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Abstract:

Introduction/purpose: Progress of science and development of new
technologies brings increased everyday use of goods with potential
human safety and health hazards. The aim of this paper was to select a
model for training individuals who are to perform the function of dangerous
goods transport advisors in the Ministry of Defense (MD) and the Serbian
Armed Forces (SAF).

Methods: The problem was solved through the use of the AHP (Analytic
Hierarchy Process) with ten subject-matter experts involved, who all
contributed - within their individual competency level, with different
individual weight of knowledge - to the final decision.

Results: The stability of the final decision was confirmed with a
dynamic sensitivity analysis through the use of Expert Choice 2000
Software.
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Connclusion: The results of the conducted research favored the model
by which the training should be conducted relying on one’s own
resources.

Key words: model, training, transport safety advisor, dangerous goods.

Introduction

Industrial development contributed greatly to the development of
transportation and through that to greater presence of dangerous goods
in transportation activities. Every participant of the process of dangerous
goods transport is exposed to the risk of possible accidents during the
dangerous goods transport. Dangerous good transport accidents also
present risk for individuals not directly involved in the process of goods
transport, their material goods and the environment in which they live.

Dangerous goods transport in the armed forces is very pronounced
given the fact that the majority of members of the armed forces are, by
nature of the job, in everyday contact with some sort of dangerous
goods. Precisely, this fact obliges armed forces to undertake many
activities to prevent dangerous goods transport accidents.

Mode of transport and responsibilities of individuals involved in the
transport of dangerous goods are prescribed through legal norms at
national and international levels. Policy of dangerous goods transport in
the MD and the SAF (Official Military Gazette, 8/2018) regulates
transport of dangerous goods within the MD and the SAF, as well as by
other armed forces or organisations which make use of the transportation
infrastructure of the Republic of Serbia (RS), in accordance with a
separate agreement. First and foremost, the mentioned policy is in
accordance with the national Law of dangerous goods transport (Official
Gazette of the RS, 95/2018) as well as with international agreements that
regulate dangerous goods transport for different means of transportation.

For dangerous goods transport to function without problems and for
it to be in accordance with regulations, a need arose for a person who
has the knowledge of duties and responsibilities of all participants in the
said process. That person is a Dangerous goods transport advisor.

Dangerous goods transport advisors are professionals in charge of
full compliance with regulations during dangerous goods transportation
activities performed by an organisation. This function can be executed
only by individuals who attended prescribed training and are in
possession of adequate certificates for the said function.
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According to the European Regulations concerning the international
transport of dangerous goods by road ADR, a Dangerous goods
transport advisor must be appointed within all organisations who
participate in the process of dangerous goods transport or who are
involved in other activities related to dangerous goods transport
(packaging, filling, loading or unloading). For the mentioned positions,
many individuals permanently hired by the organisation may be
appointed, or the organisation could outsource and hire on contract when
needed.

Duties of the Dangerous goods transport advisor are defined by the
ADR and are related to:

—monitoring of compliance with dangerous goods transport
regulations,

— giving advice to decision makers within the organization for all
activities related to dangerous goods transport, and

— creation of yearly reports about the activities and events related to
dangerous goods transport.

The aim of this paper was to select a model for training individuals who
are to perform functions of dangerous goods transport advisors in the MD
and the SAF. The problem was solved through the use of the AHP (Analytic
Hierarchy Process) with participation of multiple decision makers. The
decision makers in the AHP evaluation of the said problem were members
of the MD and the SAF, performing duties of organisation and conduct of
dangerous goods transport.

The paper is composed of six sections, including Introduction and
Conclusion. "Dangerous goods in transport", is the subject of the second
section of this paper. The third section of the paper, entitled "AHP decision-
making", describes the procedure for implementing the AHP at the individual
and group level. The fourth section of the paper entitled "Formulation
problem" describes the problem and presents the AHP hierarchy of
decision-making problems. The "Results and discussion " are presented in
the fifth section of the paper. The Conclusion section emphasizes the key
benefits of the conducted research.

Dangerous goods transport

For a more accurate understanding of potential hazards associated
with working with some substance, it is necessary to know and analyze a
large number of physical and chemical properties of substances, as e.g.
(Vidovi¢ et al, 2019):
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— type of danger,

— physical state,

— viscosity,

— boiling point,

— melting temperatures,

— density,

— the voltage of the steam,

— flammability temperature,

— auto-ignition temperature,
— limits of explosive mixtures,
— reactivity with respect to other substances, etc.

The term a "dangerous substance" refers to a substance with its
physical-chemical characteristics, which are determined on the basis of
the recognized and appropriate criteria. From the standpoint of
chemistry, the mentioned term "dangerous substance" is not adequate to
define the notion, but it would be the term "hazardous substance"
(Jovanovic et al, 2010).

Using the wrong term may lead to erroneous determination of the
status of dangerous substances during the transport process, which
directly affects both the application of appropriate recovery procedures in
case of accidents, and the application of methods that are contrary to the
international rules and obligations.

"Dangerous goods" refers to the keyword when the hazardous
matter-substance is contained in an appropriate packaging - container or
a vehicle during the transport process. There are specific criteria for
potential risks from hazardous substances which determine the transport
conditions (Jovanovi¢ et al, 2010).

According to the Rulebook of the Transport of Dangerous Goods in
the Ministry of Defense and the Army of Serbia (Official Gazette 8/2018)
and the Law of the Transport of Dangerous Goods (Official Gazette of
the Republic of Serbia, 95/2018), dangerous goods are substances and
articles forbidden from transport, i.e. allowed if transport is performed
under international agreements and regulations for the transport of
dangerous goods by the type of traffic (ADR, RID, ADN).

There are numerous examples of unprofessional and negligent
treatment during handling (manipulating) in transport of dangerous
goods, which have resulted in the suffering of people, property and
environmental degradation (Pamucar et al, 2019; Pamucar, 2020).
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The consequences of road traffic accidents with vehicles
transporting dangerous goods may also be such as to amount to a
catastrophe. As e.g.:

— On 6" December 1917, in Halifax (Nova Scotia), Figure 1, there
was a collision due to the accident of the French ship "Mont Blanc" and
the Norwegian ship "SS imo", in the access port and channel - Halifax, at
a low speed of about 2.5 km/h. The Mont Blanc ship was carrying about
3.2 million pounds of picric acid and TNT for the needs of the French
army in World War I. The effect of the explosion was in fragments of the
ship, a shock wave and a tsunami 18 meters high, created by the
explosion. The estimated temperature of the explosion was about 5000 °
C. A pyrotrophic cloud rose to an altitude of about 3600m. The number of
victims has never been precisely determined. It is believed that about
1,600 people were killed immediately, and about 400 succumbed to
injuries, 9,000 were injured, 1,600 homes were destroyed in a series of
fires and 12,000 homes were damaged. The industrial sector of the city
was completely destroyed. The Halifax disaster was the unofficial start of
systematic consideration of hazardous substances (Jankovi¢, 2016).

Figure 1 — Disaster in Halifax in 1917, the explosion of the ship and the consequences
(Jankovi¢, 2016)
Puc. 1 - B3pslis 8 Nanughakce 8 1917 200y, kopabnekpyweHue scriedcmaue 83pbiga U
eeo nocnedcmeusi (Jankovic, 2016)
Cnuka 1— Kamacmpodgba y Xanugpakcy 1917. 2oduHe, nocneduue excriiosuje 6poda
(Jankovié¢, 2016)
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—1In 1978, in Los Alfaques (Spain), a fuel tank was overloaded. Due
to high heat and pressure, the tank exploded and the fuel caught fire,
killing 216 people (Figure 2).

Figure 2 — Consequences of an accident on the way to Los Alfaques in 1978.
Puc. 2 — Mocnedcmeusi ATl e Jloc-Anbghakece 8 1978 200y.
Cnuka 2 — lNocneduue akyudeHma Ha rnymy y Jloc Anghbakyecy 1978. 20duHe

— On 12t July 2012, in Okobie town in Nigeria, there was an
explosion of a road tanker for gas transport (Figure 3). One hundred and
twenty one people were Killed in the accident and 75 were injured.

Figure 3 — Consequences of the accident in Okobie—Nigeria, 121 July 2012.
(Jankovi¢, 2016)
Puc. 3 — lNocnedcmeusi asapuu 8 Okobue, Hueepus, 12 urons 2012 2. (Jankovic, 2016)
Cnuka 3 — lNocneduuye akyudeHma y Okobue — Hueepuja, 12. jyn 2012. 200uHe
(Jankovi¢, 2016)
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—In 1986, in Sabac, Serbia, a railroad tank carrying ammonia (NH3)
hit an overpass from below. The valves got loose and the gas began to
leak. Favorable wind and the timely intervention of specially trained
workers prevented a more serious catastrophe.

To avoid this and similar situations and reduce risks to a minimum, it
is necessary that all personnel who come into contact with dangerous
goods, or all people involved, comply with regulations and guidelines that
define the handling of dangerous goods, as well as be properly trained
and prepared for their work.

On the basis of these problems, experts of the United Nations gave
basic recommendations and guidelines for international agreements, i.e.
procedures related to Conventions about different methods of transport
of dangerous goods (Vidovi¢ et al, 2019; Jovanovic¢ et al, 2010; Jankovic,
2016; Jovanovic¢, 2004; Petrovi¢, 2004), Figure 4:

— European Agreement concerning the International Carriage of
Dangerous Goods by Road (ADR),

— Regulations concerning the International Carriage of Dangerous
Goods by Rail (RID),

— International Civil Aviation Organization — Tehnical Instructions for
the Safe Transport of Dangerous Goods by Air (ICAO-TI),

— International Air Transport Association — Dangerous Goods
Regulations (IATA-DGR),

— International Maritime Dangerous Goods—Code (IMDG-CODE),
and

— European Agreement concerning the International Carriage of
Dangerous Goods by Inland Waterways (ADN).
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Figure 4 — International agreements on transport of dangerous goods
Puc. 4 — MexdyHapoOHble coanaweHusi rno nepeso3ke OrnacHbIX 2py308
Crniuka 4 — MehyHapdHu criopa3ymu 0 mpaHcropmy onacHe pobe

AHP decision making

The analytical hierarchical process (Saaty, 1980) is one of the most
exploited methods for decision making when multiple criteria are
considered. (Escobar, 2004; Vaidya & Kumar, 2006; Altuzarra et al,
2007; Ho, 2008; Arnette et al, 2010; Subramanian & Ramanathan, 2012;
Bernasconi et al, 2014; Zizovi¢ & Pamudar, 2019; Biswas et al, 2019;
Stankovi¢ et al, 2019; Durmic¢ et al, 2020; Jankovi¢ & Popovi¢, 2019)

The method is “analytical” and “hierarchical” because decision
making participants disassemble the root problem of decision making
(the aim) to several decision-making elements and create hierarchical
relations between them. The obtained hierarchy has a multilevel
composition. At the top of the hierarchy is the aim, followed by the criteria
at the next level and the alternatives at the bottom. This type of hierarchy
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presents the base problem of AHP decision making, but also reflects
problems present in other hierarchy types, such as three-level hierarchy
when a sub-criteria level is found between the criteria and the level of
alternatives. Likewise, hierarchies with only two levels pose the same
problems when only the aim and the alternative layers are found.

In order to determine relations between the AHP hierarchy elements,
one has to compare groups of elements (couples) against the elements on
the higher level of hierarchy. The comparison is done through rating and
the use of the Saaty rating scale, as shown in Table 1.

Table 1 — Saaty rating scale
Tabnuua 1 — OueHoyHas wkana Caamu
Tabena 1 — Ckana oueHa Saaty

Meaning Rating (aij)
The absolute dominance of the element i over element | 9

Very strong element dominance i over element j 7
Strong element dominance i over element j 5

Poor element dominance i over element 3

The same importance of element i and element J 1

Poor element dominance | over element i 173
Strong element dominance | over element i 115
Very strong element dominance | over element i 17
Absolute dominance of the element I over element i 119
(Intermediates) (2,4,6,8)

Besides the Saaty rating scale, many other scales could be used,
e.g. the Lootsma scale (Lootsma, 1988; Lootsma, 1990; Lootsma et al,
1990; Muravev & Mijic, 2020; Ma et al, 2011). The Saaty rating scale is
most common and its linear part is composed of whole number values (1
to 9), while the non linear part is composed of appropriate reciprocal
values (1/1-9).

When a participant in the AHP, on a specific hierarchy level, rates
semantically N elements of that level against the elements of the higher
level using the scale in Table 1, its semantic rates from the left column
are shown in equivalent number values from the right column and are
entered in the square matrix A. The matrix is positive and reciprocal
(symetrical in relation to the main diagonal), which means that the
elements in the upper matrix triangle are reciprocal to the elements of the
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lower matrix triangle, while the elements on the main diagonal are equal
to 1 (3 =1/a; foreach i and J; @ =1 for each 1), Matrix 1.

all a12 aln
a, a, .. a,

A= (1)
a, a a

nl n2 nn

If the standard Saaty scale is used, then each of &;jcan have one of
17 values from the discrete interval [1/9 ,9] . When filling in the matrix A,

the transit rule should be followed &; =& *&; for every 1,J,Kk=1,...n.

Determining the weights of the compared elements based on the
numerical values from the matrix is called prioritization. Prioritization is

the process of determining the priority vector W=(W1,---,Wn )T from the

n
matrix A, where every W, ~0 implicates ZWi =1 There are multiple
i=1
prioritisation methods, but the most used ones are the Additive
normalisation method, the Eigenvector method, and the Logarithmic least
squares method. (Blagojevi¢, 2015; Blagojevic¢ et al, 2020).

Because of its simplicity and frequency of use, the additive
normalization method was used in this paper (additive normalization
method —AN). In order to determine the vector of prioritesW, it is
sufficient to divide each element from a given column of the matrix Aby
the sum of the elements of that column (normalization), then to compile
the elements in each type, and finally to divide each resulting sum by the
rank of the matrix N. This procedure is described by relations 2 and 3:

a, =Y a,,ij=12,..n @)
i=1
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2% ®
w=21—i=12,.,n
n

Based on the evaluation, the chosen method of prioritization
determines the local weights of the decision elements, and the synthesis,
i.e. the additive synthesis, ultimately determines the weights of the
alternatives at the lowest level relative to the element at the highest level
(goal), which determines ending individual decision making by the AHP.
The additive synthesis is given by relation 4:

u = ijdij (4)
]

— U — the final (global) priority of the alternative i
— W;_ weight of the alternative J

- dij— the local weight of the alternative I relative to the criterion J .

In addition to the prioritization methods, one of the important
features of the AHP is that it checks the consistency of decision maker
evaluations at all levels of the hierarchy. For consistency checking
(Saaty, 1977), the consistency ratio (CR) is suggested. It is used in AN
prioritization methods. Calculating the consistency ratio includes two
steps. The first step, the consistency index (Cl) is calculated using
relation 5:

Cl =m0

5
N_1 ()

— N_rank of the matrix,
— Anax — the maximum eigenvalue of the comparison matrix.

The second step, the consistency ratio (CR) is calculated as the
ratio of the consistency index (Cl) and the random index (RI), relation 6:

o

CR=
RI

(6)
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The random index is in direct relation to the rank of the matrix (RI),
Table 2.

Table 2 — Random index values
Tabnuya 2 — 3HayeHus crydalHo20 uHOeKca
Tabena 2 — BpeOHocmu cny4yajHo2 UHOeKca

n 1 2 3 4 5 6 7 8 9 10
RI 0.00 0.00 052 089 111 125 135 140 145 149

When the obtained CR is < 0.10, it is considered that the participant
of the AHP performed the analysis and evaluation in a consistent
manner. (Jandri¢ & Srdevic¢, 2000; Kazimieras Zavadskas et al, 2020). In
cases when CR is > 0.10, the participant of the AHP should repeat the
process and modify its evaluation process.

It is becoming a common practice in the creation of scientific papers
where decision-making processes based on the opinions of single
individuals are considered non-objective. That is why nowadays group
decision making is more and more applied, i.e. decision making is based
on opinions and suggestions of multiple participants in the process.

In the AHP, for the synthesis of separate decisions into a final, or
group decision, multiple methods exist. Two most common methods for
final decision making are (Ramanathan & Ganesh, 1994; Forman &
Peniwati, 1998):

— Aggregation of Individual Priorities — AIP and

— Aggregation of Individual Judgments — AlJ.

To integrate individual decisions into group decisions, this paper
uses the AIP method. Aggregation was perfomed using the Weight
Arithmetic Mean Method-WAMM. The alternative A and its weight value
Wi(k) (priority) for the K -th decision maker are given. If all the members of

the group(g) are assigned appropriate weight values %, the weight
arithmetic mean is:

W = w e, (7)

k=

- Wi(g) — final (composite) priority of the alternative A,
—m — number of decision makers (group members).
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By assumption, the individual weights of the group members & are

m

previously additively normalized ZO!k =1. A final additive normalization
k=1

of the priorities of all alternatives is needed.

The sensitivity analysis of the final decision is a very important
characteristic of the AHP. It is conducted to determine if the changes of
the entry parameters influence the score list of alternatives in the final
decision. Multiple software solutions exist for the sensitivity analysis and
Expert Choice is one of the most used ones.

If the changes of the entry parameters for 5 % in all combinations do
not cause changes in the score list of alternatives, the final AHP decision
is considered stable (Hot, 2014).

Problem formulation

The training of Dangerous goods transport advisors for the MD and
the SAF is held in certified civilian institutions. Such a training model
presents problems that affect functioning of transportation units within
the MD and the SAF, among which the most important ones are:

- Mutual dependency between the training plan terms and the

capability of civilian training institutions,

- Weak teritorial availabilty of civilian institutions for dangerous

goods transport advisor training outside regional hubs,

- Training costs, and

- Personal costs for trainees.

That said, in order to analyse the existing approach to training
Dangerous goods transport advisors within the MD and the SAF, a group
of experts in the field of dangerous goods transport, made of ten
transportation officers from the MD and the SAF, was surveyed.

The first part of the survey allowed the experts to give their opinions
on possible training models for Dangerous goods transport advisors of
the MD and the SAF. The second part of the survey guided the experts in
determining the criteria based on which the training model was to be
selected. The process used in decision making about the training model
was the analytic hierarchy process (AHP).

The setup of the AHP hierarchy for deciding on the model of training
candidates for the function of Dangerous goods transportation advisors is
shown in Figure 5.
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Figure 5 — Setting up the AHP hierarchy
Puc. 5 — Hacmpotka uepapxuu AHP
Cnuka 5 — lNocmaska AHP xujepapxuje

Figure 5 shows a standard decision making problem where the aim
(the training model) is at the top of the hierarchy. On the next level, there
are criteria (certificate acquisition speed, adaptation to own needs,
training mobility, cost price, transparency). Models which should be used
in training Dangerous goods transportation advisors are represented by
alternatives in the AHP hierarchy, and are located at the bottom level:

— model 1 — Model in which both training and certification would be
conducted in accordance with the present practice, i.e. relying on the
civilian sector,

— model 2 — Model in which training would be conducted within
armed forces and certification would be conducted in the civilian sector,
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— model 3 — Model in which both training and certification would be
conducted within armed forces units using own resources.

Competency assessment of expert group members was conducted
according to the approach which Djorovic (2003) recommends for
competency assessment of transportation support experts, which
accounts for three assessment aspects:

- Objective assessment,

- Assessment of the source of the argument, and

- Subjective assessment of the expert.

A dettailed overview of the above mentioned approach to the
competency assessment of the experts is shown in Djorovic (2003) and
Lukovac (2016). The results of the competency assessment process of
the experts in this research have confirmed their competencies for
research participation, see Table 3.

Table 3 — Competence assessment
Tabnuuya 3 — OueHka KomrnemeHmHocmu
Tabena 3 — OueHa KoMnemeHmHocmu

Experts Expertise assessment
1. 0.6675
2. 0.67
3. 0.5413
4. 0.69
5. 0.4988
6. 0.525
7. 0.4763
8. 0.5063
9. 0.64
10. 0.57

Group assessment 0.57852

After being introduced with the AHP methods, subject-matter experts
were given forms to evaluate the elements of the AHP hierarchy for the
choice of a model for training candidates for the function of Dangerous
goods transport advisors. Figure 6 shows a completed form for the AHP
evaluation of one of the members of the expert group.
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GOAL
I I K1 | W2 w3 [y I s |
[ K1 1 1 17 1/9 16 | 12 1
/. w2 | 1 173 5 \ 5 \
k3 | 1] 5 8
Ka | = 3
[ K5 | I 1 1
K1
Ir ........ Al AZ A3 .\
Al 7] ;] LT
| Az | 1 117
A3 | ]
K2
[ [ A1 A2 A3 |
Al 1 1 1/5 [T |
[ A2 | 1 1 |
A3 ] 1 1
K3
[ [ A1 A2 A3 |
| A1 | 1 1/4 1/4
[ Az |} 7 1
[ A3 | 1
K4
[ [ A1 A2 A3
| A1 |y 1/4 1/9
[ A2 | 1 173
A3 | 1
KS5
[ [ A1t | A2 A3
[ A1 | % 2 4
[ Az ] 1 2
[_A3 | 1

Figure 6 — AHP evaluation form
Puc. 6 — ®opma oueHku AHP
Cniuka 6 — O6pa3say, 3a AHP epedHosar-€e

Results and discussion

Processing of the gathered forms for the AHP evaluation was done
by the use of Expert Choice 2000 (EC 2000) software, which yielded the
results shown in Table 4.

Compiling individual expert decisions into a final decision was done
through compiling individual priorities according to the relations shown in
Equation 7. In final decision making, Table 5, the experts used the
weighted normalised values of their evaluated competences.
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Table 4 — Expert decisions
Tabnuya 4 — OkcrnepmHbie peweHust
Tabena 4 — Ekcnepmcke odnyke

Experts A1l A2 A3
1. 0.12 0.42 0.46
2. 0.12 0.42 0.46
3. 0.18 0.17 0.65
4. 0.52 0.35 0.13
5. 0.52 0.31 0.17
6. 0.67 0.13 0.21
7. 0.27 0.37 0.36
8. 0.18 0.17 0.65
9. 0.12 0.42 0.46
10. 0.27 0.37 0.36

Table 5 — Final decision
Tabnuua 5 — OkoH4YamernbHoe peweHue
Tabena 5 — KoHa4yHa odnyka

Models Importance  Rang
A1 0.29 3
A2 0.32 2
A3 0.39 1

Figure 7 holds the results of the final decision.

0.45
0.4
0.35
0.3
025 [—
0.2 —
0.15
0.1
0.05
0

Model 1 Model 2 Model 3
[@Models 0.29 0.32 0.39

Figure 7 — Graphic representation of the final decision
Puc. 7 — paguyeckoe uzobpaxeHue OKOHYameslbHO20 PeuweHUst
Crniuka 7 — paghuyku npukas koHayHe o0ryke

844




Figure 7 shows that the decision makers favored “model 3”. A
sensitivity analysis of the final decision made by the members of the
expert group was conducted with the use of EC 2000 software. Noting
that the changing of the initial entry parameters by 5% did not cause the
alternative range to change, the final decision made by the members of
the experts group can be considered stable.

In the end, based on the conducted AHP evaluation, it can be
concluded that training and certification of dangerous goods advisors in
the MD and the SAF should be conducted relying on own resources.

Conclusions

Dangerous goods transport, based on the means of transport,
necessitates full compliance of regulations at all levels (including
organisational, national and international). Prevention of accidents which
may occur during dangerous goods transport is a duty for all participants.
The decision on the model of training candidates for the function of
Dangerous goods transport advisors stems from multivariate analysis
and participation of more experts with adequate competencies. For the
purpose of this paper, the AHP was used in a group context. Managing
the group decision process can be done in many different ways. One of
them is favoring decisions of specific participants through the process of
evaluation of participants. To make group decision more objective,
individual participants of this AHP evaluation had their decisions
weighted with the use of normalization of their competencies. The
decision obtained after the AHP evaluation process points out that the
model for training candidates for the function of Dangerous goods
transport advisors and certification which should be used is the one
where only the resources of the MD and the SAF were used, without
external assistance.
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MHOIOKPUTEPWANbHbIN MOAXO[ K BbIBOPY MOOENN
OBYYEHMA COBETHWKOB MO OMNACHbIM NPY3AM B
MWUHWUCTEPCTBE OBOPOHbI 1 BOOPYXXEHHbIX CUIIAX
PECMYBIUKU CEPBUA

Becko M. Jlykosau?, Ceemnana P. 3enuny-Lpakynuu®,

Jlaszap M. Tomu4®, @ene Jlny"

2 YHuBepcuTeT ob6opoHsbl B . benrpaa, BoeHHasa akagemus,
nenaptameHT noructuku, r. benrpag, Pecnybnuka Cepbus,
KOpPpPecnoHAeHT

6 BoopyxéHHble Cunbl Pecnybnuku Cep6us, CyxonyTHble BOWCKa,
Y4yebHOo-TpeHMPOBOYHOE KOMaHAoBaHue, r. benrpaa, Pecnybnvka Cepbus

B BoopyxéHHble Cunbl Pecnybnvkn Cepbus, CyxonyTHble BOMCKa,
TpeTbs Gpuraga, r. Huw, Pecnybnuka Cepbus

" YHusepcuteT YxeussiH Bannu B r. HUHG0, hakynbTeT ynpaBneHus
buaHecom, r. HuHo0, Kutanckan HapogHas Pecnybnuka

PYBPUKA TPHTW: 27.00.00 MATEMATUKA:
27.47.19 NccnepoBaHne onepaumn,
28.00.00 KNBEPHETUKA:
28.17.31 MogenvpoBaHue NpoLeccoB ynpaBeHus,
73.00.00 TPAHCIMNOPT:
73.47.12 OpraHusaumst ynpasneHus un
aBTOMaTM3NPOBaHHbIE CUCTEMbI YNPaBMEHUS
TPaHCMopToM
BW[ CTATbW: opurmHanbHas Hay4YHas ctaTbs

Peswome:

BeedeHue/uenb:  HaydHble  docmueHuss U pasgumue  HO8bIX
mexHonoauu criocobcmeyrom rogcedHesHoMy  riompebrieHuUro
Hapacmarowje2o Koru4yecmea Imoeapos, KOmopble Mo2ym 6bi38amb
HebnazonpusimHbie rocnedcmeusi Onsi besonacHocmu U 300p08bsi
yenoseka. Llerib OaHHOU cmambu 3aknyaemcs 6 npedcmasrneHuu
modernu, 8 coomeemcmeuu ¢ Komopol GOMKHO MPo8odumbscsi 0byyeHue
nuy, 3aHumarouux  OO/mKHOCMbL — cogemHuka o  6esoracHocmu
repeeo3ku onacHbIX 2py3oe 8 MuHucmepcmee o06opoHsl (MO) u
BoopyxeHHbix cunax Pecrybnuku Cepbusi (BCPC).

Memoosi: lNpobnema pewanacb ¢ nomowbto AHP (Analytic Hierarchy
Process), e npouecce peweHusi yyacmeosasnu Oecsimb 3KCrepmos,
Komopble 8 coomeemcmeuu C UX OUeHEeHHoU KomMrnemeHyuel eHecu
KaxObili ceoli uHOusuOdyarbHbIl 6Knad 8 OKOHYameslbHoe peuleHue
3adayu.

Pesynbmambi: CmabunbHocmb OKOHYameJsibHO20 peweHusi
noomeepxdeHa OUHaMUYECKUM aHanu3oM 4YyscmeumersibHocmu C
rnomouwbro npoepammbi Expert Choice 2000.
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Bb1800b!: Pesynbmamei rpogedeHHo20 uccnedosaHusi
ceudemernibcmeytom o npeumywecmesax mMooesu, coarnacHo Komopou
obydeHue OO/MKHO  npPoeoOUMbCS  UCX00s1 U3  CO6CMBEHHbIX
803MOXHOCMEU.

Knroyesble criosa: modesnb, obydeHue, CO8eMHUK 0 mpaHCcrnopmHou
6e3onacHocmu, onacHble 2py3bl.

BNWEKPUTEPUNJYMCKU NMPUCTYTT U3BEOPY MOJEJIA OBYKE
CABETHWKA 3A BESBEAHOCT TPAHCITOPTA OINACHE POBE Y
MWHNCTAPCTBY OOBPAHE N BOJCLIN CPEVJE

Becko M. Ilykoeau@, CeemnaHa P. 3ersuh-Apakynuh®,

Jlaszap M. Tomuh®, @eHe Jlny"

2YHuBepauteT oabpaHe y beorpaay, BojHa akagemwuja, Kateapa noructuke,
Beorpaa, Penybnuka Cpbuja, ayTop 3a npenucky

6 Bojcka Cp6buje, KonHeHa Bojcka, KomaHaa 3a obyky,
Beorpaga, Penybnuka Cpbuja

® Bojcka Cpbuje, KonHeHa Bojcka, 3. 6puraga, Huw, Peny6nuka Cpbuja

" YHuBepauteT ,,3xejuaHr Bannu”, dakyntet 3a 6usHuc,
HuHréo, HapogHa Penybnuka KuHa

OBNACT: matematuka, TpaHcnopT
BPCTA YNAHKA: opyrnHanHu HayyHu pag

Caxxemak:

Yeod/yurb: Hanpedak Hayke U pa3eoj HO8UX mexHosoeuja OorpuHOCU
ceakoOHesgHOj yriompebu cee eehee 6poja poba Koje moey usaszgamu
HexerbeHe riocrneduye no besbedHocm u 30pasrba sbyou. Ljurb ogoe
pada jecme u3bop modena o Kojem 6u mpebano epwumu
ocriocobrbagame nuya 3a obasrbarbe QyHKUUje casemHuka 3a
b6e3bedHocm mpaHcriopma makeux epcma poba y MuHucmapcmesy
o0dbpaHe (MO) u Bojcyu Cpbuje (BC) .

Memode: [lpobnem je pewasaH nomohy AHP (Analytic Hierarchy
Process) y kojem cy ydecmeosarnia Oecemopuua ekriepama, a Koju cy
3axearbyjyhu ceojoj komremeHmHocmu GOnpUHesIU KoHa4YHoj 00rTyyu.

Pesynmamu: CmabunHocm KoHa4yHe 00riyke rnomeplieHa je
OuHamMu4KkoM aHanu3omM ocemsbugocmu romohy cogpmeepa Expert
Choice 2000.

Sakrpyyvak: Pesynmamu cripogedeHoe ucmpaxxusarba ghagopusosasnu cy
moden o Kojem 6u o0byky mpebario cripogodumu ocramajyhu ce Ha
coricmeeHe Karnauyumeme.

KmbyyHe peuu: wmodern, o0byka, casemHuk 3a 6e3bedHocm
mpaHcriopma, oracHa poba.
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