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PART I LOGISTICS TERMINALS AND TRANSPORT 
SYSTEMS 



 

DRY PORTS IN SWEDEN - ONE OF A KIND? 

Alena Khaslavskayaa and Violeta Rosoa,* 

 

Abstract: Swedish dry ports have been often used as cases in the transport research, 
however there is no comprehensive study that identifies and categorizes Swedish freight 
transport terminal facilities meeting the dry port definition “inland intermodal terminal 
with direct rail connection to a seaport where customers can deliver/collect their containers 
as if directly at the seaport”. This study aims to describe those facilities and to analyze them 
focusing on several distinctive characteristic identified from the literature on dry port. The 
study used primary and secondary sources of data. The findings show description and 
analysis of identified dry ports in Sweden: not only the number of them grew from two in the 
year 2009 to 12 in the year 2022, there are similarities but also differences when it comes to 
their distance and location, functionality and services, direction of development, maturity 
level, dedication, geography of operations. One characteristic they all have in common is 
Inside-out directional development.  

 

Keywords: Dry port, intermodal terminal, services, Sweden  

1. INTRODUCTION 



2. DRY PORT CONCEPT AND SWEDISH PERSPECTIVE   



 



3. METHOD  

4. SWEDISH INLAND INTERMODAL TERMINALS IDENTIFIED AS DRY PORTS 







5. ANALYSIS AND DISCUSSION 

5.1 Distance and location 

 

5.2 Functionality and services 



5.3 Directional development  



 

 

 

5.4 Maturity level 



 

5.5 Dedication 

 

5.6 Geography of operations 

 

6. CONCLUSION  
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LOCATING A HUMANITARIAN LOGISTIC CENTER: CASE OF 
SERBIA  

Jovana Petrović a, Željko Stević b, Slobodan Zečević a * 

Abstract: Nowadays life is becoming unpredictable regarding nature control and potential 
ecological problems. In situations when a natural disaster overpowers the human 
mechanism of defense, readiness for a fast reaction is the key. An extremely influential 
alleviation factor of disaster consequences is an adequate realization of logistic activities 
which in large depends on the location of the humanitarian logistic center. This task has 
strategic proportions and represents a potential issue while providing first aid to threatened 
parts if the solution is not optimal. Locating the humanitarian logistic center is a complex 
issue and involves considering various alternatives and criteria for its valuation, therefore 
multi-criteria decision-making methods are used. In this paper, the location of the 
humanitarian logistic center in Serbia has been considered on the territory of Novi Sad, 
Belgrade, Kragujevac, and Niš. Preference Ranking Organization Method for Enrichment 
Evaluation (PROMETHEE) method is used for problem-solving. By processing the data and 
comparing alternatives according to the relevant criteria, Belgrade has been determined as 
the optimal location of the humanitarian logistic center for the case of Serbia. 

 
Keywords: humanitarian logistics, logistics center location, multi-criteria decision-making, 
PROMETHEE.  

1. INTRODUCTION 



2. HUMANITARIAN LOGISTICS - BACKGROUND OF THE PROBLEM



2.1 Characteristics of humanitarian logistics

2.2 The importance of locating a humanitarian logistics center 



3. PROMETHEE METHOD 



Step 1. defining the mutual preference of alternatives

Step 2. forming the preference index for each pair of alternatives 
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Step 3. forming the preference index matrix  

Preference index matrix

 

Step 4. Calculating the positive and negative characteristics 

xA
m

A
Ax

Ax
11 )A,x(

1m
1)A( π

A
A

AAA

preferable 

AAifAPA II

A A



indifferent

AAifAIA II

4. CASE STUDY – LOCATION SELECTION OF HUMANITARIAN LOGISTIC CENTER IN 
SERBIA 

4.1 Problem structure, criteria, and alternatives 



4.2 Determining criteria and evaluation alternatives 

. 





5. CONCLUSION 
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STOCHASTIC FINANCIAL EVALUATION OF INTERMODAL 
TERMINAL DEVELOPMENT 

Milovan Kovač a,*, Snežana Tadić a, Mladen Krstić a  

Abstract: Intermodal terminals (IMTs) have significant importance in logistics networks 
whose development enables the implementation of intermodal transportation technologies 
and participation in international goods flows. This article analyzes the financial risks of 
investing into an IMT in Belgrade (Republic of Serbia). The scientific contribution of the 
article is in being the first to use a stochastic financial evaluation model for assessing the 
development of an IMT. The article analyzes the financial risk probability over real-world 
data, considering the stochastic nature of container flow volumes and the prices of logistics 
services. The risk probability, as an output result of the used simulation model, is derived 
from the probability distribution of three distinct financial parameters – net present value 
(NPV), internal rate of return (IRR), and the benefit-cost ratio (B/C). The results of the 
analysis indicate that the development of the IMT is financially justified, with relatively low 
investment risk. 

 

Keywords: intermodal transportation, intermodal terminal, stochastic analysis, net present 
value, internal rate of return, benefit-cost ratio  

1. INTRODUCTION 



2. LITERATURE REVIEW 





3. STOCHASTIC APPROACH IN THE FINANCIAL ANALYSIS OF AN IMT DEVELOPMENT 



4. IMT IN BELGRADE AND INPUT DATA 

2013 2028 
2014 2029 
2015 2030 
2016 2031 
2017 2032 
2018 2033 
2019 2034 
2020 2035 
2021 2036 
2022 2037 
2023 2038 
2024 2039 
2025 2040 
2026 2041 
2027 2042 



Service Price Service Price 

Manipulation 
with ITUs 

Road 
transportation 
planning 

ITU storage 

Parking 

Cancelling fees 

Specialised 
ITU storage 

Container 
inspection fees 



Fixed expenses Expenses Variable expenses Expenses 
Energy, 
telecommunications, 
Internet 

Personnel salaries and 
expenses 

Office equipment Manager salaries and 
expenses 

Service insurance 
and taxes 

Annual training, control and 
inspection costs 

Fixed maintenance 
costs 

ITU manipulation electricity 
expenses 

Freight village 
developer fees 

Road transportation 
planning expenses 

5. RESULT ANALYSIS 
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terminal tariffs deviation (%)



6. CONCLUSION  
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HOUSEHOLDS IN THE FUNCTION OF COLLECTION AND 
DELIVERY POINTS: LOCATION DECISION PROBLEM 

Snežana Tadića,*, Mladen Krstića, Miloš Veljovića, Slobodan Zečevića 

Abstract: One of the home delivery models that have become increasingly important in 
recent decades is delivery to the collection and delivery point (CDP). This can be a 
commercial facility with staff (trade, catering, service facilities) or without staff (automated 
packing stations, parcel lockers). This paper discusses the idea that the role of CDPs is 
performed by households of customers, in order to reduce flows, distance traveled, costs and 
other negative effects, and presents the procedure of household selection, i.e. locating CDPs 
using the median location problem. The problem was solved on a hypothetical example for 
the City of Belgrade. Two strategies have been defined, locating the median in each zone of 
the service area and locating one median for the entire service area. The location of one 
median was done in two ways. In the first case, real distances between potential locations 
were used, medians in each zone were used as potential locations for CDPs, a linear 
programming task was defined, and a solution was obtained using a solver. In the second 
case, Euclidean distances and an algorithm for determining a single median were used. In 
both cases, the same solution was obtained. 

 

Keywords: home delivery, collection and delivery point, household, location problem, 
median.  

1. INTRODUCTION 





2. COLLECTION AND DELIVERY POINTS 

3. LOCATING CDP USING P-MEDIAN LOCATION PROBLEM 
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OPERATIONAL AND REGULATORY ASPECTS OF REPURPOSING 
AIRCRAFT PASSENGER CABIN FOR TRANSPORT OF CARGO 

Ružica Škurla Babić a,*  Maja Ozmec-Ban a, Katarina Pedišić a 

Abstract: COVID-19 reduced demand for passenger flights but boosted air freight demand 
due to the need for timely delivery of critical products such as pharmaceuticals, medical 
supplies and personal protective equipment and other products that are vital to the 
functioning of sensitive supply chains. Therefore, one of the consequences of the outbreak of 
the COVID-19 pandemic is the global lack of air cargo capacity and the consequent increase 
in passenger-to-freighter conversions and use of aircraft passenger cabins for cargo loading, 
which allows air carriers an essential source of revenue as demand for passengers remained 
declining due to travel restrictions related to Covid-19 and ruined passenger revenues. This 
paper provides insight into current regulatory requirements, risk assessment and guidelines 
for best operational practice regarding the transport of cargo on the main deck of passenger 
aircraft. Operational and regulatory aspects for P2F conversion that needs to be approved 
by the state aircraft registration to ensure an acceptable level of safety, regardless of 
whether the seats and other passenger service provisions are completely removed or not, are 
elaborated in the paper.  

 

Keywords: conversion of aircraft passenger cabin, air cargo demand, COVID-19 pandemic, 
safety risk assessment

1. INTRODUCTION  

*  



 
 
 
 

2. THE IMPACT OF COVID-19 PANDEMIC ON AIR CARGO TRAFFIC OUTCOMES 

RCTK* (% Change) ACTK* (% Change) 
Total market 7.6 -19.4 



 



3. WAYS OF INCREASING AIR CARGO CAPACITY DURING THE PANDEMIC 

 
 

CONVERSION ELEMENT DESCRIPTION 



Global Air Freight’s Future

preighter’s flights

4. TRANSPORT OF CARGO IN THE AIRCRAFT PASSENGER CABIN 



4.1. Regulatory requirements 

 

 

 

 



Cargo Type Passenger cabin Cargo CMPRT  

Overhead 
bin/coat 

cupboard 
Under 

seat 

On the seats On the cabin 
floor 

 

 

Humanitarian 
supplies/Medicines 
General cargo 
Dangerous Goods 
CAO DG* 

Cargo Aircraft Only Dangerous Goods
require NAA (national aviation authority) approval; operators holding a NAA approval to carry dangerous goods as cargo;  
require acceptance by aircraft manufacturer; operators holding a NAA approval to carry dangerous goods. CAO dangerous  

goods must be loaded into a Class C cargo compartment (no passengers on the aircraft)

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

4.2. Operational aspects 

 

 

 

 

 

 

 



 
 
 

 

 
 
 
 

 
 

5. CONCLUSION  
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ROAD FREIGHT TRANSPORT SECTOR IN SLOVENIA AND ITS 
CONTRIBUTION TO THE MACROECONOMIC INDICATORS AS 

COMPARED TO EU AVERAGES 

Marina Zanne a,*, Elen Twrdy a, Milan Batista a 

Abstract: Transport has a linking function between all economic activities, enabling their 
existence and development. At the same time, it is an economic sector that generates a 
significant part of the national income and directly or indirectly employs a large part of the 
labor force. Road transport is crucial for the development of the European economy and 
society, and despite the recommendations of the European transport policy, the volume of 
road transport is increasing, both in terms of passenger and freight traffic. The authors focus 
on the extent to which road freight transport sector in Slovenia contributes to GDP and 
employability, comparing Slovenia's results with the European average. Finally, they 
attempt to estimate the loss in selected macroeconomic indicators in Slovenia due to the 
involvement of foreign carriers in the provision of transport services related to the Slovenian 
economy. 

 

Keywords: road freight transport, macroeconomic indicators, Slovenia, EU, shift-share 
analysis 

1. INTRODUCTION  



2. BACKGROUND 



3. DATA AND METHODS 
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4. THE MACROECONOMIC IMPACTS OF ROAD FREIGHT TRANSPORT SECTOR IN 
SLOVENIA 

4.1. EU road freight transport sector 

 State Share Shift  Total   State Share Shift  Total   State Share Shift  Total 
 Belgium  France  Netherlands 
 Bulgaria  Croatia  Austria 
 Czechia  Italy  Poland 
 Denmark  Cyprus  Portugal 
 Germany  Latvia  Romania 
 Estonia  Lithuania  Slovenia 
 Ireland  Luxembourg  Slovakia 
 Greece  Hungary  Finland 
 Spain  Malta  Sweden 

4.2. The road freight sector in Slovenia 



Slovenia has an open economy; in 2020, Slovenia exported 17.6 and imported 20.8 million 
tons of goods. As shown in Table 2, Slovenia conducts most of its trade with neighboring 
countries. The five most important trading partners account for almost 75% of exports 
(around 13.2. million tons) and 58% of imports (12.1 million tons). 

Export (tons) Import (tons) 
Country Volume Country Volume 

All partners 17.560.899 All partners 20.821.848 

Figure 1: The structure of services provided by Slovenian road freight   



mio€ domestic loaded unloaded international14.2501 0.0056 0.0443 0.1092 0.0757PV Q Q Q Q

5. CONCLUSIONS 
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Building blocks for sustainable transport



PART II OPTIMIZATION AND MODELING IN LOGISTICS 
AND TRANSPORTATION 



 

MODELLING TRANSPORT ACTIVITIES FROM INVENTORY 
REPLENISHMENTS IN SUPPLY CHAINS BY USE OF NUMERICAL 

SIMULATIONS AND MACHINE LEARNING ALGORITHMS 

Samir Žic a,*, Jasmina Žic b 

Abstract: A periodic review inventory policy represents a standard inventory management 
model in modern supply chains due to its many advantages. This paper studies its logistic 
aspects coming from the number and size of transport activities related to inventory 
replenishments resulting from normally distributed market demand. Due to the stochastic 
nature of market demand, no simple procedures or algorithms for determining the optimal 
values of the characteristic variables of the periodic review inventory policy exists, so 
extensive numerical simulations and symbolic regression analysis of a supply chain echelon 
are used in this paper. Equations for average order size and required number of orders 
related to inventory replenishments are developed with R2 Goodness of Fit and Correlation 
Coefficient higher than 0.99 tested on 139.500 simulation experiments of a supply chain. 

 

Keywords: supply chain management, periodic review, inventories, logistics, symbolic 
regression  

1. INTRODUCTION 

*  



1.1. Period review inventory management 

1.2. Logistics 



1.3. Machine learning and symbolic regression 



2. EXPERIMENT DESIGN 

2.1. Market demand simulation 

 



 
  

 
Mean 10 70 130 190 250 
Std. Deviation 1 2 3 7 14 21 13 26 39 19 38 57 25 50 75 
Std. Error of Mean 
Minimum 
25% Percentile 
Median 
75% Percentile 
Maximum 
Range 
Lower 95% CI of mean 
Upper 95% CI of mean 
Coefficient of variation 
Geometric mean 
Harmonic mean 
Skewness 
Kurtosis 

 

1 2 3 7 14 21 13 26 39 19 38 57 25 50 75 

 



2.2. Brute force search for lowest characteristic inventory levels s and S 

 



2.3. Modelling responses of (R, s, S) inventory policy with symbolic regression 

3. MODELS  



 

4. CONCLUSION  
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ROUTING OF VEHICLES FOR AID DELIVERY IN DISASTER 
RESPONSE 

Dragana Drenovac a,* 

a

Abstract: Due to limited resources and response times, logistics has played a crucial role in 
managing events that require humanitarian assistance. One of the major actions in the 
response stage of relief logistics is distribution of supplies in order to meet the basic 
subsistence needs of affected people. In this paper, a vehicle routing problem in 
humanitarian aid distribution in the event of a humanitarian disaster is solved. In the 
response stage, first-aid resources have to be provided for affected people in large 
geographical areas. Different service points are selected where users can be served. Each 
beneficiary has access to at least one service point. A mixed integer linear programming 
model of team orienteering problem with overlaps is presented to determine efficient vehicle 
routes, subjected to maximum duration constraints, miximizing the number of beneficiaries 
served. To solve the problem, a population-based simulated annealing algorithm (PBSA) is 
developed. This PBSA algorithm is compared with simulated annealing (SA) algorithm. The 
population-based solution approach outperforms the SA for all instances.  

 

Keywords: disaster response, vehicle routing, simulated annealing, first-aid resources.  

1. INTRODUCTION  

*  



  

 



2. LITERATURE REVIEW 

Beamon and Kotleba 
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3. MATHEMATICAL MODEL 
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4. SOLUTION METHODS 

 

0

i i

L

x

x



 

swap
Reversion

Insert

f
ke

npop nmove 
npop  nmove 

npop 

nmove 
npop 

5. NUMERICAL EXPERIMENTS 



ρ

 = 0.5 min{tij | i,j S, i j}

0 L
L

 0 , p

 



 

n
Tmax |K|

n
average 15 47793.78 515.17 47092.56 282.85 1.47 

average  56 283777.22 1512.56 277394.22 864.48 2.25 

6. CONCLUSION 
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SOLUTIONS AND MODELS FOR THE REALIZATION OF THE 
LAST MILE IN E-COMMERCE LOGISTICS 

Valentina Maksimovića,*, Željko Ivanovićb, Miloš Veljovića 

Abstract: Since the day e-commerce has appeared, products can be ordered from home, 
people don’t have to go to shopping centre or wait in a queue, they can simply wait for the 
moment of home delivery. As information technology improves, customers’ needs become 
greater and more miscellaneous daily and they accept advantages that digital technology 
brings, for example the experiences of other customers, comparison of product prices, wide 
assortment etc. The process of shopping starts with the choice of the products, then the 
product will be delivered and it is accepted or sent back in the end in some cases. In order to 
satisfy customers’ needs, it is necessary to coordinate the realization of order, product 
demand and the time of delivery. Since logistic service is considered to be the main dimension 
of quality of business service in the e-commerce, this paper is about solutions and models of 
the last mile delivery. 

 

Keywords: city logistics, last mile, e-commerce, delivery models 

1. INTRODUCTION

*  



2. BASIC CHARACTERISTICS OF THE LAST MILE DELIVERY 



 
 

 

 
 

 
 

 
 

 



 

 
 

 
 

 
 

 



3. ORGANIZATION OF THE LAST MILE IN E-COMMERCE  

3.1. Delivery locations

 

 



 

 
 

 

3.2. Way of delivery 

 

 
 

 
 

 
 

 
 

 

 

 

3.3. Delivery time and speed 



3.4. Points of consolidation and transshipment 

4. LAST MILE REALIZATION MODELS 

Direct last mile realization to home address, near home or to workplace



Last mile realization using automatic lockers

Last mile realization using pick-up locations

Last mile realization using consolidation center

Last mile realization using mobile warehouse

Last mile realization using an intermediary transshipment point

Last mile realization with the consolidation and by local provider

Last mile realization on the same day by optimizing the process

Last mile realization by pick-up by the user in e-fulfillment logistics 
centers/warehouses



Last mile realization using CEP services or crowdshipping network

 

5. CONCLUSION  
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LAST-MILE DELIVERY (LMD) MODE SELECTION USING A 
MULTI-CRITERIA DECISION-MAKING APPROACH 

Ivana Nikolić a, Marijana Petrović a, Stefan Jovčić b, Momčilo 
Dobrodolac a *  

Abstract: Last-Mile Delivery (LMD) is the final and one of the most demanding steps in 
urban logistics distribution. In a modern, information society, e-commerce is one of the most 
significant generators of LMD volumes. Having in mind its exponential growth in recent 
years, the task to organize efficient LMD is more and more demanding. This paper aims at 
solving the LMD mode selection problem. Since there are several possibilities considering the 
LMD in cities around the world, there is a question about which mode to choose in a concrete 
case. In this paper, a Combined Compromise Solution Method (CoCoSo) is used to select the 
most appropriate LMD mode in the capital of Serbia - Belgrade. Five possible LMD modes 
are considered such as Traditional, Cargo Bikes, Public Transport, Electric Vehicles, and 
Drones. The applicability of the CoCoSo method is demonstrated in an illustrative example, 
and the experts' opinions are included. The result of the CoCoSo method ranks the 
alternatives from best to worst. 

 

Keywords: last-mile delivery, CoCoSo, transport mode.  
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2. LITERATURE REVIEW 

3. METHODOLOGY - COMBINED COMPROMISE SOLUTION (COCOSO) METHOD
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4. CASE STUDY  
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Alternative 2 (A2) – 

 

Alternative 3 (A3)

Alternative 4 (A4)

Alternative 5 (A5)

Expert Gender Qualifications Experience 

Expert 1 Female Ph.D. Associate professor at the Postal Traffic Department with 
15 years of experience 

Expert 2 Male Ph.D. Associate professor at the Postal Traffic Department with 
16 years of experience 

Expert 3 Male Ph.D. Full professor at the Postal and Logistics Department with 
19 years of experience 

 C1 C2 C3 C4 C5 C6 
A1 
A2 
A3 
A4 
A5 

Si Pi 



  C1 C2 C3 C4 C5 C6 
A1 1.0000 0.0000 0.0000 0.0000 0.0000 0.3750 
A2 0.9727 0.9931 1.0000 1.0000 1.0000 1.0000 
A3 1.0000 0.6897 0.2000 0.1429 0.7778 0.2500 
A4 0.0000 1.0000 1.0000 0.1429 1.0000 1.0000 
A5 0.9091 0.9586 1.0000 0.0000 0.3333 0.0000 

Weights 0.3500 0.1700 0.1000 0.0900 0.0400 0.2500 

 C1 C2 C3 C4 C5 C6 Si Pi SiPi 

A1 0.3500 0.0000 0.0000 0.0000 0.0000 0.0938 0.4438 1.7825 2.2263 
A2 0.3405 0.1688 0.1000 0.0900 0.0400 0.2500 0.9893 5.9892 6.9785 
A3 0.3500 0.1172 0.0200 0.0129 0.0311 0.0625 0.5937 5.3266 5.9203 
A4 0.0000 0.1700 0.1000 0.0129 0.0400 0.2500 0.5729 4.8393 5.4122 
A5 0.3182 0.1630 0.1000 0.0000 0.0133 0.0000 0.5945 3.9170 4.5115 

      min 0.4438 1.7825 25.0488 
      max 0.9893 5.9892  

Kia Kib Kic Rank Kib norm 

0.0889 2.0000 0.3190 0.3131 0.1028 
0.2786 5.5893 1.0000 0.9529 0.2872 
0.2364 4.3261 0.8484 0.7903 0.2223 
0.2161 4.0058 0.7756 0.7247 0.2059 
0.1801 3.5371 0.6465 0.6127 0.1818 

5. MANAGERIAL IMPLICATIONS   
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SOLVING THE VEHICLE ROUTING PROBLEM WITH 
HETEROGENEOUS VEHICLES BY THE BEE COLONY 

OPZIMIZATION METAHEURISTIC 

Miloš Nikolića * , Milica Šelmića, Predrag Grozdanovića 

Abstract:

 
Keywords: Vehicle routing problem, heterogeneous vehicles, Bee Colony Optimization 
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4. RESULTS  



Table 1. Vehicle’s efficiency, weight and volume capacity (Sanz and Gomez (2013)) 

x y

i xi yi
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A DISCRETE SYMBIOTIC ORGANISMS SEARCH BASED 2-OPT 
ALGORITHM FOR TRAVELING SALESMAN PROBLEM 

Vladimir Ilin a,*, Dragan Simić a, Nenad Saulić a  

Abstract: The traveling salesman problem (TSP) is a well-known combinatorial 
optimization problem. To address TSP, many exact, heuristic, and metaheuristic algorithms 
have been developed. In this paper, we have proposed a discrete symbiotic organisms search 
(DSOS) based 2-OPT algorithm for TSP, named DSOS+2-OPT. The proposed DSOS+2-OPT 
algorithm is implemented in Matlab environment and tested on symmetric instances from 
TSPLIB. The overall results demonstrate that the proposed DSOS+2-OPT algorithm offer 
promising results, with the potential for further improvement, particularly in local search 
domain.  

 
Keywords: discrete symbiotic organisms search algorithm, 2-OPT algorithm, traveling 
salesman problem.  
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2. A SYMBIOTIC ORGANISMS SEARCH ALGORITHM  



MaxIter eco_size

3. A DISCRETE SYMBIOTIC ORGANISMS SEARCH BASED 2-OPT ALGORITHM  

3.1 Mutualism phase
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3.2 Commensalism phase 

 
 

 

3.3 Parasitism phase 

 
.
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3.4 A 2-OPT algorithm for TSP

4. EXPERIMENTAL RESULTS AND ANALYSIS  



 DSOS  
(Ezugwu and Adewumi, 2017) DSOS+2-OPT 

Instance 
Opt. val. Best Mean PDav Time 

(s) Best Mean PDav Time 
(s) 

426 

675 

21294 

59030 

 



5. FINAL REMARKS AND CONCLUSION  
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PART III REVERSE LOGISTICS AND GREEN LOGISTICS 



 

DEVELOPMENT OF A MODEL FOR ESTIMATING COMMERCIAL 
VEHICLES' FUEL CONSUMPTION AND EXHAUST EMISSIONS 

Marko Stokić a,*, Vladimir Momčilović a, Branka Dimitrijević a, Ivan 
Ivković a, Predrag Živanović a 

Abstract: In this paper, an estimation model of fuel consumption and exhaust emissions of 
commercial vehicles in different operating conditions is developed. Depending on vehicle’s 
average speed, road slope and vehicle’s load/capacity utilization, the model determines the 
fuel consumption and emissions of harmful gases for the observed vehicle type and category. 
In order to validate the model, recordings on actual commercial vehicles were made in real 
operating conditions on two urban public transport bus lines in Belgrade. Obtained fuel 
consumption in real operating conditions and estimated fuel consumption by the developed 
model were compared. Deviations of the estimation model from the real consumption values 
are on average about 5%. After a successful fuel consumption validation, the emissions of 
the most common harmful gases by the model are estimated.  

 
Keywords: estimation model, validation, fuel consumption, GHG emissions 

1. INTRODUCTION 



  
  
  
  
 

2. MODELS FOR FUEL CONSUMPTION AND EXHAUST EMISSIONS DETERMINATION 



3. ESTIMATION MODEL DEVELOPMENT 

 
 

 
 

 
 

 
 





4. MODEL VALIDATION 





5. CONCLUSION 
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E-WASTE LOGISTICS NETWORK DESIGN  

Branka Dimitrijević a, Branislava Ratković a,* , Tamara Mikić a 

Abstract: E-waste represents one of the fastest-growing waste streams due to rapid 
scientific and technological development which contains both valuable and dangerous 
substances. So, this waste stream requires an adequate logistics network for collection, 
transport, and treatment. This paper presents an approach for e-waste logistics network 
design which is tested on a real-scale example. 

 

Keywords: e-waste, logistics network, facility location.  
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LOGISTICS NETWORK DESIGN FOR HEALTH-CARE WASTE 

Branislava Ratković a,*, Milorad Vidović a, Nenad Bjelić a, Slađana 
Jovanović a 

Abstract: Health-care waste represents, generally speaking, all the waste generated by 
healthcare facilities, laboratories, biomedical research facilities, etc. If health-care waste 
isn’t properly treated and safely disposed of, it poses a serious risk for disease transmission 
among all involved actors in health-care waste management as well as the population in the 
vicinity of locations where health-care waste is inadequately disposed of. This paper presents 
an approach for health-care waste logistics network design. The aim of the proposed model 
is to determine the locations of collection and treatment centers for health-care waste, which 
is tested on a real-scale example for Belgrade city. 

 
Keywords: health-care waste, logistics network, facility location.  

1. INTRODUCTION  
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2. PROBLEM DESCRIPTION 

Sets: 

I = {1,…, |I|}

J = {1,…, |J|}

K = {1,…, |K|}  

Parameters: 

p

fi i� I
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bi i� I

dj j� J

hk  k� K

cij j� J  i� I

aik i� I  k� K 

Decision variables: 
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wik i� I   k� K

zk k� K



3. NUMERICAL RESULTS 
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IMPACT OF EXTERNAL TRUCKS’ SERVICES AT THE PORT 
CONTAINER TERMINAL ON EXHAUST GAS EMISSIONS 

Ivana Vukićević Biševaca,*, Ivana Jovanovića, Miloš Nikolića, Nataša 
Vidićb, Katarina Vukadinovića  

 

Abstract: We investigated the export containers delivery process to a port container 
terminal (PCT) by external trucks for the purpose of loading onto container ships. Containers 
randomly arrive by trucks to a PCT, while they are shipped according to a predefined 
schedule of container ships. We analyzed the arrival and service processes of trucks at the 
entrance gate, inspection and unloading points. In addition, we analyzed the differences 
between various truck service scenarios, determined the total waiting time of trucks for each 
scenario and observed the impact of each scenario to the levels of emissions of exhaust gases 
produced by these trucks. 

Keywords: port container terminal, truck turnaround time, emission reduction.  
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2. PROBLEM DESCRIPTION  

 



3. SERVICE OF EXTERNAL TRUCKS WITHIN THE 3- STAGE SERIES QUEUING SYSTEM 
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3.1 Simulation results 
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4. COST OF CARBON EMISSIONS GENERATED BY TRUCKS AT THE PCT
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PART IV SCM, LOGISTICS 4.0 INFORMATION TECHOLOGIES 
IN LOGISTICS 



 

SOME SPECIFICS OF SUPPLY CHAIN MANAGEMENT IN POST-
COVID PANDEMIC – 19 ERA 

Svetlana Dabić-Miletić a, Mladen Božić a,*  

Abstract: The outbreak of the COVID-19 pandemic caused major disruptions in all parts of 
the supply chain. Due to the increased vulnerability at all levels of business, it is necessary to 
suggest appropriate supply chain management strategies. As the pandemic is expected to 
end, identifying the main obstacles to the recovery of the supply chain is necessary for its 
survival and competitiveness in the market. The goal is to ensure the efficient functioning of 
the supply chain in the post-COVID-19 period. This research aims to examine some specifics 
of supply chain management to mitigate the consequences of disruptions caused by the 
current pandemic. This paper analyzes some of the challenges in supply chain management 
recovery, including how some companies have responded to disruptions during the 
pandemic. Some of the supply chain models that would further contribute to improving its 
sustainability after the pandemic were also discussed. 

 
Keywords: SCM, recovery, post COVID-19 era, challenges.  

1. INTRODUCTION 



 
Figure 1. haracteristics of past years' disruptions (Sabouhi et al., 2021)



2. CHALLENGES IN COVID-19 PANDEMIC RECOVERY 



3. SCM - EXAMPLES OF GOOD PRACTICE AT THE TIME OF COVID-19 

3.1 Flexibility in Amazon delivery 
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3.2 Flexibility in supply - Johnson & Johnson 



4. SCM SPECIFICS AFTER COVID-19 CONDITIONS  

4.1 From globalization to regionalization 

4.2 Supply chain as a new protagonist 



4.3 Human resources 

5. CONCLUSION
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SUPPLY CHAIN RISK MANAGEMENT IN COVID – 19 PANDEMIC  

Mladen Božić a,*, Svetlana Dabić-Miletić a 

Abstract: Uncertainties, vulnerabilities, breaks, supply and delivery problems, etc., are some 
of the characteristics of today's supply chains. Appropriate management, with special 
emphasis on risk, is required for the success of the supply chain. Risk management is a 
particular segment of supply chain management that aims to reduce vulnerability and 
increase the resilience of all its entities. The COVID-19 pandemic has significantly 
contributed to an increase in the number, types, and volume of risks in supply chains. To 
ensure the sustainable functioning of the supply chain, it is necessary to formulate 
appropriate risk management strategies in the current pandemic. This paper aims to 
identify and recapitulate some of the key risks in the pandemic and to suggest ways to 
manage them to increase the resilience of all entities in the supply chain. Special attention 
is paid to the analysis of these risks to mitigate the consequences of their outbreak. 

 

Keywords: . 
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2. SUPPLY CHAIN RISK MANAGEMENT 





3. RISKS IN SC DURING THE COVID-19 CRISIS 
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3.2 Demand risk 

3.3 Control risk 



4. SUPPLY CHAIN RISK MANAGEMENT – SIGNIFICANCE IN COVID 19 

4.1 Risk acceptance 



4.2 Risk sharing  

4.3 Risk avoidance 

4.4 Risk transfer 

4.5 Risk mitigation 
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LOGISTICS PROCESS OPTIMIZATION TROUGH 
DIGITALIZATION USING PROCESS APPROACH 

Milena Kajba a,* Borut Jereb a 

Abstract: Companies must invest in quality - whether in the quality of services, products, 
processes, or the way of doing business. Hence the goal that all companies should strive for: 
to produce quality products or services, which enable the maximum fulfillment of customers’ 
needs and requirements. The ability to achieve this, however, lies in the company’s processes 
optimization. With process approach, control over processes is enabled and it can be used 
for their optimization. A case study of a selected boutique production company’s processes 
was perpetrated. Based on existing process approach snapshot and review of current state 
of operations digitalization in the company, critical analysis was carried out. For the 
intention of improving business and competitiveness, we introduced an improved process 
approach based on ISO 9001:2015 standard. For the purposes of this paper, we will present 
the current state of one process and its proposed optimization through digitalization.

 
Keywords: logistics processes, process approach, operations planning, business 
optimization.
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2. METHODOLOGY 

  
  
  



  

  
  
  
  

3. RESULTS AND ANALYSIS  



3.1 Current procurement process and critical analysis 



3.2 Proposed solution of optimized procurement process through digitalization  







4. CONCLUSION  
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LOGISTICS 4.0 IN THE FUNCTION OF CIRCULAR ECONOMY IN 
THE AGRI-FOOD SECTOR 

Mladen Krstić a, Giulio Paolo Agnusdei b,*, Pier Paolo Miglietta a, 
Snežana Tadić c 

Abstract: By applying the solutions and technologies of Industry 4.0 in the field of logistics, 
the concept of Logistics 4.0 was developed. On the other hand Circular Economy (CE) is a 
model of production and consumption that ensures sustainable growth over time. The 
subject of this paper is to rank the main Logistics 4.0 based CE interest areas within the agri-
food sector. The aim is to determine the areas which has the greatest potential for further 
development and should thus be in focus of the future planning. This is a multi-criteria 
decision making (MCDM) problem. For solving it a hybrid MCDM model combining the 
Analytical Hierarchy Proces (AHP) method for establishing the criteria weights, and the 
Comprehensive distance-Based RAnking (COBRA) method for the final ranking of the 
alternatives, is proposed. The results indicate that the most important CE interest areas are 
Reuse/Remanufacturing/Recycle, Supply Chain Management and Product Lifecycle 
Management.  

 
Keywords: logistics, Industry 4.0, circular economy, agri-food, MCDM, AHP, COBRA.  

1. INTRODUCTION 



2. LOGISTICS 4.0 BASED CIRCULAR ECONOMY IN THE AGRI-FOOD SECTOR 

a model of production and consumption, which involves sharing, leasing, reusing, 
repairing, refurbishing and recycling existing materials and products as long as possible, 
thus extending the life cycle of products



2.1 Supply chain management 

2.2 Circular business model 



2.3 Product lifecycle management 

2.4 Digital transformation 



2.5 Resource efficiency 



2.6 Smart services 

2.7 Reuse/Remanufacturing/Recycling 



3. METHODOLOGY 
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4. PRIORITIZING CE INTEREST AREAS IN THE AGRI-FOOD SECTOR 

Economic
Social Environmental 
Implementation costs Operational costs Material value 
preservation  Health Safety Labor 
market Waste reduction Emissions 
reduction Energy resource preservation
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INDUSTRY 4.0 AND E-PUBLIC PROCUREMENT: A PROFITABLE 
COEXISTENCE 

Aristotelis Mavidis a,*, Dimitris Folinas a 

Abstract: Public procurement is an important component of public finances in the E.U. and 
the Member States. Therefore, their management is a challenge for the trustworthy 
relationship of citizens with the public sector authorities. Existing electronic public 
procurement optimization tools in the E.U., such as T.E.D., electronic forms, e-invoices, and 
electronic portals of Member States, are systematically attempting to standardize 
procedures by improving access to information and transparency in its management. 
Nevertheless, the next day requires the enlightenment of the transition roadmap to modern 
tools and technologies of the fourth industrial revolution. According to the E.U. objectives 
achievement degree, the comparison between the existing e-procurement tools 3.0 and the 
expectations from the possible uses of the emerging technologies 4.0 will indicate the 
appropriate points where strategic priority should be given through the implementation of 
the digital transformation process. The study presents this comparative analysis of empirical 
data based on the relevant literature in e-P.P. 3.0 and current case studies in e-P.P. 4.0 in a 
summary figure whose logic originated from the Balanced Scorecard and Hoshin Kanri 
matrix. 

Keywords: e-public procurement; industry 4.0; emerging technologies  

1.  INTRODUCTION  



2. SUPPORTING THEORIES AND RELEVANT LITERATURE  

2.1 The E.U.'s e-Public Procurement 3.0 goals and tools. 

 

 

 

 



 

2.2 The emerging Technologies in e-P.P. 4.0. 

 
 

2.3 Innovation diffusion Theory (Model)  

3. METHODOLOGY, RESEARCH DESIGN 
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4. DATA DISCUSSION 

4.1 Blockchain and E.U.’s goals.  
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4.2 Big Data Analytics and E.U.’s goals.  
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B.Strategic goals in Public Procurement 2014-
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4.3 Business Intelligence and E.U.’s goals.  
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4.4 Artificial Intelligence, Machine Learning and E.U.’s goals.  

A4.B{1-2} 

 

A4.B3. 
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A4.B{5-7}

 

4.5 Internet of Thinks (ΙοΤ) and E.U.’s goals.  

A5.B1

A5.B3

A5.B5

A5.B7 

4.6 Automation R.P.A. and E.U.’s goals.  

A6.B1. 

A6.B2.
 

A6.B3.
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4.7 Augmented -Virtual reality and E.U.’s goals.  

A7.B{1-3}

A7.B{2,4}

A7.B{5-7} 
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4.8 3D Printing and E.U.’s goals.  
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TASK OFFLOADING IN A SECURE MOBILE EDGE COMPUTING 
ENVIRONMENT FOR INDUSTRIAL APPLICATIONS 

Branka Mikavica a,*, Aleksandra Kostić-Ljubisavljević a 

Abstract: The emerging intelligent applications in an industrial environment are highly 
computation-consuming. Smart devices without sufficient computing resources cannot 
support these applications. Task offloading to the Mobile Edge Computing (MEC) servers can 
be an appropriate solution to improve the performances in terms of delay sensitivity and 
security. To maximize the utility of the system, resource allocation should be considered 
simultaneously. In this paper, we propose a novel Deadline-Aware Task Offloading (DATO) 
scheme based on the double Vickrey-Clarke-Grove (VCG) auction in a secure MEC 
environment for industrial applications. The effectiveness of the proposed scheme is 
compared to the classic Greedy Task Offloading (GTO) scheme. The extensive simulations 
show that the proposed task offloading scheme is equally efficient in terms of utility, but 
concurrently improves performances in terms of time-out failures. Furthermore, the applied 
auction mechanism in the observed task offloading problem assures individual rationality 
and truthfulness. 

 
Keywords: industrial applications, mobile edge computing, task offloading, auction, 
security.  
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2. RELATED WORK 



3. SYSTEM MODEL AND PROBLEM FORMULATION 
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3.2 Deadline-aware task offloading scheme (DATO) 
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4. PERFORMANCE EVALUATION 

4.1 Simulation setup 
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4.2 Number of the time-out failures 

 



4.3 The utility of MEC servers 
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PART V LOGISTICS CONCEPTS AND STRATEGIES 



 

THE HISTORICAL DEVELOPMENT OF FREIGHT FORWARDING 
ASSOCIATIONS IN SERBIA  

Đurđica Stojanović a,*, Vukašin Marić b 

Abstract: The evolution of freight forwarding associations over the time has not been much 
explored, particularly in a specific geographic context. Instead, the research focus has 
traditionally been directed to identify, describe, and explain some current phenomena in 
industry, often combined with the efforts to propose the solutions for certain challenges, or 
foresee the specific trends in the forthcoming period. 

Freight forwarding has a long and respectable tradition in Serbia. Still, the papers which 
explore the development of this economic activity in Serbia are notably missing. The 
presented research aims to reveal, consolidate, and systematize a scarce knowledge on 
evolution of our freight forwarding professional associations from 19th to 21st century. Their 
goals, activities and development could be related to the specific, and often turbulent 
economic, political, and social circumstances in Serbia, but also to the development of freight 
forwarding as an economic activity and a profession.  

 

Keywords: freight forwarding, customs agents, professional associations, Serbia, tradition.  

1. INTRODUCTION 
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2. METHODOLOGY  



Srpske novine 
Politika Špeditersko-carinski vjesnik” 

3. FREIGHT FORWARDING ASSOCIATIONS IN SERBIA FROM 19TH TO 21ST CENTURY  

3.1 The first records of a professional association 

3.2 From formal beginnings in the Kingdom of Serbia to the First World War 



 

 
 
 

 

 
 



3.3 In the Kingdom of Yugoslavia: between two World Wars 



3.4 Under the occupation

3.5 The freight forwarding associations in the period of socialism 



  



3.6 The economic transition in 1990s and a new business environment in the 21st 
century 

4. FINAL REMARKS AND CONCLUSION  
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DETERMINING COMPETENCIES REQUIRED FOR WORK IN THE 
LOGISTICS SECTOR  

Svetlana Nikoličić a, Marinko Maslarić a, Dejan Mirčetić a,*, Marko 
Veličković a 

Abstract: This paper investigates the competencies required from the employees in the 
logistics sector in the Republic of Serbia. It first presents the results of similar research 
conducted in developed countries and then provides a detailed analysis of the competencies 
needed by logisticians to work in the Republic of Serbia.  The basis for this analysis was 
provided through a survey among the respondents working in different areas and different 
positions in the area of logistics. Given the expected trends in logistics, in addition to the 
competencies required for work in the existing logistics management and supply chains, the 
competencies needed to work in the near future were also explored. The aim of this paper is 
to investigate and classify the knowledge and skills needed to work in logistics. The findings 
can be used to develop logistics education programs that will meet the demands of the 
economy in the Serbian market.  

 

Keywords: logistics knowledge areas, logistics competency, education.  

1. INTRODUCTION  
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2. LITERATURE REVIEW  





3. COMPETENCIES REQUIRED FOR WORK IN THE LOGISTICS SECTOR IN THE 
REPUBLIC OF SERBIA  

 

 

3.1 Methodology  

 

 

 



 

3.2 Findings 
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SUSTAINABLE TRANSPORTATION MODE SELECTION FROM 
THE FREIGHT FORWARDER’S PERSPECTIVE IN TRADING 

WITH WESTERN EU COUNTRIES 

Vukašin Pajić a,*, Milan Andrejić a, Milorad Kilibarda a 

Abstract: The transportation mode selection problem is one of the most significant 
problems that logistics companies and freight forwarders face. The complexity of this 
problem is reflected in a large number of factors that affect the choice of an adequate mode 
of transport. In order to facilitate the decision-making process when choosing, the aim of 
this paper is to propose an approach for selecting sustainable transportation mode when 
trading with western EU countries using the Multi-Criteria Decision-Making (MCDM) 
methods, i.e., SWARA (Stepwise Weight Assessment Ratio Analysis) and MARCOS 
(Measurement Alternatives and Ranking according to Compromise Solution) methods. 
SWARA was used to determine the weights of the criteria, while MARCOS was used for the 
final ranking of the alternatives. In this paper, 9 criteria and 5 alternatives for the 
realization of transport from Serbia to Germany were observed. The results of the described 
methodology showed that road transport (via the Horgoš border crossing) proved to be the 
alternative with the best value, while road transport via the Batrovci border crossing proved 
to be the alternative with the worst value. 
 
Keywords: mode selection, transport, sustainable logistics, SWARA, MARCOS 

1. INTRODUCTION 



2. PROBLEM DESCRIPTION AND LITERATURE REVIEW 





3. METHODOLOGY 
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OVERVIEW OF CRITERIA AND METHODS OF MACHINE 
LEARNING FOR SUPPLIER SELECTION 

Gordana Radivojević a, Milica Mitrović a, , Dražen Popović a 

Abstract: The management and development of relationships with the supplier directly 
affect the efficiency and profitability of the company's operations. Modern information 
technologies enable the collection and processing of large amounts of data based on which 
new information can be created. Consequently, machine learning finds increasing 
applications in the supply chain. This paper provides an overview of the most common 
criteria and methods of machine learning in order to select the supplier. The application of 
machine learning and artificial intelligence can achieve significant optimization of the 
process in the supply chain. 

 
Keywords: supply chain, machine learning, supplier selection, criterion.  
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2. LITERATURE REVIEW  





3. CRITERIA FOR SUPPLIER SELECTION  

 





4. METHODS FOR SUPPLIER SELECTION  

 
 
 
 
 





 

5. CONCLUSION  
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IMPROVING DISTRIBUTION PROCESS USING BUSINESS 
PROCESS MODEL AND NOTATION 

Svetlana Živanović a,*, Vukašin Pajić a, Milorad Kilibarda a 

Abstract: The distribution process is divided into a number of sub-processes that are 
implemented in order to meet the requirements of the end-user. For this reason, the 
distribution is characterized by extreme complexity (division into a series of complex 
activities), and it represents an area of continuous optimization. BPMN (Business Process 
Modelling Notation) is a tool used for the purpose of modelling business processes, as well as 
displaying the environment in which the elements of the system can communicate or 
exchange information. For this reason, BPMN has found significant application in logistics, 
and therefore in the distribution process. The aim of this paper is to improve distribution 
process by using BPMN as a tool. In this particular case, the application of BPMN obtained 
results on the utilization of resources, the time necessary for individual activities, as well as 
the costs of the process, which are a good basis for further analysis and decision-making in 
order to improve this process. 

 
Keywords: distribution, BPMN, process optimization, logistics  

1. INTRODUCTION  

*  



2. DISTRIBUTION PROCESS MODELLING USING BPMN 







3. SIMULATION OF DISTRIBUTION SCENARIOS 

 

Table 1. Input data 

 Time [min] Resources Costs 

Preparation of the 
goods 

15 order pickers 1.5  eur/h 

Enlarging / Merging 
the goods 

3-5 order pickers 

Processing the 
documents 

2 administrator 2  eur/h 

Vehicle selection 6-8 administrator 2  eur/h 

Route defination 60 administrator 2  eur/h 

Distribution of goods 
according to shipping 

directions 

30 order pickers 1.5  eur/h 

Loading the goods into 
the vehicle 

20 order pickers 

forklift 15000 eur/forklift 



   

  

Transport of the goods 
to the place of 

unloading 

25 driver 2  eur/h 

vehicle 30000 eur/vehicle 

Waiting at the 
unloading place 

10 driver 2  eur/h 

vehicle 30000 eur/vehicle 

 

Unloading 

20 driver 2  eur/h 

vehicle 30000 eur/vehicle 

store manager 2  eur/h 

Quantitative and 
qualitative control 

5-7 driver 2  eur/h 

store manager 2  eur/h 

Receipt 10 store manager 2  eur/h 

 

Loading returns 

8-10 driver 2  eur/h 

vehicle 30000 eur/vehicle 

store manager 2  eur/h 



Table 2. Output results of the model - Average time of realization of activities 

Observed time The first 
scenario

The second 
scenario

  



Table 3. Model outputs - Average resource waiting time 

Observed time The first scenario The second scenario 

Average resource waiting 
time when unloading at 

place 1 
2 min 3s 4min 21s 

Average waiting time for a 
resource when unloading at 

place 1 
2 min 2s 4min 14s 

Average resource waiting 
time when loading returns 

at place 1 
3 min 9s 4min 35s 

Average waiting time for a 
resource when receiving 

goods at place 2 
15s 1min 48s 

Average resource latency 
when loading returns at 

place 3 
3min 11s 4min 32s 

Table 4. Output results of the model - costs of realization of the distribution process 

Costs The first scenario The second scenario 

Total cost (eur) 2.317.104,6 2.315.998,6 



Table 5. Output results of the model - degree of resource utilization 

The first scenario The second scenario

4. CONCLUSION  
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PREDICTION OF DAILY DEMAND FOR GOODS USING WEKA 
SOFTWARE TOOL  

Milica Mitrović a, , Slađana Janković a, Snežana Mladenović b 

Abstract: Predicting the demand for goods is an important task that directly affects 
procurement planning, inventory management and sales. Companies need to make an 
accurate forecast of demand for goods in order to successfully respond to customer requests 
and have an adequate range and quantity of stock goods. Based on the collected historical 
data and the application of predictive analysis methods in data mining software tools, 
companies can predict the demand for goods. In this paper, the prediction of the daily 
demand of five products was performed using supervised machine learning in the Weka 
software tool. The following features were selected as independent attributes that affect the 
quantity of goods demanded: product, day, month and day of the week. The datasets on 
which machine learning models were trained and tested covers the period from January 
2018 to September 2020. Research shows that supervised machine learning is an effective 
method for predicting the demand for goods. The best results in predicting the demand for 
selected products were shown by the Decision Table and Random Forest algorithms. 

 

Keywords: logistics, machine learning, prediction, demand. 

1. INTRODUCTION 
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3. CASE STUDY  



4. RESULTS AND ANALYSIS OF RESULTS 









5. CONCLUSION 
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FACTORS THAT INFLUENCE A CHOICE OF AIRPORT BY 
FREIGHT FORWARDER: SERBIAN, CROATIAN AND SLOVENIAN 

MARKET 

Danica Babić a,*, Milica Kalić a, Slavica Dožić a, Stefan Živojinović b 

Abstract: Choice of airport is a crucial issue from freight forwarder point of view. In order 
to find optimal solution related to transport of shipment, it is necessary to identify factors 
that influence an airport choice. It is important to emphasize that airport can attract cargo 
airlines and freight forwarders if airport is supported by infrastructure such as direct 
highway access, a fully operational cargo terminal, as well as a positive reputation for cargo 
established over time. Thus, freight forwarder takes into account all airports within an 
acceptable radius, considering supply of airlines. The supply includes total costs, structure 
of price and quality of connections affecting on transport time of shipment. This paper will 
analyze factors that influence a choice of airport and will illustrate by example of Serbian, 
Croatian and Slovenian market. The choice of departure airport and appropriate airline is 
based on real data of above-mentioned factors. 

 
Keywords: freight forwarder, airport choice, airline supply 

1. INTRODUCTION 
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2. LITERATURE REVIEW 

3. AIRPORT CHOICE BY FREIGHT FORWARDER 



4. CASE STUDY: FREIGHT FORWARDER’s CHOICE OF AIRPORT 
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Parameters Description BEG-DXB ZAG-DXB 

Frequency (f) 

Tnonstop 

Tmax 

Tfly 

Ttransfer 

Tperceived 

Pperceived - 
Tnonstop 

Tmax - Tnonstop 

q 

CNU= q*f 
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PART VI WAREHOUSING AND MATERIALS HANDLING 



 

FRAMEWORK FOR IMPROVING WAREHOUSE SAFETY 

Dragan Đurđević a, Milan Andrejić a, Nikola Pavlov a,  

Abstract: Warehouses are a crucial component of every supply chain. They are undergoing 
a transition of goods flows, necessitating the implementation of intensive warehousing, 
transportation, and transshipment operations with products. The necessity for safety is 
becoming more obvious in many areas nowadays. Logistics, and especially warehousing, is 
one of the domains where these requirements are most prominent. The safety of warehouse 
work operations is divided into three categories: occupational safety, workplace safety, work 
safety, and fire safety. The major objective of this research was to offer a methodical 
approach to warehouse management and safety improvement. This method, which is based 
on systems analysis principles, has nine basic steps: Identification of the need for safety 
management, analysis of the current situation, identification of risk generators and hazards 
posed by generators, risk analysis, preventive and corrective measures, investments and 
investment effects, training staff, and periodic and continuous checks of system. 

 

Keywords safety, warehouse, methodological approach, risk, systematic analysis

1. INTRODUCTION 

 



2. FORMULATION OF THE PROBLEM AND LITERATURE REVIEW 

2.1 Formulation of the problem 

2.2 Literature review 



3. METODOLOGICAL FRAMEWORK FOR IMPROVING WAREHOUSE SAFETY 

3.1 Identification of the need for safety management 

3.2 Analysis of the current situation (As-is analysis) 





3.3 Identification of risk generators 

storage / order-picking zone‡

3.4 Risk identification by generators 
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3.5 Risk analysis - strategies for calculating risk 
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3.6 Suggestions for risk reduction and elimination 
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3.7 Investments and their effects 

3.8 Employee education and system validation 
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DIMENSIONING BLOCK STACKING SYSTEMS 

Nikola Pavlov a, , Dragan Đurđević a, Momčilo Miljuš a 

Abstract: Palletized unit loads can be stored in several different ways. There are 
technologies with storage equipment and technologies without storage equipment. The 
oldest storage technology is block stacking system, which is still in use today. This technology 
only needs space, not storage equipment. This greatly reduces storage costs, but there are 
certain limitations in terms of selectivity, accessibility, and etc. This system should be 
optimized in order to make the best use of storage capacity/space. Dimensioning, which is 
the subject of this study, is one of the subjects of optimization. The goal is to demonstrate 
several approaches to dimensioning the block stacking system based on the characteristics 
of the problem to be solved. Methods for determining the optimal lane depth, and many other 
dimensions, will be presented in this paper. In addition, relevant papers on this topic will be 
presented and briefly discussed.  

Keywords: Warehouse, Block staking systems, Dimension problem 

1. INTRODUCTION 
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THE SELECTION OF PALLET TYPES BY RAW MATERIAL USING 
THE EDAS METHOD  

Natalija Kostić a,* 

Abstract: Although the pallet may not receive much attention, it plays a significant role in 
the supply chain. Palletization is one of the most commonly used methods for uniting 
products and transporting stored goods safely and effectively in many industries. Nowadays, 
there are different types of pallets, that vary in dimensions, the material they are made of, 
their shape and usage characteristics. Each pallet type has its advantages and 
disadvantages, which should be considered when choosing the appropriate one. 
This paper is about the selection of the pallet type according to their raw material, in terms 
of logistics requirements for cost-effectiveness, durability and resistance to external 
influences and ecology requirements for recyclability and have the lowest negative impact 
on the environment. Wooden, plastic and cardboard pallets were evaluated using the multi-
criteria decision-making method EDAS. 
 
Keywords: Pallets, Packaging, EDAS, Ecology, Logistics 
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2. LITERATURE REVIEW 



3. EDAS METHOD 
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FORKLIFT SELECTION USING AN INTEGRATED CRITIC-
MARCOS MODEL 

Eldina Huskanović a, Željko Stević a,* 

Abstract: In modern logistics processes, forklifts represent one of crucial means for 
performing handling operations. As a result, they play a very important role in achieving the 
overall efficiency of logistics systems. Based on the research conducted in the warehousing 
system of the Natron-Hayat company, and taking into account the current needs of the 
company, experience and knowledge of managers as decision-makers in this warehouse, 
criteria and alternatives for selecting a forklift were defined. The objective CRITIC (Criteria 
Importance Through Intercriteria Correlation) method was used to determine the 
significance of the criteria, while the MARCOS (Measurement of Alternatives and Ranking 
according to Compromise Solution) method was used to evaluate and select the most 
favorable forklift. By analyzing the collected data using the MARCOS method, it was obtained 
the ranking of alternatives, according to which the A4 forklift is the most favorable 
alternative, and the A1 forklift is the worst alternative. The obtained results have been 
verified through sensitivity analysis, which includes changes in weight criteria, as well as 
comparative analysis with other methods of multi-criteria decision making.    
 
Keywords: forklifts, warehouse, multi-criteria decision making, CRITIC, MARCOS 

1. INTRODUCTION 

Logistics as an area is becoming increasingly important every day by rationalization and 
optimization activities improving the whole business and the overall effect of the supply chain. 
In addition to transport, which is the greatest cause of logistics costs, as a very important 
element or subsystem of logistics, there is a warehousing subsystem with all the accompanying 
activities. Taking into account that the movement of goods is a dominant activity in a modern 
warehousing system, the processes become more complex, so it is necessary to create different 
models for decision-making. This paper analyzes the warehousing system of the Natron-Hayat 
company as well as the possibility of purchasing another forklift to perform handling 
operations. Through the overall research, and this paper is a part of it, the parameters of queues 
on two transshipment fronts in the warehousing system were calculated in the first phase, and 

* 



it was determined that Natron-Hayat achieves satisfactory results with two existing 
transshipment fronts. In the next phase of work, the efficiency of transport and handling 
equipment in the company's warehousing system was calculated, and the DEA method was 
applied to determine the efficiency of a total of eight forklifts operating in the Natron-Hayat 
warehousing system. Since the DEA method showed insufficient discriminatory power to 
determine the overall efficiency of all eight forklifts, the MCDM model was further applied. 
The final phase of the work is a part of the research presented in this paper. After determining 
which forklift is the most efficient in the warehousing system, it was started the procurement 
of an additional forklift according to the needs and appropriate criteria in this warehousing 
system. To analyze the collected data, it was used an integrated multi-criteria model: CRITIC-
MARCOS. The CRITIC method is an objective MCDM method which was applied to calculate 
weight coefficients used then in the MARCOS method to weight the initial values.  

2. BRIEF LITERATURE REVIEW 



3. METHODOLOGY 
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4. APPLICATION OF INTEGRATED CRITIC-MARCOS MODEL FOR FORKLIFT 
SELECTION 

 

4.1 Determining the criterion weights using the CRITIC method 
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5. SENSITIVITY ANALYSIS AND COMPARATIVE ANALYSIS 

5.1 Analysis of the sensitivity of the results to changes in the significance of the 
criteria 
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WHAT ARE MANAGERS THINKING ABOUT WMS? 

Dimitris Folinasa, Periklis Gialamaidisa,*, Dimitris Aidonisa, Charisios 
Achillasa, Dimitris Triantafylloua 

Abstract: The aim of this study is the identification of the main benefits and costs of 
installing a Warehouse Management System (WMS) in a company. Logistics managers of 7 
big 3PL’s in Greece using WMS were interviewed. The survey was conducted from December 
2021 to March 2022. According to the responses, businesses have been able to minimize 
errors by saving time. Moreover, WMS along with Radio Frequency (RF) gives its user the 
essential information about the operation he has to perform with precision and speed. Some 
suppliers have access to their customers’ systems and thus anticipate the demand 
themselves, avoiding not only shortages but also the accumulation of goods in the company’s 
warehouses. Customers are more satisfied as they receive their orders at the right time, 
quality and quantity. Costs in purchasing, maintaining and supporting software and 
equipment increased while labor cost, error cost and destruction of goods decreased. The 
current study confirms the literature and highlights specific pros and costs that might lead 
to new WMS installations.  

Keywords: Warehouse Management Systems, Warehousing, Cost, Benefits, Thematic 
Analysis.  

INTRODUCTION

WMS helps companies to automate, simplify, 
optimize and redesign the related business processes and also helps the decision-makers to 
make better decisions regarding warehousing and inventory control



1. LITERATURE REVIEW 

 

 



 

2 RESEARCH METHODOLOGY

 
 
 
 
 
 
 

 



 

 

 

 

 

 

 
 
 
 

3. RESEARCH FINDINGS 

3.1 Why did you invest in WMS? 



3.2 After the installation of WMS, was there a decrease or increase in the 
company's storage needs? 

3.3 In which basic functions of your warehouse was a reduction in human error 
observed? 

3.4 How was the warehouse clerk assisted in finding the exact location of the 
stocks and their current balance? How was this achieved?  



3.5 How is now your cooperation with your suppliers in terms of the exchange of 
information concerning stocks? 

3.6 The execution time of the order consists of three sub-times: the processing 
time of the order, the collection time of the products and the loading and delivery 
of the products to the customer. How were these times affected by WMS? 



3.7 How are stock shortages now addressed and how is it possible to avoid the 
accumulation of large quantities of warehouse items? 

3.8 How has your customers' experiential experience been affected? 

. 

3.9 What sub-operating costs of the warehouse have been affected? (Decrease or 
increase) 



3.10 How has the productivity of the workers in the warehouse been affected? 

3.11 To what extent the process of tracking product expiration dates help 
economies of scale? 

4. CONCLUSIONS AND DISCUSSIONS 
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PART VII STUDENT’S SESSION 



 

IMPLEMENTATION OF NEW INDUSTRY 4.0 IN SUPPLY CHAIN 
MANAGEMENT  

Miljana Svrzić a, Jelena Živković a, Veljko Milovanović a,*  

Abstract: Industry 4.0's new digital technologies are changing business operations and 
supply chain performance. Companies are using modern technologies to transform their 
supply chains from basic operational hubs to the core of business innovation as a result of 
globalization, increased product complexity, and rising customer demand. In the supply 
chain, Industry 4.0 technologies and trends help meet client needs more efficiently. To 
optimize their global logistics, leading supply chains innovate and employ more 
technological solutions that increase visibility, data quality, and carrier connections. 
Although some companies are still hesitant to risk their supply networks, the paper examines 
key Industry 4.0 technologies that have provided many advances and benefits. Future supply 
chain trends are also discussed, as well as the directions in which they will evolve. 

 

Keywords: supply chain, new technologies, future trends, Industry 4.0.  

1. INTRODUCTION  

 



2. TECHNOLOGIES IN SUPPLY CHAIN MANAGEMENT 

2.1 IoT – Internet of Things 



2.2 Artificial intelligence and 5G 

2.3 Blockchain 



2.4 Cloud Computing 

2.5 Digital Supply Chain Twins 



3. FUTURE TRENDS IN SUPPLY CHAIN MANAGEMENT 

3.1 Shorter product life cycle 

3.2 Flexibility of Supply Chains 

 
 

 
 

  
  



3.3 Sustainability of Supply Chains and Green Logistics  

3.4 Improving the predictability of Supply Chains 

3.5 Using autonomous robots  



  
  
 

 
 

 
  

4. CONCLUSION  
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THE BENEFITS OF USING DRONES WITHIN LAST-MILE 
DELIVERY ACTIVITIES IN THE SMART SUPPLY CHAIN 

Aleksandra Đelekar a, Anja Despinić a,* 

Abstract:  The aim of this paper is to consider the term of the last-mile delivery, as well as 
problems that may arise and their solutions. Last-mile delivery is the last step in the supply 
chain to deliver the goods to the end-user. This is the most important step in achieving 
customer requirements. There are different ways of realizing the last-mile delivery, such as 
conventional shopping, "click and collect", application of pick-up points and locker stations, 
home delivery, and in-car delivery. Last-mile delivery can be exposed to many challenges and 
problems that include outdated technology, COVID-19 regulations, increased CO2 emissions, 
poor logistical visibility, etc. The use of autonomous drones is an attractive and modern way 
of solving the last-mile delivery problems. This paper discusses the use of drones as 
significant during the COVID-19 pandemic to deliver the necessary drugs and vaccines to 
some vulnerable areas.  

Keywords: supply chain, LMD, drones, trends.  

1. INTRODUCTION  



2. THE TERM OF THE LMD IN THE SUPPLY CHAIN 

The last-mile

The first mile

The middle mile



2.1 Options for LMD logistical fulfillment 

conventional 
shopping

"Click and Collect,"

pick-up points,

locker stations,

Home delivery

in-car delivery

2.2 LMD problems 



 

 

 

 

 

 

 

 

 

 

 

 

 

3.  AN EXAMPLE OF SOLVING THE LMD PROBLEMS 

LMD 
problems 





4. SOME ACTUAL TRENDS WITHIN THE LMD 

 

4.1 E-commerce 

E-commerce



4.2 Short delivery time 

delivery time 

 

4.3 Crowdsourcing 

Crowdsourcing

4.4 Consumer experience 

experience and impression of the 
consumer 



5. CONCLUSION 
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THE IMPORTANCE OF THE IMPLEMENTATION OF LEAN 
TOOLS IN THE AUTOMOTIVE INDUSTRY 

Mia Poledica a,* , Jelena Mićunović a 

 

Abstract: Just in Time and Just in Case are essential Lean technologies that offer significant 
benefits in a variety of supply chain management scenarios. Those technologies are the 
mainstays of the Lean concept's tools that help to reduce costs, increase profitability, and 
meet consumer demands. They aim to reduce all waste by eliminating all actions that do not 
add value to the product. The paper also discusses the Poka-Yoke system and Kanban cards 
in addition to these tools. The benefits of applying this approach are demonstrated by 
Volkswagen, which has used these technologies to greatly improve production processes and 
the entire company. 

 

Keywords: LEAN, automotive industry, JIT, JIC. 

1. INTRODUCTION 



2. LEAN TOOLS – GENERAL TERMS 

3.  LEAN TOOLS IN PRODUCTION  

3.1 Just in Time  



3.2 Kanban  



3.3 Just in Case 



Just in Case Just in Time 

3.4 Poka-Yoke system 



4. SOME BENEFITS OF IMPLEMENTATION OF LEAN TOOLS IN THE AUTOMOTIVE 
INDUSTRY 



5. CONCLUSION 
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LOGISTICS PROCESSES AND CHALLENGES IN AIR TRANSPORT 
OF TEMPERATURE-CONTROLLED GOODS  

Sara Jovanović a, Ivana Ivanović a,*  

Abstract: The two basic parameters that determine the choice of mode of transport are the 
type of goods and the speed at which they must be transported. Despite the high costs and 
space constraints, the transport of goods by air is becoming an increasingly common choice 
of customers. This paper emphasizes the transport of perishable goods by air, which requires 
maintaining an appropriate temperature level in order to maintain good quality of the 
goods. Efficient implementation of all logistics processes and their continuous monitoring 
and control affect the success of the transport of this type of goods. The aim of this paper is 
to point out possible problems when transporting goods by air and the advantages of using 
different types of cargo handling units, which greatly facilitate the maintenance of the 
required temperature level, as well as conditions and recommendations for their transport 
by air. 

 
Keywords: supply chain, logistical challenges, temperature regime. 

1. INTRODUCTION 



 

2. COLD SUPPLE CHAIN 

2.1. Types of goods and their temperature regimes during transport 



Temperature range Type of goods transported under the 
specified temperature range 

Deep freezing (-30 to -25)  
 

Frozen (from -20 to -10)
 
 

Chilled (from 2 to 4)
 
 
 

Cooling (from 2 to 8)

 

 

Chilled (from 12 to 14)

 

Temperature ranges from 15 to 25 
 
 

2.2. Types of aircrafts and ULDs when transporting goods under temperature 
regime 





 

 
 

 

 
 

3. LOGISTICS PROCESSES IN THE COLD CHAIN 

Storage 

Manipulation 



Packing 

 
 
 
 
 
 
 

Transport 



Monitoring and traceability 

,  

4. CHALLENGES IN THE TRANSPORT OF GOODS UNDER TEMPERATURE REGIME - 
EXAMPLE OF THE COMPANY MILŠPED BELGRADE 



 Improper storage temperature

°

 Discontinuous use of transport equipment - 

 Loading problems 

 Packaging errors

 Flight cancellation - 

 

 Delivery Delay - 



 

Standardization 

5. CONCLUSION  
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RESEARCH ON SATISFACTION OF LOGISTICS SERVICES USERS 

Dragana Todorović a,*, Milica Živanović a, Jana Žižović a 

Abstract: Customer service, customer satisfaction and quality of service are constant 
challenges for logistics providers. Increasingly stringent market requirements and strong 
competition on the one hand, i.e., the complexity of logistics processes and activities on the 
other hand require constant measurement, monitoring and improvement of logistics 
services. The right measure of the quality of logistics service is the degree of customer 
satisfaction. Satisfied customers usually return to providers, while dissatisfied customers 
leave the provider and go to the competition trying to meet their own expectations. A lower 
level of customer satisfaction results in high costs for the company, which are reflected in 
lost income based on lost customers. Therefore, it is necessary to develop and apply various 
procedures, methods and measurements of customer satisfaction. In this paper a 
methodology for measuring customer satisfaction is proposed and is based on survey and 
complaints and appeals system. 

 
Keywords: logistics, customer satisfaction, quality of service. 

1. INTRODUCTION 

*  



2. SATISFACTION OF LOGISTICS SERVICE USERS 

 Satisfaction of users before the realization of the service 

 Satisfaction of users during the realization of the service 

 Satisfaction of users after the realized service 

 
 
 
 



 

 

 

 

 

3. METHODOLOGY FOR MEASURING CUSTOMER SATISFACTION



3.1 Survey questionnaire 

Survey questionnaire for corporate clients 



Survey questionnaire for standard clients 



3.2 Complaints and appeals system 



 
 

 

 
 

 
 
 

 

 
 
 
 
 



4. SWOT ANALYSIS 

STRENGTHS (S) WEAKNESSES (W)
A survey: A survey: 

Complaint: Complaint: 

 
OPPORTUNITIES (O) THREATS (T) 

A survey: A survey: 

Complaint: Complaint: 
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