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Abstract: Fair Trade (FT) plays an important role in the regional promotion and
development. Exhibitors mostly observe FTs as an opportunity to promote their products and
activities. Number of exhibitors, the quality of their products and their origin affect the
number of FT visitors. Logistics support is needed in order to adequately organize such a
manifestation. Also, a detailed preparation plan and schedule are essential for high
organizational level and smooth supply execution. The objective of this paper is to describe,
analyze and simulate servicing of Novi Sad tourism FT exhibition. The queuing theory was
basis for data analysis and determination of characteristics of operating channels. The
primary focus of the queuing theory was to define main principles of how the system works
and to enable appropriate basis for computer analysis. The FT exhibition supply process was
modeled taking into account the distribution of vehicle unloading procedures at two
locations, assuming Poisson distribution for arrival rates (1) and Exponential distribution for
service rates (). Software Matlab with its toolbox Simulink were used for the generation of
the computer simulation model. The final step was to incorporate determined inputs (A and u)
into simulation model and to analyze results. The outputs were multiple parameters of the FT
system. Additional possibility was to predict and define requirements for more demanding
servicing capacity. Obtained parameters from the simulation imply that the Novi Sad FT
supply quality is satisfactory, but can be enhanced. Therefore, several measures that would
lead to an improved performance and increased supply efficiency are proposed. Furthermore,
the paper establishes links between logistics, exhibition organization processes and software
support. The most important contributions of this paper are: (i) computer simulation of the
real system with multiple opportunities for detailed analyses, predictions and improvement of
decision-making processes (ii) correlation between closed-loop supply chain and FT
exhibition organization and (iii) comprehensive analysis of Novi Sad FT exhibition and
consequently, insight into regional economic development and progress.

INTRODUCTION

Organizations have for a long time tried to optimize and improve the physical material
flow within the various and complex supply chains, trying to gain competitive advantage [1].
Today, material and information flows are suffused and present key factors in all complex

I-1



organizational networks. Fair Trade (FT) exhibition is an organizational structure in which the
optimization of material and information flows have central role. Traditionally, FTs are
defined as events that bring together, in a single location a group of suppliers who set up
physical exhibits of their products and services from a given industry or discipline [2].
According to the World Fair Trade Organization (WFTO), FT is a trading partnership, based
on dialog, transparency and respect, which seeks greater equity in international trade. It
contributes to sustainable development by offering better trading conditions to, and securing
the rights of, marginalized producers and workers [3].
The paper has multiple objectives:
1. To point out significance of FT exhibition for the city of Novi Sad and for the
region,
2. To determine correlation between FT exhibition organization process and logistics,
and
3. To propose computer simulation model of the real system with multiple
opportunities for detailed analyses.

However, the main purpose is to evaluate FT performance through main parameters
(Lt, Lg, Wt, Wq and U) in the simulation model. Detailed description of parameters is given
in Section 4. Queuing theory thoroughly describes all parameters [4] and helps the generation
of the simulation model. Simulation was performed in software MATLAB and its toolbox
Simulink. In order to obtain outputs from the simulation model, precise inputs are required.
Data are collected and statistically analyzed on the basis of a quantitative research during FT
exhibition. Arrival rates (A) and service rates (i) are than calculated and input preparation was
completed. The final step was to design simulation model and test it. This was the most
complex step and the main contribution of this paper.

The paper is organized as follows. In the second Section a FT framework and its
significance is considered and discussed. More importantly, FT layout is presented. In the
third Section, correlation of FT and management logistics concept is determined. The fourth
Section shows simulation model, detailed blocks description and main results. The last
Section provides a sketch of a transition situation in which Serbia is, future measures for FT
improvement and future research.

FARE TRADE FRAMEWORK AND SIGNIFICANCE

The FT which was analyzed in this paper is in the second largest city in Serbia — Novi
Sad. Novi Sad FT was founded in 1929. It spreads on the area of 226.000 m2 and the indoor
exhibition area covers 60.000 m2. There are 37 halls, among which the most up-to-date is the
Master Hall, which offers 5.970 m2 of exhibition area. Novi Sad FT Congress Centre covers
2.230 m2. Six small and one large hall facilitate organization of two simultaneous events for
1.000 and 350 people [5]. Tab. 1 shows the framework of this research.

Tab.1. Basic information about the research

Observed FT
manifestation
Type of research Quantitative research

To identify main characteristics of arrival rates and service rates (A
and ) during supply of FT’s activities in the city of Novi Sad

Tourism Fair

The aim of research

Target groups Trucks, vans, cars
Obtained results 112 vehicles recorded, 96 used in simulation model (90,57%)
Research period October 2012.

Very important aspect of comprehensive analysis is a current situation in Serbia — a
transition. The most of European countries have passed through this phase and all of them are
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familiar with possible difficulties and obstacles which can occur for many organizations due
to lack of well-defined legislation and professional knowledge. These aspects are very
important for understanding external factors which may intensely affects organizational
processes. Three strongest factors are:

1. Financial — highly variable number of exhibitors and visitors,

2. Organizational - many companies retained the old habitual way of doing business

without a tendency to incorporate innovations, and
3. Professional — noticeable lack of skilled experts.

FT exhibition has a very important role for the city and for the region, respectively.
Considering that the city of Novi Sad is the main pillar in the region, analysis of such a
manifestation gains a greater significance but also provides an overview of the organizational
potential and a mirror of the regional economy. Using modeling and simulation in organizing,
assembling and scheduling is a necessity required by the fact that these systems have to
satisfy stricter requirements imposed by the market, including increase of quality and precise
delivery time [6]. Good coordination between these steps is very important because of the
short period of the manifestation preparation time (1 day before the exhibition). The
simulation model is thus very significant predictor of any potential bottlenecks and associated
problems. Also, prediction of main parameters may show direction in which managers should
focus most of their efforts and attention.

Queuing theory plays significant role in this paper. Arrival rates (A) and service rates
(1) are considered as main parameters in the model formulation. Application of queuing
theory in FT manifestations hasn’t been conducted in the past, which emphasizes significance
of this analysis. However, FT manifestations are very convenient for optimization analysis of
exhibition space and layout. P. Schneuwly et al. [7] proposed layout modeling and
construction procedure for the arrangement of exhibition spaces in a FT. This paper was a
springboard for further analyses of a FT and optimization solutions. A. E. F. Muritiba et al.
[8] analyzed optimal design of FT layout. Several basic mathematical programming models
were elaborated and their enhancement is proposed. Although, layout optimization analysis
hasn’t been performed in this paper, exhibitors schedule is shown in Fig. 1. Novi Sad FT
managers created this layout with the help of professional knowledge and experience. At the
same time, they take into consideration both, exhibitors’ and visitors’ requirements and needs.
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Fig.1. Novi Sad FT exhibition Hall
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FARE TRADE AND CLOSED-LOOP SUPPLY CHAIN

Nowadays logistics plays the strategic role in most organizational processes. In the
case of Novi Sad FT exhibition correlation between closed-loop supply chain and FT
organization is identified and shown in Fig. 2. Incorporation of logistics in organizational
processes has several goals [9]:

- To optimize all processes,

- To generate added value,

- To identify and eliminate weak spots,

- To coordinate between people and their assignments and problems along the way,

- To create new configurations of products, services and possibilities,

- To emphasize exhibitor’s competitive position on the market,

- To achieve success in lead of core logistics activities, etc.
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Fig.2. lllustration of closed-loop supply chain in an FT organization

Logistics is concerned with getting products and services where they are needed and
when they are desired [10]. In accordance with this, an FT manifestation is considered as
closed-loop supply chain (encompassing forward and reverse logistics approach). Closed-loop
supply chain system has to provide answers for a wide range of issues including planning,
organizing, directing and controlling the flow of materials, people, energy and information.

Forward logistics approach has three phases: preparation, servicing and arrivals and
layout execution. Each phase requires thoroughly developed strategy with precise tasks and
the execution order. This paper is mostly concerned with the second phase and forming of the
simulation model, but opportunities for different analyses approaches are multiple. In order to
achieve high organizational level and smooth supply execution partnership relation between
FT organizers and exhibitors with all necessary conditions needs to be defined. The necessary
condition for partnership includes: shared understanding, mutual commitment, distinct
contribution, shared objectives and trust [11]. Proper functioning of all of these steps is
required to minimize any potential problems during supply process.

Reverse logistics approach implies all processes and activities correlated with reverse
material flows. In general, exhibition amounts are not equal in forward and reverse directions,
because of the possibility of visitors buying most of the products. Reverse logistics support
facilitates all processes during reverse flows making them more transparent and visible.

Fig. 3 shows geographical allocation of exhibitor’s origin and Novi Sad FT
destination. This illustration is important in order to point out the need for logistics support
during organizational and execution phases.



Fig.3. Geographical allocation of exhibitors and Novi Sad FT exhibition

SIMULATION MODEL AND RESULTS

Obtained data from the quantitative research are merged in one dataset in Excel. The
first step was to calculate arrival rates (L) and service rates (u) in order to facilitate input
preparation for the simulation model. FT exhibition supply process was modeled by
considering distribution of vehicle unloading procedures at two locations, assuming Poisson
distribution of arrival rates and Exponential distribution of service rates.

Simulation analysis of FT exhibition is significant for multiple reasons:

- Comprehensive analysis of obtained results,

- Full insight into FT organizational strengths and weaknesses,

- Transparency of all processes,

- Simplified modification and process enhancement,

- Burden prediction,

- Decision — support clarification,

- Future measures for improvement, etc.

Software MATLAB, queuing theory, and discrete-state model, play a vital part in the
generating simulation model and outputs analysis. Specifically, software MATLAB with its
toolbox Simulink was used to create simulation model (Fig. 4). MATLAB provides a
relatively easy-to-use, versatile, and powerful simulation environment for investigating the
basic, as well as clinical, aspects of dynamics systems [12]. Simulink is an environment for
multi-domain simulation and model-based design for dynamic and embedded systems. It
provides an interactive graphical environment and a customizable set of block libraries that
offer the possibility to design, simulate, implement, and test a variety of time-varying
systems, including communications, controls, signal processing, video processing, and image



processing [13]. Model is created using Simulink’s SimEvents section with different blocks.
The final output was simulation model by which data were tested.
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Fig.4. Basic blocks in the simulation model

Obtained data from the quantitative research are merged in one dataset in Excel. The

first step was to calculate arrival rates (A) and service rates (u) in order

The graphical drag and-drop interface in Simulink was basis for building a discrete-

event model. The key feature includes [14]:

* Libraries of predefined blocks, such as queues (FIFO queue), servers (N-server),
timing (Start timer and Read timer), generators (Time-based entity generators) and
sinks (Entity sink and Signal scope) for modeling system architecture. Blocks are
explained in Tab. 2;

* Built-in statistics such as number of entities in queue and in block, average elapsed
times, number of entities timed-out and utilization;

» M-function for calculating main results.

Tab.2. Description of blocks from the simulation model

Blocks: Description
Designed to generate entities using integration times that satisfy
“Time-Based specified criteria. The integration time is the time interval between two
Entity successive generation events. In this paper Poisson distribution is
Generator” determined/assumed and according to that the adequate parameter
A=4,68 h'l is entered.
Associates named timer to each arriving entity independently and start
“Start Timer” | timing. It has two ports: the first one is for arriving entities and the
second one is for departing entities.
“FIFO Queue” tSi:ﬁ:aes entities in sequence first-in, first-out for undetermined length of
. ... | Reports statistical data about named timer associated with arriving
Read Timer -
entities.
“N-Server” S_tores up to N entitie_s, serving each one_independently for a period of
time and then attempting to output the entity through the OUT port.
“Event-Based | Generates random numbers from specified distribution, parameter and
Random initial seed. Parameter pu=4,22 h™ is entered.
Number”
“Entity Sink” ,:act(r:]epts all block entities and provides a way to terminate an entity

Arrival rates and service rates are measured for 12 hours period, during which the FT
exhibition supply process was operating. Based on queuing theory, calculated parameters (A
and W), and created simulation model in Simulink, simulation results are presented for 24
hours period in Tab. 3. The duration of the system simulation was 12 hours, corresponding to
the time period between 7 a.m. and 7 p.m., which presents the executive period of supply
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processes. Prediction results are shown in the case of potential extended functionality of the
system for additional 12 hours. While simulating, the main principle was to constantly
increase the simulation time in the simulation model for exactly 1 hour in order to observe
how parameters (mostly Lt, Wt and U) are changing during the working time. Entries and
exits of vehicles to and from the system, as well as multiple operations with the exhibition
material, are possible only during executive period. Before and after that period ramps are
closed and entrances in FT halls are possible only with special licenses authorized by
organizers. These two periods without vehicles entrances are identified from logistics
perspectives as preparation time and organization time. The first one implies the appropriate
logistical organizational scheme (including material and information flows and people), while
the second one involves the applicable logistical layout schedule for exhibiters and their
exhibits.

Tab.3. Simulation and prediction results from the simulation model

Simulation results Prediction results

Lg | Ls [ Lt [ wg ] ws Wit U Lg | Ls [ Lt [wg] ws | wt | U
ih | O ;018,018 0 | 023 | 023 | 0 |43,|018 102119 | 156 | 1074 | 12.30 | 0.41
oh | 010 ;075 [ 085 . 077 | 3,77 | 454 | 014 | 14, | 017 | 101 ; 118 { 1.61 | 10,95 | 1256 | 0.41
3 [ 009 ;076085099 634 | 733 | 022 | 15, | 021 | 1.04 | 126 | 168 ; 11,12 ; 12.80 i 0.42
4h | 007 [ 085092 ; 1.02 | 767 | 869 | 026 | 1gp | 021 _L_l_.(_)z_i_{._z_s_ﬁ;_ _1_.35_; 11,31 | 13.06 i 043
5h | 005 074 1079 1 097 | 819 | 916 | 029 | 17, | 021} 1.09 ; 1.30 ; 1.80 | 11,46 | 13.26 | 0.43
6h | 005 ; 0.82 ; 088 | 0.92 | 847 | 939 | 0.31 | g [ 0.20 | 1.06 | 1.5 | 1.85 | 11,6 | 1345 | 044
7h | 005 {085 089 088 ! 876 ! 9.64 | 032 | 1g,, | 019 | 1.03 | 122 | 1.88 | 11,74 | 13.62 | 0.44

. T 136! 197 | : :

gn | 012095, 107, 085, 908 ; 993 | 034 | poy | 0.29 | 1.08 | 1.36 | 1.92 | 11,83 | 1375 | 045
oh | 026 1 105! 131! 102! 946 ! 1048 | 035 | 5, | 050 | 1.12 | 162 | 2.03 | 11,93 | 13.96 | 0.45
10n | 023 { 107 1 130 1 1.23 | 9,9 | 1113 | 037 | oo | 051 | 116 | 1.67 | 223 | 12,05 | 14.28 | 0.46
11n | 021§ 102 123} 139 : 1025 | 11.64 | 0.39 | 5o, | 051 | 1.18 | 1.70 | 243 | 12,17 | 1460 | 0.46
12h | 019 | 1.04 | 123 | 1.49 | 10,53 | 1202 | 040 | o4 | 049 | 1.14 | 164 | 2.60 | 12,28 | 14.88 | 0.47

Where,

Lq is the number of vehicles in queue,

Ls is the number of vehicles on servicing,

Lt is the total number of vehicles in the system (Lg+Ls),
W(q is the time vehicles spend in the queue,

Ws is the time vehicles spend on servicing,

Wt is total time vehicles spend in the system (Wq+Ws),
U is utilization of the system.

Simulation results for 12 hours period show that the system was at the steady state
during the whole period (C * p > A). Those results were expected due to determined inputs (A
and W) and their determined similar values. The total number of vehicles in the system ranges
from 0,18 to 1,23 which implies that bottlenecks have not occurred. Similarly, the total time
vehicles spent in the system ranges from 0,23 min. to 12 min. which indicates that vehicles
were unloaded very fast, and without unnecessary detention. Maximal efficiency for the 12
hours period burdened has a value of 40%. Additional efficiency is possible depending on
how long the system works.

Prediction results for 24 hours operating scenario do not show significant changes in
the parameter values which suggests that the real-system can function with the same capacity
for 24 hours without bottlenecks and system burdens. This may be important because of
unpredicted organizational requirements which may always occur and potential situations in
which FT has to operate for longer period than usually.
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FINAL REMARKS AND FUTURE RESEARCH

The most important contributions of this paper are: (i) computer simulation of the real
system with multiple opportunities for detailed analyses, predictions and improvement of
decision-making processes (ii) correlation between closed-loop supply chain and FT
exhibition organization and (iii) comprehensive analysis of Novi Sad FT exhibition and
consequently, insight into regional economic development and progress. Proposed simulation
model and calculated and predicted parameters present a good basis for further research on
this topic.

Future measures which will improve the process organization and execution are:

- Automation in halls,

- Logistics information system,

- Additional parking spaces.

Future research can be extended in logistics comprehensive analysis direction. For
example, transportation, as a separate phase, can be observed and discussed. Additional data
are than required for further analysis: types of exhibit materials (diffused, in peace, liquid
etc.), types of flows (incoming, outgoing, internal), types of transport and different transport
means (e.g. by roads, water, rail or air. Road transport is the most common and there are
many vehicle categories which can be analyzed.), etc.
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Yuueepcumema ¢ Hosu Cao, @axkyimem no mexuHuuecku HayKu,
kameopa Tpaghux Engineering,
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CbPbUA

Knrwouosu oymu: FT uznoocoa, 3ameopen yuxkwva na sepuecama 3a oocmasku, Simulink,
yaxarne meopus, Matlab cumynayus.

Peztome: Tvpeosckume nanaupu u U3LOHCeHUs USPasm 8anCHA POJis 8 PeLUOHATHOMO
NONYAAPUUPAHEMO U pazgumuemo . M3znodxcumenume 21edam HA msax Kamo 6b3MOACHOCH 0d
HONYAAPUIUPAM c80UmMe NpoOyKmu u Oeunocmu. bpou na uznooscumenu, xavecmeomo Ha
U3NI00ICeHume CMoKY U MexHusi NPOU3xXo0 ce ompasiéa Ha Opos Ha nocemumenume. B masu
8Pb3KA € HeoOX00uMa N02UCMUYHA NOOKpena 3a op2anusupare Ha makasa nposea. Cvuo
maka, paspabomeame HaA NOOPoOeH Kamanoe, NIAH 3d NOO020MOBKA U 2pauKk 3a
Op2aHU3UPAHEMO ca OM CbUeCmBeHO 3HAYeHUe 3d BUCOKO HUBO U 21A0KO U3NBIHEeHUe Hd
oocmaskume. Llenma na mazu cmamusi e 0a onuuie , AHATUIUPA U CUMYAUPA 0OCTYIHCBAHE HA
Typucmuueckomo uznodxcenue ¢ Hosu Cao Teopusma 3a uzuaxame e 0CHO8A 3d AHANU3 HA
Oannu u 6Oasa 3a KomnwomuvpHa cumynayus. Ilpoyecvem Ha uznodcOenume O0OCMABKU e
MOOenupan Kamo ce 6zemam npeosuo pasnpeoeieHuemo Ha npoyeoypume 3a pa3mosapeaHe
kamo ce npeononaea Iloaconoso pasnpedeneHue 3a NIAHUPAHOMO Npucmueauel. (Ju
eKCNOHeHYUuanrHomo pasnpeoeierue 3a yenu Ha ycapey (ogpmyep Matlab c
uncmpymenmapuym  Simulink ce u3znonzeéa 3a eemepupame Mmooena HA KOMRIOMBbPHA
cumynayus. Ilocneonama cmvnka e éxnoueane Ha napamempume (AU [ ) 8 CUMYIAYUOH HUS
MoOen U aHanusupane Ha pesyimamume. JJoONbIHUMENHA 6b3MONCHOC € 0d Ce NPOSHO3UPAMm
npoyecume U onpeoenam UUCKBAHUA 34 No-83uckamenno oocayxcsane. Ilomyuenume
napamempu om CumMyIayusima noKazeam, ue Kayecmeomo O0CMABKUMe HA U3N0NHCEHUEMO 6
Hosu Cao e 0obpo, o moee da 6woam nodobpeno . Emo 3awo, ce npedrazam HAKOIKO
MepKu, Koumo we 008edam 00 No00OPeHa NPou3B0OUMeIHOCH U NO-200AMa eheKmuUeHOCm
Ha Oocmaskume. Ocgen moea , cmMamuama YCMAHOBA8A BPBL3KU MeHCOY J02UCTUKAMA,
OpeaHU3UPAHemo Ha Uu3nodcoOeHume npoyecu u cogpmyepna nodopvoicka . Haii-easxncnume
npunocu Ha mazu cmamusi ca: (1) KOMRIOMBPHA CUMYIAYUS HA PearHama CUcmema ¢
MHOHCECBO BLIMONCHOCMU 3a NOOPOOHU AHANU3U, NPOSHO3U U NOO0OpABAHe Ha npoyecume
Ha e3emane Ha pewenus (1) Kopenayus mexncdy 3ameopena eepuca 3a OOCMABKU U
uznosicoenama opeanuzayuss u (i) ysrocmen amanuz ua usznodcenuemo ¢ Hoeu Cad u
C1e0068aAMeNHO, NPUHOC 8 PESUOHATHOMO UKOHOMUYECKO PA3eumue U Hanpeovk.
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