATA AND CALCULATIONS 

4.1 Data sets 
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GRAVITATIONAL ZONES OF THE PORT OF RIJEKA  

Martina Furdi  a, Nikolina Brnjac a,  Jasmina Pašagi  Škrinjar a*, Borna 
Abramovi  a  

Abstract: Port of Rijeka is classified as the only TEN-T basic Croatian sea port. Apart from the 
maritime traffic, it has an excellent connection to road traffic, it is located near the airport, the oil 
pipeline system connects the Port of Rijeka with several states inside and outside the European 
Union, and rail traffic is growing despite the poor infrastructure. In this paper, gravitational zones 
of the Port of Rijeka will be defined along with their spatial and economic characteristics. The 
location and traffic connections of the Port of Rijeka will be more detailed and described, 
whereupon the gravitational zones of aforementioned terminal will be described. The most 
important elements of the analysis of the relevant resources and the economic development of the 
potential micro-location and the gravitational zone of the Port of Rijeka will be given. The purpose 
of this paper is to describe the location and geotraffic position of the port of Rijeka and to show the 
criteria that define the gravitational zones of Rijeka. 
 
Keywords: Gravitational Zones, Port of Rijeka, Multi-modality. 
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2. THE LOCATION OF THE PORT AND ITS GEOTRAFFIC POSITION 
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3. GRAVITATIONAL ZONES OF THE PORT OF RIJEKA 
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3.3 Environmental Impact 

3.4 The Surface Size Intended for the Port of Rijeka 
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PERFORMANCE ANALYSIS OF TRANSSHIPMENT PROCESSES  
IN CROSS DOCK TERMINALS 

Bratislav Lazi a,*, Gordana Radivojevi b, Gorana Šormaza  

Abstract: A cross dock terminal is a distribution center that receives, sorts and dispatches goods, 
usually paletised, without storing, or with minimum storage time, in accordance with the needs of 
various participants in a supply chain. The organization of internal transport during 
transshipment from inbound to outbound vehicles is a very complex problem. This paper gives a 
simulation model of transport-transshipment process that enables comparison of different 
strategies of transshipment and dispatching rules.  

 
Keywords: Cross Dock, Dispatching rules, Simulation Model, Performance Indicators, TOPSIS.  
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CONSIDERATION OF THE PORT OF BR KO CONTAINER 
TERMINAL IN THE CONTEXT LOGISTICS SERVICE 

IMPROVEMENT 

Nedžad Brankovi  a, Smajo Salketi  a,*, Azra Ferizovi a 

Abstract:  Port of Br ko for years occupies an important place in the overall transport-logistic 
system of Bosnia and Herzegovina and the wider region. The economy of Br ko District generates 
significant demand for all forms of transport, are evident and significant cargo flows that transit 
the region. Railway line Tuzla-Br ko-Vinkovci connects Tuzla region and Br ko District with 
railway Corridor X linking the a railway line Tuzla - Doboj is connection to Corridor Vc. The road 
network of the Br ko District and the region is well developed and connects Bosnia and 
Herzegovina with neighbouring countries Serbia and Croata. The Sava River connects Bosnia and 
Herzegovina with the world inland waterways. The aim of this paper is to underline importance 
sport construction of a container terminal in the Port of Br ko as a part of well-designed policy of 
development of transport logistics system in Bosnia and Herzegovina.  

Keywords: port, logistics, container, terminal 
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2. KEY CONTAINER TERMINAL PROJECT ASPECTS ASSESSMENT 

2.1. Development aspect 

2.2. The economic aspect 

2.3. The spatial and location aspect 



 

2.4. Traffic connections 

3. MARKET ANALYSIS 

 

3.1. The main economic resources 



 

3.2. The transport facilities and transport volumes 



 

4. ANALYSING THE SPATIAL AND TECHNICAL TRANSPORT VOLUME POSSIBILITIES OF 
CONTAINER TERMINAL IN THE PORT OF BR KO  
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PERFORMANCE MEASURES IN 
LOGISTICS 

 



 

 

MULTI-CRITERIA DECISION MAKING APPLICATIONS TO 
INTEGRATE SUSTAINABILITY INITIATIVE INTO THE THIRD 

PARTY LOGISTICS PROVIDER SELECTION PROCESS: A 
LITERATURE REVIEW 

Patricija Bajec a, Danijela Tuljak-Suban a ,* 

Abstract: The purpose of this article is to answer following research questions: (1) Are criteria 
related to environmental sustainability involved in the process of selecting a third party logistics 
service provider (3PLP)?, Which of these criteria are most commonly used?, Are they well-defined?, 
(2) What type of multi-criteria decision making methods (MCDM) method best suits the selection of 
a 3PLP? Which individual MCDM methods are most commonly used and why? What are their 
strengths and weaknesses? Is any difference evident in the methods used in the case of sustainable 
3PLP selection? A literature review was undertaken to first review most useful selection criteria 
and MCDM methods for selecting a 3PLP. Secondly, the focus was on analyzing the usefulness of 
MCDM methods for the logistics industry as well as selection criteria and their classification with a 
focus on environmental selection criteria and thirdly, to critically evaluate the results. A literature 
review revealed that fuzzy AHP and fuzzy TOPSIS integrated approaches were most frequently 
applied. Costs were found to be the most frequently used criteria, followed by information 
technology (IT), accurate delivery time and accurate quality and quantity. Environmental criteria 
were less frequently used criteria.  

 
Keywords: selection of third party logistics service provider, 3PLP, multi-criteria decision making 
techniques, MCDM, selection criteria, sustainability, a literature review 
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2. MCDM TECHNIQUES AND SELECTION CRITERIA IN GENERAL 



 

3. RESEARCH METHODOLOGY 

4. REPORTING THE RESULTS 

4.1 Analysis of MCDM techniques for selecting 3PLP

 

 



 

4.2 Analysis of criteria for selecting 3PLP, with an emphasis on environmental criteria  

5. CRITICAL ANALYSIS 

5.1  Evaluation of environmental selection criteria 

5.2  Appropriateness of the most commonly used MCDM methods for the logistics 
industry 
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LOGISTICS PERFORMANCE AND TRANSPORT 
INFRASTRUCTURE 

Svetlana Nikoli i a, Marinko Maslari a, Jan Strohmandlb, Dejan 
Mir eti a 

Abstract: Logistics plays a vital role in the economy of a country, not only by enabling the 
operations in diverse industrial sectors, but also through the profit actualized. For the 
implementation of logistics processes, logistics systems utilize a variety of strategies, resources and 
a wide range of services within and beyond the individual companies, while their performance is 
measured by different logistics indicators. For the evaluation of logistics at the national level, the 
World Bank has established a logistics performance index (LPI), targeting six key areas. One of the 
key areas for the evaluation of logistics at the national level is the transport infrastructure. The 
objective of this paper is the analysis of quantitative and qualitative indicators of transport 
infrastructure in order to identify differences between the Republic of Serbia and some better 
positioned country in the LPI list.  

Keywords: logistics, transport infrastructure,  logistics performance index. 
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FAILURE MANAGEMENT IN DISTRIBUTION LOGISTICS 
APPLYING FMEA APPROACH 

Milan Andreji  a, , Milorad Kilibarda a 

Abstract: The negative effects of failures in logistics are recognized in literature and practice. In 
the last decade, more attention is paid to failure management in logistics systems. Failures in 
logistics processes have significant negative impact. As a results of failures logistics companies have 
additional costs, time losses, unsatisfied customers, marketing problems, etc. In this paper  Failure 
mode and effects analysis (FMEA) approach is used for failure recovery in distribution logistics. For 
each of 36 identified processes severity, occurrence and detection are identified and risk priority 
number is calculated. In the observed example the most critical processes are transportation, goods 
control (quantity, quality, expiration date, damage) and goods extraction and putting on pallets. 
Corrective and preventive measures for failure reducing are also proposed in paper. 

Keywords: distribution logistics, failures, FMEA 
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2. FAILURE MODE AND EFFECTS ANALYSIS (FMEA) APPROACH 
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Rating Effect  Severity of effect 



 

Rating Probability of occurrence Failure probability 

 

Rating Detection Likelihood of detection by design control 

3. APPLICATION OF FMEA IN DISTRIBUTION SYSTEMS 
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EFFICIENCY OF LOGISTICS PROCESSES IN CUSTOMS 
PROCEDURES  

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

Abstract: Nowadays, international trade growth is very high. Customs are very important links in 
international supply chains. Due to losses in time, the changes in customs operations are necessary 
for easier crossing the border. Efficient customs operations are prerequisite for faster supply 
chains. In this paper efficiency of logistics processes in customs procedures is analyzed. PCA-DEA 
approach with one input (labor) and eight outputs (number of realized customs procedures) are 
used in this paper. Proposed approach increases discriminatory power and shows its great 
applicability. Customs houses in Serbia should increase efficiency increasing the number of realized 
services and optimizing number of customs officers.   

Keywords: Logistics processes, Efficiency, Customs procedures, PCA-DEA 
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2. APPROACHES FOR CUSTOMS EFFICIENCY MEASUREMENT 

 

 

3. SERBIAN CUSTOMS SYSTEM 

Division for customs affairs

 

 

 

 



 

 

division for tariff operations



 

division for human resources and general 
affairs

Division for financial, 
investment and legal affairs

division for control of customs regulations enforcement

Division for information technologies

4. NUMERICAL EXAMPLE 



 

Customs 
house 

Labor 
(No) 

Customs procedures (number of declarations)

C1 C2 C3 C4 C5 C6 C7 C9 

Belgrade 

Kladovo 

Dimitr. 

Kraljevo 

Niš 

Kragujevac 

Novi Sad 

Sombor 

Vršac 

Zrenjanin 

Subotica 

Šabac 

Kruševac 

Užice 

aDMU
 

a
PCPCVU

YU
PCPC ,

max

1a
PCPC XV

0PCPCPCPC YUXV
0x

t
PCLV

0y
t
PCLU

freeUV PCPC ,,



 

Customs house Standard CCR DEA PCA DEA model 
Belgrade 
Kladovo 
Dimitr. 

Kraljevo 
Niš 

Kragujevac 
Novi Sad 
Sombor 

Vršac 
Zrenjanin 
Subotica 

Šabac 
Kruševac 

Užice 
Average 0,66 

Number of efficient 4 1 
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EXPLORING LOGISTICS PERFORMANCE INDEX USING 
I-DISTANCE STATISTICAL APPROACH  

Marijana Petrovi  a, , Veljko Jeremi  b, Nataša Bojkovi  a 

Abstract: The paper analysis the structure of the World Bank’s Logistics Performance Index -LPI.  . 
Weighting procedure applied to construct LPI is explored using a statistical I-distance technique. 
Based on LPI data, the importance of each variable is obtained and ranking of countries is 
performed. The results revealed that index based on I-distance better encapsulates six LPI 
indicators. Some discrepancies between LPI and I-distance based ranking, appear to be more 
significant among lower ranking countries. 

Keywords: logistics performance evaluation, statistical analysis, country rankings.    
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2.2. Constructing international LPI - Normalisation, weighting and aggregation 
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2.3. Some methodological issues of LPI and the scope of the study 
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4. EXPLORING INTERNATIONAL LPI WITH CIDI 
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IMPORTANT CHARACTERISTICS OF CARRIER LIABILITY 
INSURANCE 

Katarina Babi  a 

Abstract: There are many needs for the insurance in the field of transport and logistics, with 
special emphasis on the carrier liability insurance. In this paper it has been indicated what exactly 
the insurance coverage according to the CMR Convention means, and what exclusions are there. 
The sub-limit of coverage has been defined, along with the method of determining the amount of 
damages. Some experiences and differences present on the market have been described, as well as 
some examples of case law related to the loss of the right to limitation of carrier’s liability. 

 
Key words: insurance, CMR, carrier liability, coverage, sub-limit of coverage 
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1. NEEDS FOR INSURANCE IN TRANSPORT AND LOGISTICS 



 

 
 
 
 

 
 

 
 
 

2. CARRIER LIABILITY INSURANCE - COVERAGE IN ACCORDANCE WITH THE CMR 
CONVENTION 
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traffic accident fire theft

 

 

 

 

 
 

unless otherwise agreed

cannot be additionally agreed

4. THE SUB-LIMIT OF COVERAGE AND DETERMINATION OF DAMAGE COMPENSATION 

sub-limit of coverage

per 
vehicle



 

Compensation  15.000,00 EUR 10.000,00 EUR 50.000,00 EUR 

for all vehicles

5. EXPERIENCES AND DIFFERENCES PRESENT ON THE MARKET 
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ELECTRIC VEHICLES AS AN ELECTRICITY STORAGE IN 
ELECTRICITY SUPPLY CHAIN  

Vlado Popovi  a,*, Dejan Dragan b, Borut Jereb b 

Abstract: Electricity supply and demand must match all the time. It is not easy to achieve, because 
of a highly variable nature of electricity demand and a lack of electricity storing capacities. By 
introducing electricity from renewable energy sources, a variability occurs on the supply side as 
well.  As electricity demand keeps rising and renewable energy sources become more and more in 
use, achieving an electricity supply-demand balance becomes more difficult. As one of the results, 
new resources are needed for dealing with that raised variability on both sides. In this paper, we 
consider the idea of using batteries of electric vehicles (EVs) as a resource for balancing electricity 
supply and demand. The idea implies charging and discharging of EVs batteries for keeping 
electricity supply and demand balanced. We observe batteries of EVs engaged in that process, as an 
electricity storage in electricity supply chain (ESC). In light of this, we explain the proposed idea, 
concepts of its realization and its feasibility. 

Keywords: electric vehicles, storage, supply chain, V2G  
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3. CONCEPTS OF THE USE OF EVs AS AN ELECTRICITY STORAGE IN ESC 
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POSSIBILITY OF CASE UNITS ORDER PICKING AUTOMATION - 
PRESENT TRENDS  

Dragan ur evi  a*, Mom ilo Miljuš a 

Abstract: Trend of requirements continual increase related to the level of warehouse 
performances, as well as achieved technology level, have led to use increase of automated solutions 
in this field of logistic systems. At this moment, in the warehouses, great set of different automated 
technologies/solutions has been implemented, from automation of certain operations/processes to 
complete automated processes. Order picking, as specially complex, demanding and significant 
warehouse process, presents particularly and interesting field related to automation due to direct 
influence on warehouse performances, and therefore supply chain performances. Therefore, this 
paper aims to give preview of present trends in this field, where the primary is limited to case-units 
picking automation. Also, the paper considers possibilities of appliance of particular automated 
solutions through analyzes of relevant parameters / input values necessary for decision-making/ 
choice of particular case-picking technological solutions.  

 
Keywords: warehouse, order-picking, case-units, automation  
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Having that in mind, the paper has several chapters

 

2. BRIEF DEFINITION AND CLASSIFICATION OF THE ORDER - PICKING TECHNOLOGIES 

[ ]

2.1 Classification of order picking technologies according to the OP load unit type 

pallet OP unit
 Case OP unit 

Piece OP unit 

2.2. Classification of CP technologies according to the automation level  



 

 Automated guided vehicle (AGV)/mobile robot-based case picking systems (CPSs)

 horizontal and vertical conveyor based CPSs  

 horizontal conveyor 
based solutions 

vertical conveyor based solutions design of vertical SKU 
“pick/dispensing towers,”  

[ ]

 Gantry robot-based solutions CPSs–  

[ ]



 

 Automated storage and retrieval system (AS/RS)-based CPSs 

Layer picking  



 

3. APPLICABLE PARAMETERS FOR ALTERNATIVE AUTOMATED CP CONCEPTIONS 
COMPARISON 

Productivity: 
Costs: 

Cycle time: 
Accuracy: 

Flexibility: 
Maintenance 

 

4 RECOMMENDATIONS FOR DEVELOPMENT AND MAKING DECISION ON SELECTION OF 
SOLUTION OF AUTOMATED CPSs 

[ ]
[ ] -

 

ORDER PICKING
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INTERNET OF THINGS IN LOGISTICS 

Gordana Radivojevi a,*, Nenad Bjeli a, Dražen Popovi a  

Abstract: Internet of Things is based on the most contemporary information and communication 
technologies that enable marking, identification, communication and intelligent management of 
things. In this concept, things become smart objects that have the possibility of identification, 
communication and interaction. The paper gives a description of IoT, a proposal for the 
architecture and shows the possibilities and significance of applying the IoT concept in the field of 
logistics. 

 
Keywords: Internet of Things, Logistics, Identification, Communication.  
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3. INTERNET OF THINGS ARCHITECTURE AND TECHNOLOGIES  
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Middleware layer
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ICT IN LOGISTICS: POSSIBILITIES AND THE AREAS OF 
APPLICATION  

Igor Jovanovi  a, Aleksandra olovi  a 

Abstract: High market requirements in the realization of trade flows impose a need for more 
efficient and more effective management of all links of supply chains. The overall connection of 
logistics subsystems and the exchange of timely and correct information is one of the basic pre-
requisite conditions for the development of logistics processes. Thereby, the development of 
information-communication technologies – ICT, gains a significant notation when it comes to the 
managing of logistics subsystems. Therefore, in this paper, there will be word about ICT as the key 
aspect of operational cost decrease and increase in overall production and delivery of goods. Some 
of the technologies which will be mentioned here include Logistic Information System - LIS, 
electronic data interchange – EDI, radio frequency identification – RFID, Internet of things, Big 
Data etc. We will present how these technologies work, how they affect the overall supply chains 
and what their main benefits are. 

Keywords: ICT, LIS, RFID, Internet of things, Big data.  
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2.1 The application of LIS in warehousing 
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CONTRACTS FOR SUPPLY CHAIN COORDINATION WITH 
PRICE-DEPENDENT STOCHASTIC DEMAND 

Petr Fiala* 

Abstract: Supply chain is a decentralized system where material, financial, information and 
decision flows connect members.  When one or more members of the supply chain try to optimize 
their own profits, the total system may be inefficient. Supply chain contracts are used to provide 
some incentives to adjust the relationship of supply chain partners to coordinate the supply chain, 
i.e., the total profit of the decentralized supply chain is equal to that achieved under a centralized 
system. Double marginalization is a well-known cause of supply chain inefficiency and the problem 
occurs whenever the supply chain’s profits are divided among more members and at least one of 
the members influences price-dependent demand. When the demand is stochastic than the 
newsvendor model can be applied. In a standard newsvendor problem the price is assumed to be 
fixed. The aim of this paper is to analyze contracts for the combined problem of supply chain 
coordination with price-dependent stochastic demand. 
 

Keywords: supply chain, coordination, contracts, price-dependent stochastic demand 
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EXAMINING PERFORMANCES OF RECYCLING PLASTIC 
NETWORK  

Branislava Ratkovi  a,*, Milorad Vidovi a 

Abstract: This paper examines performances of the logistics recycling system. We tested model 
that 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 with different input 
parameters. 

Keywords: logistics network, performance, recycling  
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3. NUMERICAL EXAMPLE 

f(d) 



 

Input parameters  Small

Fk(€/day) 
Fj(€/day) 
Costs per stop (€/per stop) 
revenue(€/kg) 
Qk(kg) 
Qr(kg) 
l(m) 
u(m) 
Time horizon 
No. of city blocks 
No. of potential location for transfer points 
Number of residents in each city block  
Generated quantity of recyclables in (Qib)

Number of potential CPs
Distances between city blocks (m) 
Distances between transfer points and city 
blocks (m)  
Distances inside city blocks (m)  
Distances between end users and potential 
locations for CPs  
Cost per km traveled (€/km ) 
Number of end users in each city block  
(Randomly generated in the shown range ) 

  No. of 
city 
blocks 

Linear f(d) Step f(d) 

Qv 300 600 300 600 
  

Qk 20 50 20 50 20 50 20 50 
profit 

collected 
recyclables (%) 

Opened 
collection 
points (%) 

f(d)



 

f(d),
f(d).  

f(d)
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USED TIRE MANAGEMENT: AN OVERVIEW, PART I 

Svetlana Dabi  Ostoji *, Vladimir Simi , Mom ilo Miljuš 

Abstract: Worldwide, approximately 19.3 million tonnes of used tires are generated every year. 
Used tires represent a category of waste whose processing is especially difficult because of their 
complex structure and varied composition. Improper management of used tires endangers 
environment and social life. Therefore, the used tires management is a matter of a country’s 
attitude towards supporting the environment preservation and it is emerged as a novel area of 
scientific research. This paper is the first part of the review paper, which investigates the used tires 
management research area. However, in this particular paper, due to enacted limit in paper’s 
length, only previous review papers, legislation-oriented research and application alternatives are 
addressed and systematically analyzed. The purpose of this review paper is to provide an extensive 
content analysis overview of exclusively peer-reviewed international journal papers published in 
the period 2006-2017.  

Keywords: review, content analysis, used tires, legislation, application alternatives.  
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3. RESULTS 

3.1 Legislation-oriented research



 

3.2 Application alternatives
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USED TIRE MANAGEMENT: AN OVERVIEW, PART II 

Vladimir Simi , Svetlana Dabi  Ostoji *  

Abstract: This paper is the second and the final part of the review paper, which investigates the 
used tires management research area. The available system analysis models for the used tires 
management as well as existing treatment options are reviewed in detail. The distribution list of 
journal papers published in the period 2006-2017. in peer-reviewed international journals is 
created to identify primary and secondary publication outlets. Finally, on the basis of the 
performed review, several important recommendations for the future research are highlighted and 
briefly discussed. 

 
Keywords: review, content analysis, used tires, modeling approach, treatment options.  
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2.1 Modeling approach
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4. CONCLUSION  

 more profitable and ecologically efficient treatment options

 

incorporate uncertainty analysis methods into modeling frameworks

 
risk measures should be applied
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ECO-DRIVING – POTENTIALS AND OPPORTUNITIES WITHIN 
GREEN LOGISTICS 

Vladimir Mom ilovi a,*, Branka Dimitrijevi a, Marko Stoki a 

Abstract: In the era of logistics companies’ expansion and their endeavor to maximize profit, on 
one hand, and environmental protection efforts, on the other, there is also a growing need to solve 
simultaneously different problems by taking actions in both directions and achieving a best 
compromise solution. Nowadays, a discipline seeking for such a solution has got its name - „Green 
Logistics“. In this paper, the authors deal with an approach to decrease the negative environmental 
impact of road vehicles and drivers, whose share in harmful gas emissions is prevailing. Eco-driving 
initiative is one of the programs that has evolved in the literature and practice as an efficient tool 
to attain green logistics objectives. The research focuses on potential eco-driving benefits and good 
practices of logistics companies that already implemented it. Through a survey realized in logistics 
companies, an analysis of managers’ attitudes and preferences regarding eco-driving potentials 
based on previous experience and/or information is realized. Likewise, this survey will highlight the 
current condition in this field on our market and provide guidelines for potential future actions. 

Keywords: logistics managers, survey, driving skills, road vehicles, environmental footprint  
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ECO-DRIVING CONCEPT AND TRAINING 

“accelerating moderately, anticipating traffic flow and signals, thereby avoiding 
sudden starts and stops; maintaining an even driving pace (using cruise control on the highway 
where appropriate), driving at or safely below the speed limit; and eliminating excessive idling.”

while driving

before driving



 

ECO-DRIVING TRAINING POTENTIALS AND EXPERIENCES 



 

ANALYSIS OF PRESENT ECO-DRIVING PRACTICES IN SERBIA 



 

C1 C2 C3 C4 C5 C6 C7 

fuel efficient driving safer driving
driving skill upgrade

slower driving and potential delivery delays additional 
driver burden

a way to safeguard the environment unnecessary company expenditure

CONCLUSIONS AND RECOMMENDATIONS 
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INTERMODAL TRANSPORT IN THE STRATEGIES FOR THE 
DANUBE REGION 

Bojana Savi  a, Danijela Milenkovi  a,  

Abstract: Intermodal transport (IT) plays a very important role in the EU transport policy. In order 
to achieve IT's more efficient and effective implementation, international and national 
development strategies are defined. The principles and objectives of the national strategies should 
be in accordance with international strategic documents, and at the same time adapted to the 
specific conditions. Logistics and IT play a significant role in achieving sustainability and high 
quality transport services in Europe. However, treatment of these areas vary significantly across 
countries, and in some strategies IT does not merit any attention. The aim of this paper is the 
analysis of IT in the strategic documents of the Danube region countries by placing emphasis on the 
mutual disagreements , advantages and disadvantages. 

 
Keywords: intermodal transport, logistics, strategic documents, Danube region 
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2. INTERMODAL TRANSPORT IN INTERNATIONAL STRATEGIC DOCUMENTS 



 

3. INTERMODAL TRANSPORT IN TRANSNATIONAL STRATEGIC DOCUMENTS 
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LOGISTICS OF DAIRY PRODUCTS: THE CASE OF DELHAIZE 
SERBIA 

Jelena Risti  a, Vukašin Paji  a, Sanja Staniši  a,*  

Abstract: Planning, management, realization and control of logistics chains of perishable goods, in 
which milk and milk products are included, represent exceptionally complex tasks. Characteristics 
of these goods set specific demands for every grummet of the chain, but efficient realization 
requires certain knowledge, skills, technology and continuous conditions control, primarily of 
temperature. In order to understand complexity of dairy logistics chains better, in this paper all 
processes and activities which occur during the supply of the stores of Delhaize Serbia are analyzed. 

 
Keywords: Dairy products, Logistics, Cold Chain, Distribution center, Retail. 
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APPLICATION OF QUEUING THEORY AND SIMULATION IN 
DIMENSIONING SUBSYSTEMS OF A LOGISTIC CENTER  

Mile Veljovi  a,  

a

Abstract: Insufficiently dimensioned technological elements of a certain subsystem in a logistic 
center can make impossible not only normal functioning of the subsystem, but also of the whole 
logistic system in which the subsystem exists. On the other hand, over dimensioning of technological 
elements can lead to unnecessary expenses. The subject of this paper is an application of queuing 
theory and discrete event simulation in dimensioning subsystems of logistic center, which is one of 
the key parts in the process of designing of logistic center. 

 
Keywords: logistic center, technological element, dimensioning, queuing theory, simulation 
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2. QUEUING THEORY IN LOGISTIC SYSTEMS 
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3. OPTIMIZATION OF THE NUMBER OF TECHNOLOGICAL ELEMENTS NEEDED 
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1 Loading dock and forklift are considered to be the only server because the time spent on the loading dock is 
determined only by the load/unload time. If some other operations were included, like, for example, the 
preparation of the truck for loading/unloading, that would be different. 



 

M( ) M( ) n(l)

l ,
M( =11) M( =3) n(2)

M( =11) G( =3) n(2)

G( =7,3) TRIA(3,5,7) n

n n

n

m Wq n M G n(2) M M n(2)

             M G n(2)             M M n(2)

n m Wq (h) m Wq (h)



 

n M( =11) G( =3) n(2)  M( =11) M( =3) n(2)

4. CONCLUSION  

 

ACKNOWLEDGMENT 

REFERENCES 

 

 

 

 

 



 

 

IMPLEMENTATION OF ECO-VEHICLES IN CITY LOGISTICS 

Ana Kostadinovi  a, Zorana Savati  a, *  

Abstract: Air quality in urban areas is key for the health and well-being of citizens, and urban 
freight transport is one of the main participants in the emission of harmful greenhouse gases and 
noise. Furthermore, urban freight transport is dominant in creation of congestion on city roads. 
Although much has already been done in the last decades for the improvement of air quality and 
environmental protection, in realization of commodity flows changes are very slow. Regarding 
sustainability, logistics processes, above all urban freight transport, are far from optimal. Urban 
freight transport growth, negative impact on the environment, inefficient use of land and the 
delivery costs growth are all affecting the research and definition of different initiatives of city 
logistics. This paper describes the initiatives of implementation of eco-friendly vehicles in urban 
delivery of goods, such as cargo bikes, e-scooters, cargohopper and drones. 

 
Keywords: city logistics, eco-vehicles, environmental impact. 
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ENVIRONMENT AND LOGISTICS: IMPACTS AND TRENDS 

Katarina Radojevi  a, Sonja Radi  a,* 

Abstract: Globalization, urbanization, shorter lifespan of the users, increased ecological 
awareness, development of new technologies, infrastructural development and other factors which 
increase complexity of logistics activities and which increase the importance of logistics. Changes in 
the environment are becoming more intense and are increasing the meaning of pleasing the end 
user, safety and security in logistics processes, decreasing expenses and adding new technologies. 
The review of political, law, economical, technological, socio-cultural and ecological impacts on 
logistics and the changes in the environment is given in this paper. Some of the most significant 
trends which are the consequence of environmental and market changes are shown. 

 
Keywords: logistics, environment, influences, trends  

1. INTRODUCTION  

 

2. IMPACTS 

2.1 Political 

Deregulation of transport on the level of EU (European Union). 

                                                           



 

 

Privatization of the railway.

The environment. 

Infrastructural development.

Trade restrictions.

2.2 Law 



 

2.3 Economical 

2.4 Technological 

New vehicle technologies. 

3D printers. 

2.5 Socio-cultural 



 

2.6 Ecological 

3. TRENDS 

  
Outsourcing.

E-commerce. 

Off/On/Shoring. 

 

Logistics postponement.



 

Multimodality/Intermodality.  

City logistics. 
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NEW CONTAINER TERMINAL TECHNOLOGIES 

Radovi  Miloš a,*, Avramovi  Strahinja a, Vukosavljevi  Petar a 

Abstract: In this paper, there are presented some of the technologies that are implemented in 
container terminals as response to globalization and new requirements in terminals. The 
innovations that are analyzed are implemented to meet requirements for increased productivity 
and efficiency in subsystems of container terminals. Conceptual systems presented in this paper are 
linear motor conveyance system (LMCS), automated guided vehicles (AGV), automated storage and 
retrieval systems (AS/RS), overhead grid rail system (GRAIL), speedport, superdock, flow-through 
gate, portnet and teustack. 

Keywords: Container terminal, new technologies, automation 

1. INTRODUCTION 

                                                           



 

2. TECHNOLOGICAL INNOVATIONS IN CONTAINER TERMINAL SYSTEMS 
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3. TECHNOLOGIES OF CONTAINER TERMINALS  

3.1 Linear Motor Conveyance System (LMCS) 

3.2 Automated storage and retrieval systems (AR/RS) 

3.3 Overhead Grid Rail (GRAIL) 
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3.6 Flow-Through Gate 
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LOGISTICS IN LUXURY GOODS TRADE 

Borka Teodorovi  a,* 

Abstract: Specific goods category, due to their characteristics, generate specific demands in 
logistics. In this paper are shown authentic luxury goods’ supply chains. It is about extremely 
valuable goods with large annual turnover on transport market. There are many subcategories of 
luxury goods. The market is different in regard to other categories of goods. Regardless the trends, 
which negatively affect the exchange of goods, luxury industry has turned out to be “resistant” to 
the usual consequences. In this paper are shown the motives for shopping and categories of luxury 
goods’ buyers. Changes in demands and the importance of online selling of luxury goods nowadays, 
as well as the change of demands are some of specifics of luxury goods industry about which will be 
discussed in the paper. The connection which appears between CFS (key factors of success) and 
supply chain management is very interesting. 
 

Keywords: Logistics, Luxury goods, Chain supplies, Trends.   
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LOGISTICS SPRAWL AND E-COMMERCE: IMPACT ON CITY 
LOGISTICS 

Kristijan Luki  a,* 

Abstract: Some of the key fragments in development of modern cities are urbanization, new 
business models, and expanding the logistics center’s network. In doing so there needs to be: 
growth of road transport and growth of requirements in terms of speed, flexibility, reliability, and 
diversity of logistics services. With a lack of planning activities and long-term plans for city logistics 
these trends are threatening sustainable development of urban zones. The space intended for 
logistics activities is declining in cities. Logistics companies are moving out of expensive urban 
zones and developing their systems around the perimeter of the city. Their goal is being to 
centralize supply chains. On the other hand, the upward trend in e-commerce changes the structure 
of supply chains and significantly increases the locations and amount of deliveries. The final goal of 
this project is to analyze the trail of logistics and growth of e-commerce. While also finding out 
what kind of impact they have on city logistics. Without adequate conceptual city logistics 
solutions, these trends pose a serious threat to the functionality of some cities. 

Keywords: city logistics, e-commerce, logistics sprawl, urban freight transport  
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CROSS BORDER SUPPLY CHAIN SECURITY 

Marija Sari a,*  

Abstract: Cross-border supply chains are extremely dynamic, increasingly complex because of a 
growing number of the participants and vulnerable to a large number of threats and hazards. 
Securing the supply chain and ensuring its smooth functioning at the same time is essential to the 
national security and economic prosperity. As people all over the world rely on the goods 
transported by the global supply chain system, all participants must cooperate in dealing with this 
problem. The cross-border supply chain security problem and procedures for improving the 
security are the main topics of this paper. 

Keywords: supply chain, security, customs, visibility, standards 
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3.1 Participants interested in border security and partnership with the private sector 



 

3.2 Programmmes for improving safety on border crossings 

Authorised Economic Operator (AEO) 

 

Customs-Trade Partnership Against Terrorism 

Container Security Initiative

 

Secure Freight Initiative 



 

3.3 Non-invasive border inspections 

4. STANDARDS FOR IMPROVING SUPLLY CHAIN SECURITY 

 

ISO 28000-Supply Chain Security  

Tapa standards 
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5. IMPROVEMENT OF SUPPLY CHAIN SECURITY 
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