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INTRODUCTION

We are happy to invite you to get acquainted with the first issue of the new scientific and
practical publication "Intellectualization of Logistics and Supply Chain Management".

We strongly believe that the launch of this magazine indicates the objective need to
rethink a wide range of issues related to the development of theory and practice in logistics and
supply chain management, awareness of the need to unite the scientific community and logistics
practitioners, dissemination of modern knowledge and best practices forinnovative development
of the logistics services market.

The first issue of the magazine is published at a difficult time. The global coronavirus
pandemic and the deep economic crisis have significantly worsened business activity in the world.
Currently, global supply chains are collapsing, international trade is declining, and competition
between global and regional logistics operators is intensifying. The most common thesis is that
the world will never be the same again. Industry experts predict the emergence of new, more
flexible and adaptive supply chain management strategies and approaches to logistics business
process management. The trend towards collaborations, cooperation and unification of services
is emerging, comprehensive proposals for clients are being developed. There is increasing talk
about the need to build bimodal supply chains, which involves the development of different
decision-making scenarios: the traditional approach - cost-effective efficiency, low risk, high
predictability; a new approach "second mode" - rapid recognition of opportunities, adaptability,
willingness to solve unexpected problems and look for new opportunities.

Radical transformations of the global and national markets for logistics services require
appropriate scientific support. Logistics science has a special role to play in this process. Initiating
the emergence of a new journal, we decided to focus on its coverage of problematic aspects of
the formation and development of logistics systems at the micro, mezo and macro levels, supply
chain management, digitization of logistics, methods and tools for optimizing processes in
logistics and supply chains, sociopsychology relations and network interaction of enterprises
using cloud technologies, artificial intelligence, e-learning, neural business process management
systems, etc.

Therefore, we invite scientists, researchers and business representatives, as well as our
colleagues from abroad, to cooperate and present the results of scientific research, to discus and
debate on them, to work together to develop the scientific theory of logistics and promote mutual
intellectual enrichment.

We hope that the new scientific publication will become a theoretical guide for young
researchers and representatives of other fields.

HRYHORAK Mariia
Chief Editor
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INTELLECTUALIZATION OF A METHOD FOR SOLVING A
LOGISTICS PROBLEM TO OPTIMIZE COSTS WITHIN THE
FRAMEWORK OF LEAN PRODUCTION TECHNOLOGY

Eugene Fedorov, Peter Nikolyuk, Olga Nechporenko, Esta Chioma. “Intellectualization of a
method for solving a logistics problem to optimize costs within the framework of Lean Production
technology”. In the article, within the framework of intellectualization of the Lean Production technology, it is
proposed to optimize the costs arising from the insufficient efficiency of placing goods in the warehouse by
creating an optimization method based on the immune metaheuristics of the T-cell model, which allows solving
the knapsack constrained optimization problem. The proposed metaheuristic method does not require
specifying the probability of mutation, the number of mutations, the number of selected new cells and allows
using only binary potential solutions, which makes discrete optimization possible and reduces computational
complexity by preventing permanent transformations of real potential solutions into intermediate binary ones
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and vice versa. An immune metaheuristic algorithm based on the T-cell model has been created, intended for
implementation on the GPU using the CUDA parallel information processing technology. The proposed
optimization method based on immune metaheuristics can be used to intellectualize the Lean Production
technology. The prospects for further researches are to test the proposed methods on a wider set of test
databases.

Keywords: lean manufacturing, immune metaheuristics, T-cell model, conditional optimization,
knapsack problem.

€ezeH (QPedopoe, lempo Hikoniok, Onvea HeyunopeHko, Ecma Yioma. "lHmenekmyaneHa
peanizayia Memooy Ji02icmuyHO20 piwleHHA 0nA onmumizayii eumpam 3a mexHonozieio Lean
Rroduction". ¥ cmammi 6 pamkax iHmenekmyanizayii mexHonoeii Lean Rroduction nponoHyemeca
onmumizysamu sumpamu, WO BUHUKAIOMb 8 pe3ysbmami s8iocymHocmi egekmusHOCMi po3miljeHHsA
moeapie Ha cky1aodi, WSXOM CMBOopeHHS Memoody onmumi3ayii Ha 0OCHO8i iMyHHOT Memaespucmuku moodesi T-
KNimuH, wo 00380/1A€ supiwumu npobsemy yMO8HOI onmumisayii npo piok3ak. 3anponoHosaHul
MemaespicmuyHUl Memo0O He 8UMA2A€E 3a0AHHA UMO8IpHOCMI Mymaduji, Kinbkocmi mymayid, Kinekocmi
8i0ibpaHux HoBUX KIIMUH i 00380J1€ BUKOPUCMOBYBAMU MinbKU BIHApHI nomeHyiliHi pilueHHs, uwo pobume
MOX/1UBOI0 OUCKpemHy onmumi3auito i 3HUXY€E 064UCITI08AbHY CKIIAOHICMb WI/IAXOM 3anobieaHHA nocmiliHit
mpaHcgopmauii isuyHUX nomeHyiliHUX piweHb 8 NPoMixHi GiHapHi i 38opomHi. CmeopeHo iMyHHUU
aneopumm mMemaespucmuKku Ha ocHosi modesni T-kiimuH, npusHadeHul 0718 8nposadxeHHsa Ha GPU 3a
0onoMozoto mexHosioeii napasnenbHoi 06pobku iHgopmayii CUDA. 3anponoHogaHuli Memod onmumizauii Ha
OCHOBI IMyHHOI Memaespucmuku Moxe 6ymu sukopucmaHul 0719 iHmenekmyanizayii mexHosnoeii Lean
Rroduction. [Tepcnekmugu nodanbluux 00C/1iOXeHb BK/IIOYAIOMb MeCcmy8aHHA 3aNPONOHOBAHUX Memodis Ha
6inbw wupokomy Habopi mecmosux 6a3 OaHUX.

Knioyoei cnoea: owapnvee BMPOOHMUTBO, iMyHHa MeETaeBPUCTMKA, MoAenb T-KNiTWUH, YyMOBHA
onTMmisadifa, 3agava NpPo proK3ak.

EezeHuli  @edopoe, [lemp  Hukoniok, Onvea  HewunopeHko, 3cma Yuoma.
"Unmennekmyanusayus memooda peuieHus Jiocucmuyeckoli 3a0ayu 014 onmumusayuu sampam &
pamkax mexHosnoauu Lean Production". B cmamee 8 pamkax uHmesnnekmyanausayuu mexHosnoauu Lean
Production npednazaemcs onmumu3auyus 3ampam, B803HUKAUWUX 8ciedcmeue HedocmamoyHou
3ghpekmusHOCMU pazmeujeHuUs Mmoeapos Ha CKaaoe, NOCPEOCMBOM CO30aHUS Memood onmumMu3auuu Ha
OCHOBe UMMYHHOU Memasspucmuku modenu T-K/1emok, Komopelli no3gossem pelwiams 3adady yci08HouU
onmumu3ayuu o piokzake. [IpednoxeHHbil Memasspucmuydeckuli mMemod He mpebyem 3a0aHus
8epoAMHOCMU Mymauyuu, Koaudecmesa Mymayud, Koaudecmaa omoupaembix HOB8bIX K/IeMOK U N0380J15em
UCno/1b308aMb MOJIbKO OUHAPHbIE NOMEHYUA/IbHble peuwleHus, Ymo Oesidem B803MOXHOU OUCKpemHyio
oONMUMU3AYUIO U CHUXAem 8blMUC/IUMe/IbHYI0 CJIOXHOCMb 3a cdem npedomspaujeHus NOCMOAHHbIX
npeobpazogaHull selWecmseeHHbIX NOMEeHYUAIbHbIX peuleHul 8 NpoMexXymoyHble 6UHApHblE U 0bpamHo.
C030aH UMMYHHbIU Memasspucmudeckul anzopumm Ha ocHose Mooesu T-kiiemok, npeoHAa3Ha4YyeHH eIl 014
peanusayuu Ha GPU nocpedcmsom mexHonoz2uu napannensHol obpabomku uHgpopmayuu CUDA.
pednoxeHHbIl Memod onmMUMU3aUUU Ha OCHO8e UMMYHHOU MemasspucmuKu MOXem Ucno/b308ambCA
0718 UHMeneKmyanusayuu mexHonoauu Lean Production. lNepcnekmussl OanbHelwux ucciedosaHull
3aK/1I04AIOMCA 8 MeCMUpPOB8AHUU NPeOsIoXKeHHbIX Memodo8 Ha 6osiee WUpokoMm Habope mecmoseix 6a3
OGHHbIX.

Knrouesbie cnoea: GepexnvBoe MPOU3BOACTBO, MMMYHHasi METasBPUCTUKA, MOAeNb T-KNeTok,
yCloBHasA onTUMU3aLnA, 3aflaya O proK3ake.

Introduction. At  present  many costs that do not create value for final buyers,

worldwide companies are optimizing their
business processes based on Lean Production
technology. The concept of Lean Production
is that it clearly identifies seven groups of

and therefore, the primary efforts of any
company should be directed to minimizing
these costs. However, the problem of finding
models to minimize these costs is quite
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complicated and requires searching for the
new solutions. As a result, the relevance of the
development of methods for the
intellectualization of Lean Production
technology, which is based on the solution of
optimization problems, significantly
increases.

Literature and research review. Highly
computationally  complex  optimization
methods that find an accurate solution.
Optimization methods that find an
approximate solution through directional
search have a high probability of hitting a
local extremum. Random search methods do
not guarantee convergence. Consequently,
there is a problem of insufficient efficiency of
optimization methods, which needs to be
addressed.

Metaheuristics (or modern heuristics) [2-
5] are used to find an accelerate quasi-optimal
solution optimization problems and reduce
the probability of hitting a local extremum.
Metaheuristics empowered of heuristics by
combining heuristic methods based on a
high-level strategy [6-9].

The current metaheuristics have one or
more of the following disadvantages:

— there is only an abstract description of
the method or the description of the method
is focused on solving only a certain problem
[10];

- the influence of the iteration number
on the process of finding a solution is not
taken into account [11];

- the convergence of the method is not
guaranteed [12];

- it is not possible to use non-binary
potential solutions [13];

- the procedure for determining the
values of parameters is not automated [14];

— it is not possible to solve the problems
of conditional optimization [15];

- the lack of accuracy of the method [16].

In this regard, the problem of
constructing effective metaheuristic
optimization methods arises [17].

One of the popular metaheuristics are
immune metaheuristics [18, 19], among
which the T-cell model [20] can be

7-17
v.3 (2020)
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distinguished,  which  allows
constrained optimization problems.

Aims and Objectives. The aim of the
work is to optimize the costs arising from the
insufficient efficiency of placing goods in the
warehouse by creating an optimization
method based on immune metaheuristics
that solves the knapsack problem.

To achieve the goal, the following tasks
were put and decided:

1. Conduct an analysis of existing
optimization methods aimed at optimizing
costs within the framework of lean
manufacturing technology.

2. Create an immune metaheuristic
method based on the T-cell model for solving
the knapsack problem.

3. Create an algorithm of the immune
metaheuristic method based on the T-cell
model, intended for implementation on the
GPU using the CUDA technology.

4. Conduct a numerical study.

Results, analysis, and discussion.
Optimization of costs associated with
inefficient placement of goods in a
warehouse can be reduced to the problem of
a knapsack. To solve this problem, the work
proposes an immune metaheuristic - a
modified model of T cells that uses imitation
of annealing.

As a function of the goal F, it is proposed
to use the inverse function of income

solving

-1

M
F(x)= Zvjxj — min
j=1

X

V. :
where "/ is the income from the goods of

the / -th type, defined,

Wi _ weight of goods of the J -th type,
defined,

Yo goods presence of the J th type
(corresponds to the T-cell),

M _ the number of types of goods.
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As a limit, it is proposed to use the
following function

1. Cells initialization

J

2. Creation of a subpopulation of new cells

|

3. Calculating the dynamic tolerance value for a
subpopulation of new cells

\ 4

4. Creation of a subpopulation of executive cells

'

5. Modification of a subpopulation of executive cells
based on mutation

6. Calculation of the dynamic tolerance value for a
subpopulation of executive cells

'

7. Creation of a subpopulation of memory cells

!

8. Modification of a subpopulation of memory cells
based on mutation

9. Streamlining the subpopulation of memory cells

v

10. Determining of the global best cell

11. Stop condition

l

Figure 1 — The structure of the proposed immune metaheuristic method for solving the
knapsack problem
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M
2(x) = max O,ijxj -W
j=1

where W - is the maximum total weight
of all goods, defined.

The structure of the proposed immune
metaheuristic method is shown in Fig. 1.

The proposed metaheuristic method
makes possible to find the quasi-optimal
number of placed goods and consists of the
following blocks:

Block 1 - Initialization:

- setting the number of the current
iteration 7 to one;

— setting the number of iterations v ,;

— setting the cell length M ;

- setting the size of the subpopulation of

L
new cells ~ 7 ;
- setting the number of selected new

cells, taking into account the restrictions L1,
b Ly =Ly 14

- setting the number of selected new
cells without taking into account the

2 SLZV:LV/4;

restrictionsL Y a
- setting the number of mutations of

each executive cell Ng as Ng = N,
- setting the size of the subpopulation of
memory cells £y as Ly =Ly /4;
- setting the number of mutations of
| N as Ny = N,
AM

each memory cel

- setting a static tolerance for a
subpopulation of memory cells;

- setting the probability of mutation of

E_ 1
executive cells as M ;
- setting the probability of mutation of
M 1
memory cells as M,

- randomly create the best cell *

7-17
v.3 (2020)
https://smart-scm.org

X = (00 Xy ),
o 1, U(01)<05
/=0, U(01)>05
where u@.n) _ is a function that returns

a uniformly distributed random number in

the range of [0,
Block 2 - Creation of a subpopulation of

V
new cells P

P" :{(xk’sk)}, kell,

Xp = (Xpgaeer Xpar)
- 1, U(01)<0.5
¥ 10, U(0,1)=>05

s = max{0, g(x;)}
Block 3 - Calculation of the dynamic

A 4
tolerance value ~ ¥ for a subpopulation P

1 L
Ly i3
¢ Dy <Ay o Ay =01

Block 4 — Creation of a subpopulation of

executive cells P* with capacity Lg
4.1. Dividing a subpopulation of new cells

Pl ={(x1,,s1,)}
s, <A

P’into a subset

containing cells for which V and a

Vo_
subset P27 ={(x2,,52;)} containing cells

>
for which $2; 2 AV.
i P
4.2. Ordering the subset by target

F(x1,) < F(xL,,,)

function, i.e.

i P2’
4.3. Ordering the set by the sum of
the values of all bounding functions, i.e.
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4.4, LlV of the first cells from an ordered

v
set P and L2, the first cells from an

ordered set P2 forms a subpopulation of

E _
executive cells P ={(xi.5:)} with capacity

Lp =11, +L2V, while the first there are

1%
cells from the set P1

ij

where rouna() - is the function that
rounds the number to the nearest integer.

— calculating the value of the
constraint function

5; = max{0, g (x,)}
— replacement by a mutant cell if the
condition is met

S; <Si o 51 =8 AF()?i)<F(xl.),

If

then %i = xi, i =S
Block 6 - Calculate the value of the

dynamic tolerance Ar for a subpopulation
PE
1 &
Ap = _Zsk
Ly ia
If Ap < AM,then Ap=Ay
Block 7 - Creation of a subpopulation of

memory cells P* with capacity L
7.1. Dividing the subpopulation of

. E .
executive cells P into a subset

E _
Pl —{(X1k'51k)}, containing cells for

s, <Ap

which and subset

4 (r<pM/\xU:O)v(erM/\xijzl) s
"o, (r<pM/\x[j=l)v(r2pM/\x!-]-=0)']

1, (r<p” AX; =0)v(r=>p~ Ax; =1)
0, (r<p® AX; =D)v(r=>p~ Ax; =0)

7-17
v.3 (2020)
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Block 5 — Modification of a subpopulation

of executive cells ] based on mutation

For each ! - th cell is performed NE,
once as the following operations are

performed:
— mutation
r=U(01)

L jelM

E _
P2 _{(x2k,s2k)}’ containing cells for

>
which 2 2 Ag

7.2. Ordering the subset P1f by target

function, i.e. F(xl) < F(xLy)

7.3. Ordering the set P2° by the sum of
the values of all bounding functions, i.e.

74.1f 1= 1, then Ly the first cells from
P UPZE form a

executive cells

the ordered union
subpopulation of

pY ={(x;,s,)}
If 1> 1, then Lm /2 the first cells from
E E
the ordered union PI"U P2

are replaced

by the worst (last) cells, a

subpopulation of executive cells PM
Block 8 - Modification of a subpopulation
of memory cells P based on mutation

Foreach ! -th cellis performed Ny ,once
as the following operations are performed:

— mutation
r=U(02)

el M
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— calculating the value of the
constraint function

s; =max{0, g (x;)}
— replacement by a mutant cell if the
condition is met

S <Si o §i:Si/\F(£i)<F(xi),

X, =X, S =3,
then l l, l 1
Block 9 - Ordering the subpopulation of

memory cells P
Dividing the subpopulation of memory

P1M ={(x1,,51,)}
s, <A

cells P into a subset

containing cells for which M and a

P2M ={(x2,,52,)}

§2, =2 Ay,

subset containing cells

for which

M
9.2. Ordering the subset Pl by target

function, i.e. F(xly) < F(xl)

M
9.3.Ordering the set P2 by the value of

the bounding function, i.e. $2 <52y

04, P! =P UP2Y ={(x,5)}
Block 10 — Determining of the global best
cell

*

Block 11 - Stop Condition

If n< N, then increase the iteration
number 72 by one and go to block 2.

For the proposed method, using the
example of optimization of costs arising from
insufficient efficiency of placing goods in a
warehouse, an algorithm is considered
intended for implementation on a GPU using
the technology of parallel processing of
information CUDA and shown in Fig. 2. This
block diagram functions as follows.

Step 1 - Operator's input of the number

of iterations &V, the cell length M , the size of

the subpopulation of new cells LV, the
number of selected new cells taking into

7-17
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account the limitations LlV, the number of
selected new cells without taking into

LZV, the number of

account the limitations
mutations of each executive cell V& , the size

of the subpopulation of memory cells Ly,
the number of mutations of each memory cell

Ny | static tolerance 2 u fora subpopulation
of memory cells, the probability of mutation

E

of executive cells 7, setting the probability
M

of mutation of memory cells as p

Step 2 - Randomly create the best cell x
Step 3 - The creation of a subpopulation

of new cells P” using GPU threads Ly thatare
grouped into 1 block. Each thread randomly

creates a cell ** and calculates the value of
the bounding function for this cell Sk
Step 4 - Computation based on

reduction of the dynamic tolerance Ay value

for the subpopulation P" across all cells

using GPU threads LV, which are grouped

Ay <A A, =01

into 1 block. If M then 7

Step 5 - Dividing the subpopulation of
V_
new cells " into a subset 1 =10 s1)}

s1, <A

containing cells for which V', and a

P2" ={(x2,,52,)}

52, 2 A,

subset containing cells

for which

Step 6 — Ordering the subset r1” by

target function, i.e. F(x1,) < F(xL,,)

| PL|

using

GPU threads
1 block

which are grouped into

Step 7 - Ordering the subset P2" by the
sum of the values of all bounding functions,

v
i.e. S2y <524 using GPU threads | P2" |

which are grouped into 1 block
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E
Step 8 - LLy first cells from the ordered cells  © ={(x;,5)} with  capacity

set P and 27 first cells from the ordered Lp,=11,+L12, and the first cells from the
set P2” form a subpopulation of executive set P1”

{ 1 ; 12
A\ 4 v
2 13
=V A 4
3 14
A 4 A 4
4 15
\ 4
5 16
6 17

\ 4
7 18
A\ 4
8 19
9 20
A 4
10 _
\ 4 +
11 v
22

Figure 2 - Block diagram of the algorithm of the proposed immune metaheuristic method

Step 9 - Modification of a subpopulation
of executive cells P based on mutation

using GPU threads Ly thatare grouped into 1
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block. Each thread %V £ once mutates a cell *i
and calculates the value of the limiting

function for this cell %
Step 10 - Reduction computation of the

dynamic tolerance  value Ar for the
subpopulation P* across all cells using GPU

threads L= that are grouped into 1 block. If
Ap <Dy then dr = Ay
Step 11 - Dividing the subpopulation of

. E
executive cells P into a subset

E _
Pl _{(X1k’51k)}containing cells  for

s1, <Ag

which and a subset

p2* ={(x2;,52,)}

8§52, = Ap

containing cells for

which

Step 12 - Ordering the subset P1° by
F(xL) < F(xL,)

target function i.e.

E
GPU threads | P17 |
block

Step 13 - Ordering the set P2° by the
sum of the values of all bounding functions,

§2; <52 | P2 |

using

which are grouped into 1

i.e. k+1 using GPU threads
which are grouped into 1 block

Step 14 - If =1 then Ly the first cells
E E
P Up2 form a

executive cells

from the ordered union
subpopulation of

M _
P _{(x,-,s,-)}, otherwise Lu /2 first cells

from the ordered union PI*JP2* are

12

replaced Ly the worst (last) cells, a

subpopulation of executive cells rY
Step 15 - Modification of a

subpopulation of memory cells P" pasedon
the mutation using GPU threads Ly, which
are grouped into 1 block. Each thread Ny

X
once mutates a cell ¢ and calculates the

value of the limiting function for this cell Si
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Step 16 - Dividing the subpopulation of
memory cells PY into a subset

M _
P1 _{(X1k’S1k)}containing cells  for

which sk < AM, and a subset
M _

P27 ={(x2,52,)} containing cells for

which $2; 2 AM.

Step 17 - Ordering the subset P1" by

F(xL) < F(xL,1)

M

using GPU threads | P17
into 1 block

Step 18 — Ordering the set P2" by the

value of the bounding function, i.e.

§2, <82 | P2 |

target function i.e.

which are grouped

k+1 using GPU threads
which are grouped into 1 block

Step 19 - Ordered sets P1” and P2”
form a new subpopulation of memory cells

pM e PY = piM  p2M ={(x;,s;)}

Step 20 - Determining the global best cell
according to the following rule

*

Step 21 - Stop Condition

If <N, then increase the iteration
number by one and go to step 4.

Step 22 - Writing the obtained global
best position to the database.

In the work, the number of iterations V =
100, the size of the subpopulation of new cells

Ly _ 100, the number of selected new

cells taking into account the constraints Ll

= Ly / 4 = 25, the number of selected new

cells without taking into account the
2y = LV/4:25,the number of

mutations of each executive cell V2 = N =
100, the size of the memory cell

constraints L

subpopulation Ly =:LV/4 =25, the number
of mutations of each memory cell Vv = N =

100, the static tolerance Ay = 0.0001 for the
memory cell subpopulation.
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For the knapsack problem, the search for
a solution was carried out on the standard
KNAPSACK_01 databases. For the proposed
method, a root-mean-square error of 0.02 was
obtained.

The traditional method for optimizing a
T-cell model requires:

- setting the probability of mutation, the
number of mutations, the number of selected
new cells;

— real potential solutions, which makes
discrete optimization impossible;

- constant transformations of real
potential solutions into intermediate binary
ones and vice versa.

The proposed method eliminates these
disadvantages.

Conclusions.

1. To minimize losses that do not create
consumer value and are the basis of Lean
Production  technology, an immune
metaheuristic method based on the T-cell
model was developed to solve the knapsack
problem. The use of this method is aimed at

7-17
v.3 (2020)
https://smart-scm.org

minimizing costs arising from insufficient
efficiency of the placement of goods in the
warehouse.

2. The proposed metaheuristic method
does not require setting the probability of
mutation, the number of mutations, the
number of selected new cells and allows
using only binary potential solutions, which
makes discrete optimization possible and
reduces computational complexity by
preventing constant transformations of real
potential solutions into intermediate binary
ones and back.

3. There was created an immune
metaheuristic algorithm based on the T-cell
model, intended for implementation on a
GPU using the CUDA parallel processing
technology.

4. The proposed optimization method
based on immune metaheuristics can be used
to intellectualize the Lean Production
technology. Prospects for further research are
in testing the proposed methods on a wider
set of test databases.
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CORPORATE CULTURE REENGINEERING STRATEGY OF A
MULTINATIONAL LOGISTICS COMPANY

Maria Hryhorak, Viktoriia Leha. “Corporate culture reengineering strategy of a multinational
logistics company”. The article substantiates the role of strategic re-engineering of corporate culture in
increasing the level of competitiveness of a multinational logistics company and optimizing the efficiency of its
activities. The main processes, principles and features of corporate culture transformation as one of the stages
of re-engineering of the company's business processes are considered. The main concepts of corporate culture,
management innovations, and re-engineering, which are effective tools for improving the efficiency of
enterprise management, are defined. An algorithm for creating a corporate culture is proposed, including its
positioning at the strategic level, as well as ensuring appropriate financial results. Corporate culture
management is considered as an intangible asset that has value and creates conditions for generating income
for the enterprise. In addition, it gives the company advantages by reducing conflicts, improving business
relationships, reducing non-production time costs, and increasing the economic efficiency of the business. The
factors influencing the level of employee involvement in work and transformation of employee behavior in
accordance with the leader's strategic vision for company development and in accordance with his decisions on
business re-engineering are identified. The main tasks of business process re-engineering are revealed, key
directions and necessary tools for implementing the transformation of corporate culture are highlighted. The
research methodology is based on methods of theoretical analysis and generalization of scientific literature and
periodicals on the research topic, statistical analysis, classification and analytical method and methods for
determining economic efficiency. The approach to scenario modeling of the process of managing the
development of corporate culture of an enterprise based on a combination of components of culture, methods
of managing it, basic values and strategies of enterprise management as a whole has been further developed,
which allows taking into account the multidirectional interests of stakeholders and harmonizing them in the
process of managing a multinational logistics company.

Keywords: strategy; corporate culture; managerial innovations; staff involvement; consistency;
adaptation; leader; business processes; reengineering; efficiency; multinational logistics company.
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Mapia Tpuzopak, Bikmopia Jleza. "Cmpamezia peiHXuHipuHay KopnopamueHoi Kynemypu
MPAHCHOYIOHANbHOI J1I02icmuy4HOi KomnaHii ". Y cmammi o6rpynHmosaHa posie cmpameziyHoz2o
peiHXUHIpUH2y ~ KopnopamusHOi  Kyfbmypu y  ni08UWEHHI  piBHA  KOHKYpPeHMOCNPOMOXHOCMI
MPAHCHAYIOHAMBLHOI 102icmuy4HOi KoMnaHii ma onmumizayii epekmusHocmi i disneHocmi. Po3anaHymo
OCHOBHI npoyecu, NpuHYUNU ma ocobusocmi mpaHcgopmayii KopnopamugHoI Kysibmypu AK 00HO20 i3
emanis peiHxuHipuHay 6i3Hec-npoyecie KOMNaHii. BU3Ha4eHo 0OCHO8HI NOHAMMA KOPNOPAMUBHOI KyJlbmypu,
yNnpasiiHCbKUX iHHOBAUIU, peiHXUHipuHay, Wo € 0iEBUMU iIHCMPYMeHMAamu niosuweHHs ehekmusHoOCMi
ynpasniHHA nionpuemcmeom. 3anponoHOBAHO G/I20pUMM CMEOPEHHA KOPNOpamusHoi Kysiemypu, uwo
BKJ/TIOYAE iT NO3UUIOBAHHA HA CmpameziyHOMy piBHi, @ MAkoXx 3abe3nedyeHHA 8iON0BIOHUX (hiHaHCoBUX
pe3ysibmamis. YnpasniHHA KOpnopamugHoIo Ky/bmypoto po32/1A0aeMbCA AK HemamepianeHul akmus, uo
Mae sapmicme i CmeopIoe yMo8sU 0718 OMPUMAHHA 00x00y nidnpuemcmaad. OKpim moeo, 0ae nionpuemcmay
nepesazu 3a paxyHOK 3MEeHWEeHHA KOHMIIKMHOCMI, noKpauwjeHHs OilosuX 83AEMOBIOHOCUH, CKOPOYeHHs
HegUpPOOHUYUX 8UuMpAm 4dcy, pocmy eKOHOMIiYHOI egpekmugHocmi 6i3Hecy. BusHawyeHo ¢akmopu, wo
8NJ1UBAIOMb HA piBeHb 3ds1yHeHOCMI npauisHUKie y pobomy ma mpaHcgopmauyiro nosediHKU cnispobimHukie
y 8i0nosioHocmi 00 cmpameziyuHo20 6auyeHHA nidepa wWo00 PO3BUMKY KOMNGHII ma 32i0HO 3 (i02o
NpUUHAMUMU pilueHHAM Wo00 peiHXuHipuHey 6i3Hecy. PO3Kpumo oCHOBHI 3a80GHHA peiHXUHipuHay 6i3Hec-
npouecig, 8UdiNleHO K/0Y08i HANPAMKU ma HeobXiOHi iHcmpymeHmu npu peanizayii mpaHcgopmayii
KopnopamusHoi Kynemypu. Memodosozis 0ocnioxeHHA 6a3yemsca Ha Memooax meopemuyHO20 aHanisy ma
y3a2a/1bHeHHA HAyKo8oi limepamypu ma nepioduYyHUX 8UOAHb 3a MEeMOK0 OOCTIOXKEHHA, CMAaMUCMUYHO20
aHanisy, knacugikayitiHo-aHanimu4Hut memod i Memoou 8U3HAYEeHHA eKOHOMIYHOT epekmusHocmi. Habys
nooanbwozo0 po3sUMKy nioxio 00 CUeHapHo20 MOOeIloB8AHHA Npoyecy ynpassiHHA pPO38UMKOM
KOpnopamueHoi Kylemypu nionpueMcmea Ha 0CHO8i NOEOHAHHA CK/Ia008UX Ky/lbmypu, Memooie ynpassliHHA
Heto, 6a308uX yiHHocmel ma cmpameziti ynpassiHHA NiIONPUEMCMBOM y YisloMy, o 00380/1A€ 8paxo8ysamu
pi3HOCNPAMOBAHI  iHMepecu 3ayikassieHux CcmopiH [ 2apMOHi3yeamu iX y npoueci ynpdesiHHA
MPAHCHAYiOHATbHOK J102iICMUYHOK KOMNAHIEIO.

Knioyoei cnoea: ctparteria; KopnopaTvMBHa KynbTypa; YMNpPaBMiHCbKI iHHOBALii; 3anyyeHicTb
nepcoHasny; Yy3rofKeHicTb; apanTauia; nigep; 6isHec-nmpouecy; pPeiHXUHIPUHT;  edeKTUBHICTD;
TpaHCHaUiOHabHa NOriCTUYHA KOMMNaHisA.

Mapus lpuzopak, Bukmopus Jleza. "Cmpameausi peuHXuHupuHaa KopnopamueHou Ky/iemypbl
MpAaHCHOYUOHA/IbHOU Jlo2ucmuydeckoli KomnaHuu". B cmamee 060cHO8AHA posib cmpame2auqecko20
PEUHXUHUpUH2d ~ KOpNnOpamueHoU  KyJlbmypel 8 NOBbIWEHUU YPOBHA KOHKYpPeHmMocnocobHocmu
MPAHCHAYUOHAbHOU sloeucmuyeckoli KOMNAHUU U onmumu3ayuu 3ggekmusHocmu ee deamesibHOCmu.
PaccmompeHbl 0CHOBHble Npouyeccsl, NpUHYUNeLl U 0CobeHHOCMU mpaHchopmayuu KopnopamusHou
Ky/lbmypel KAK 00H020 U3 3MAanos peuHXUuHUpUHea busHec-npoyeccos komnaHuu. OnpeoesieHbl OCHOBHbIE
NOHAMUSA KOpNopamusHoU KyJibmypel, ynpasieH4eckux UHHO8ayull, peUHXUHUPUH2a, Komopele A8NAMcA
OelicmeeHHbIMU UHCMPYMeHMamu nosbleHus 3¢hpekmusHocmu ynpagneHus npeonpusmuem. [IpednoxeH
aneopumm  CO30aHUA  KOpNopamusHoOU  Ky/lbmypel, 8KIOHarwul ee  Nno3UyUOHUPOBAHUe  Ha
cmpameau4yeckoM ypoeHe, d makxe obecne4eHUA COOMBEMCMBYIOWUX GUHAHCOBbIX pPe3y/lbMmamos.
YnpasneHue kopnopamugHoU Ky/iemypol paccMampusdaemcs KaK HemamepuasbHbil akmus, umeroujul
cmoumocmes U co30dem ycsi08uA 019 NoJydyeHuUs 0oxodd npednpuamus. Kpome mozo, 0aem npednpuamuto
npeumMyuwiecmea 3a cyem ymeHbleHUA KOHGPIUKMHOCMU, YJyqweHUs 0es108biX 83aUMOoomHoweHud,
COKpaWeHUa Henpou3800CMBEHHbIX 3ampam spemMeHU, pocma 3KoHoMmuyeckol 3ghpekmusHocmu bu3Heca.
OnpedenieHbl  ¢hakmopel, s8auAOWUe HA YpPOBeHb B08/ieHeHHOCMU pabomHukos 8 pabomy u
MpaHcgopmayuro nogedeHUs cCompyoHUKO8 8 COOM8emcmauu co cmpame2audeckum sudeHuem iudepa no
passumMuio KOMNAHUU U CO2/IACHO €20 NPUHAMbIM pelleHUAM No peuHXuHuUpuHey 6usHecd. Packpeimel
OCHOBHble 3a0a4u peuHXUHUPUH2a 6U3Hec-npoyeccos, 8bi0esieHbl Kiltlo4esble HanpasaeHus U HeobxoouMble
UHCMpYMeHmMbl  npu  peanu3ayuu  mpaHcghopmayuu  KopnopamusHou  Kynemypel. Memodonozua
ucciedosaHruA 6asupyemca Ha Memooddx meopemuyecko20 aHAIU3a u 06obweHua Hay4Hou 1umepamypel u
nepuoouyeckux U30aHuli N0 meme UCC1e008aHUS, CMAMUCMUYeCcKo20 aHaau3d, KaaccupukayUuoHHO-
aHanumuyeckut Memoo U MemoObl onpedesieHuUs SKOHoMu4Yeckol 3ghpekmusHocmu. Mosyyun daneHelwee
passumue nooxo0 K CUeHapHOMY MOOe/IUupO8AHUID NPoyecca ynpasseHus pasgumuemM KopnopamugHou
Ky/lbmypsl npednpuasmus Ha OCHO8e COYemMAaHusa COCMAsAWUX Kysbmypbl, Memooo8 ynpasieHus eio,
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6aszosbix yeHHocmel u cmpameeud ynpaeseHus npeanpUHmueM 8 yeJsioM, 4Hmo no3eoJidem y4dumeledameo
pasHoHanpdasJ/ieHHble UHMepecobl 3auHmepeco8dHHbIX CMOPOH U 2dpMOHU3UpOo8dMe UX 8 npouyecce
ynpaseJsieHus mpaHCHGUUOHGﬂbHOU Jnoeucmuyeckol KomnaHueu.

Knroyeevle cnosa: cTpaterna; KoprnopatnBHAA KynbTypa; YyrhpaBneH4YeCckne WnHHOBaUnwu;
BOB/I€YEHHOCTb MepCOHana; CornmacoBaHHOCTb; afanTauund; nuaep; 6VI3HeC-I'Ip0LI,ECCbI; PENHXNHNPWHT,;
3(I)¢EKTVIBHOCTb; TPaHCHaUMOHaNbHaA NOrnctnyeckana KoOMmnaHuA.

Introduction. Permanent changes in the
external environment, increasing
competition, complicating the production
and commercial activities of enterprises,
increasing the importance of the time factor,
expanding the space of enterprise activity
and increasing the volume and speed of
obtaining information and new knowledge
increase the importance of internal sources of
economic growth that can ensure an increase
in production. The relevance of the topic
follows from the fact that in recent years the
issue of corporate culture has become
particularly  important, attracting the
attention of both management theorists and
practitioners. In the context of the formation
of market Relations, increased competition,
globalization and Ukraine's integration into
the EU, enterprises are forced to constantly
evolve and respond quickly to changes. The
driving force in these processes is the
corporate culture, which unites the enterprise
and personnel with a single mission, a single
philosophy, development strategy, principles,
values, traditions, creates a reputation in the
business world, forms the image of the
organization, increases its competitiveness
and provides a competitive advantage.

The formation of corporate culture is an
important component of the development of
a modern organization. Embracing the
deepest values, attitudes and ideas of
employees, corporate culture is a powerful
means of influencing, on the one hand, the
disclosure of the human potential of the
organization, and on the other — the
realization of its sustainable competitive
advantages in the market. In the context of
the knowledge economy, improving the
efficiency of an enterprise is determined not
only by the use of the latest techniques and
technologies, the material interest of

performers, but, above all, their dedication,
the level of favorable social atmosphere,
common goals, interests and values. The
relevance of corporate culture research
attracts the attention of scientists, however,
both theoretical and practical approaches can
reveal such a limitation. The problems of
forming a corporate culture, especially in
newly created enterprises, are often reduced
to the introduction of image and
entertainment programs, while the potential
of corporate culture can be revealed only if it
is strategically directed.

Analysis  of  research  problems.
Theoretical foundations of the formation and
development of corporate culture are actively
studied in the world and domestic scientific
literature. Among foreign scientists, various
aspects of this problem were studied by: M.
Armstrong, R. Akoff, T. deal, K. Davis, P.
Drucker, A. Kennedy, W. Ouchi, K. Cameron, R.
Queen, J. Newstrom, R. Waterman, G.
Hofstede, S. Handey, E. Shane. A lot of
research on this topic has appeared in recent
years in Russian science, among which we can
mention the works of A. Amosha, I. Buleev, A.
Voronkova, A. Grishnova, M. Doronina, V.
Dubyag, G. Zakharchenko, S. Ilyashenko, A.
Kamenskaya, O. Martyakova, L. Melnik, G.
Nazarov, O. Prokopenko, Yu. Shipulina and
others. in the works of these scientists, the
essence of corporate culture is revealed,
various typologies and approaches to
evaluating and managing its development
are considered. However, in the context of
post-crisis economic turbulence, fierce
competition in the markets, increased
processes of restructuring and reorganization
of enterprises, mergers and acquisitions, the
features of corporate transformation require a
more thorough analysis. The phenomenon of
corporate culture has always been given a lot
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of attention, especially now, when in almost
all economic, psychological, socio-
humanitarian sciences such a direction as the
"human factor" and its role in improving
production efficiency is quite deeply studied.
The analysis of economic literature shows that
the issues of building organizational culture
are quite deeply studied by scientists from
both far and near abroad - these are, first of
all, K. Cameron, R. Quinn, E. Kapitonova, V.
Sate, T. Solomanidina, V. Spivak, O.
Tikhomirova, V. Tomilov, S. handy, G. Hofsted,
and others.

The works of Ukrainian scientists, namely:
A. Voronkova, V. Grineva, Yu. lvanov, T.
Lepeyko, |. Mazhura, G. Nazarova, L.
Panchenko, S. Paseka, M. Semykina, G. Khayet,
l. Shvets, A. Shegda, A. Yastremskaya and
others, are also devoted to the study of the
problems of communication between
organizational culture and competitiveness.

Determining the level of organizational
culture, therefore, appears as a kind of means
of diagnosing the state of culture and
identifying its weaknesses. In this context, the
issues of assessing and determining the
impact of organizational culture on the
efficiency and competitiveness of an
enterprise in the context of Strategic
Management become relevant.

Purpose and objectives of the article.
Based on the above, the aim of the study is to
develop a model for the transformation of
corporate culture as the main stage of re-
engineering business processes of strategic
management of the organization.

Presentation of the main material and
research results. In search of levers to
improve the efficiency of enterprise
development and its competitiveness, the
emphasis is often placed only on economic
factors. However, we must not forget that a
business entity is a person. And the result of
its work largely depends on it, on its culture,
and in general on the culture of the
enterprise. Therefore, it is the corporate
culture that is an important factor in the
successful operation of the enterprise,
increasing its competitiveness.
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Today, there is no single approach to the
interpretation of the concept of "corporate
culture". In addition, various scientists often
use such terms as "organizational culture”,
"enterprise culture", "organization culture",
and "corporate culture" to characterize it. The
analysis of interpretations of these concepts
gives grounds to conclude that their essence
is mainly identical and corresponds to the
concept of "corporate culture". Functional,
psychological, normative, and historical and
genetic aspects are often used to determine
the essence of corporate culture. Thus,
functional definitions of corporate culture
describe the functions of corporate culture, its
role as a mechanism for regulating behavior
between employees. Psychological
definitions emphasize the formation of
employee habits and the peculiarities of their
adaptation to the organizational
environment. Descriptive definitions include
a list of elements of corporate culture.
Normative-pay attention to norms and
patterns of behavior, historical and genetic
include in corporate culture the processes of
social and cultural imitation, the development
of traditions, customs, rituals.

Summarizing the studied definitions, we
can conclude that corporate culture is a
system of values, beliefs, beliefs, ideas,
expectations, symbols, as well as effective
principles, norms of behavior, traditions,
rituals, etc. that have developed in the
organization or its divisions during its
activities and are accepted by the majority of
employees.

Corporate culture is a permanent system
of checks and balances that needs to be
strengthened at all levels of the life cycle of
the organization and employees. A strong
corporate culture may attract new employees
to the organization, but the motivation and
relevance of the work must correspond to the
desire to integrate into the culture.
Unmotivated employees generate a negative
culture with those around them, and all this
work can quickly fall apart, so understanding
what drives all employees in terms of
motivation, and matching this to work,
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thinking, and behavioral preferences is a
better, more holistic approach to hiring,
training, and retaining the employees who
make up the organization — and who make up
the organization's culture.

The corporate culture of an enterprise is
closely linked to human resources
management. Each management function
(selection, motivation and evaluation of
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personnel, formation of groups) is associated
with the task of corporate culture - to provide
the employee with important, up-to-date,
complete and transparent information
related to current and planned initiatives
(activities) of the enterprise, its mission and
strategies.

Features of

organization
and working
conditions

Company Internal
. Corporate .
mission and communica

culture :
values tion culture

Socio
psychologic
al culture

Figure 1 — Structure of the corporate culture of the enterprise. Compiled on the basis of [2]

Corporate culture provides a list of the
main provisions in the work of the enterprise,
depending on the development strategy and
mission, and consists of an approved
leadership system, a perfect communication
system, the position of each employee,
conflict resolution styles, existing symbols -
taboos, restrictions, rituals, etc.

The decisive factor in the formation of
corporate culture is the philosophy of the
enterprise, that is, the principles that the
company's management imitates and which
are formed in advertising materials,
management speeches, and information
documents. Their formation aims to create a
certain image of the enterprise in the eyes of

its employees and the external environment.
The main concern of the company's
management is appearance, because the
success of the company's activities in a
competitive environment depends on it. This
type is formed in the minds of enterprises and
individuals under the influence of contacts
with the enterprise, both directly with
employees of the enterprise, and when
getting acquainted with advertising, visiting
exhibitions, presentations.

Thus, although working on the
company's image is difficult and troublesome,
covering many processes and many people, it
is extremely necessary if the company is
trying to gain a foothold in the market and
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have  good further
development.

The formation of corporate culture is a
management tool that increases the
productivity of employees of the enterprise,
helps to create a positive image, good
reputation and respect for it. Nowadays,
corporate culture is the main mechanism that
provides a practical increase in the efficiency
of the enterprise. It affects the motivation of
employees, the attractiveness of the
enterprise as an employer, which is reflected
in the turnover of personnel, the morality of
each employee, his business reputation,
productivity and efficiency of work, the
quality of work of employees, the nature of
personal and industrial relations at the
enterprise, the attitude of employees to work,
their creative potential. In modern conditions,
the company's management is directly
interested in ensuring that flexibility and
innovation are the most important and
integral components of the corporate culture.

Re-engineering is the most radical
approach to improving business processes. It
is also often referred to as process innovation,
as its success is largely based on the team's
innovation and creativity to improve the
process. This approach provides a new
perspective on the goals of the process and
completely ignores the existing process and
structure of the organization.

The main conditions for re-engineering,
in addition to process orientation, include
ambitious goals (not only to get out of the
crisis, but also to become an industry leader in
the future), abandoning the established rules
of doing business (which is quite difficult for
domestic companies), and finally improving
business processes through the use of
modern information technologies.

In order for re-engineering to achieve
these goals, it is also necessary to ensure a
decent motivation of the system of incentives
for senior management, since without
management's confidence in the need to
rebuild the enterprise, it is impossible to
achieve the final result of re-engineering - a
breakthrough in its work. All employees

prospects  for
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responsible for re-engineering must be given
appropriate powers, otherwise they will be
alienated by the middle management level
that will perform their current functions. Re-
engineering work should be widely covered
within the enterprise, which will ensure that
all employees understand the changes that
are taking place, otherwise it will lead to
distrust and disobedience of performers and
resistance of employees.

Re-engineering and its most efficient
implementation require the creation of a
separate budget (the minimum required),
without which it is impossible to start and
carry out the entire complex of works. As
practice shows, in order to implement the
planned program, it is important to clearly
define  and  distribute  the  roles,
responsibilities and responsibilities of each
participant in order to ensure the
implementation of the program's goals.
During the implementation of re-engineering
works, the results achieved in the course of
work should be clearly highlighted.

Daniel Denison created one of the most
representative models of corporate culture
transformation in terms of organizational
effectiveness. Since any company whose
efforts are aimed at re-engineering business
processes are based on the human factor,
Denison's model is based on a behavioral
approach with an emphasis on the personal
statements, values and expectations of the
company's employees. The range of tasks that
the Denison model is used to solve is quite
wide: from issues of economic efficiency of
the organization, functioning of the
management system and  corporate
communication to support mergers and
acquisitions, restructuring and
reorganization, development of innovative
products, entering new markets, improving
the quality of Service and personal
development of managers and staff. A special
feature of the Denison model is that it is based
on evaluating four main characteristics of
corporate culture and Leadership: Mission,
adaptability, engagement, and consistency.
Accordingly, each of these characteristics is
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divided into 3 qualities (indicators), so 12
parameters are evaluated within the Denison
model (fig. 2) [16].
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Figure 2 — Denison's corporate culture model

Re-engineering of the corporate culture
of an organization cannot take place without
changing the paradigm, principles and
behavior of its manager, since it is a reflection
of his personal values and qualities. In 1997,
Richard Barrett developed cultural
Transformation Tools (CTT), which are based
on a seven - level model of consciousness,
which allow you to determine the balance of
personal values of employees and the existing
corporate culture. Adding to The Maslow

pyramid, Richard Barrett characterized
personal levels of consciousness in
accordance with the levels of awareness of
needs and identified groups of values that
correspond to them (table. 1) [17].

It is proved that compliance with the
corporate culture and strategy of the
enterprise is fundamentally important. With
strategically important changes in the
external environment, two possible scenarios
are possible: evolutionary and revolutionary.
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In the event of a revolutionary development,
fundamental changes in strategy and
corporate culture (reengineering
technologies) are necessary. With
evolutionary development, there is a gradual
adjustment of the existing strategy and
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corporate culture (Kaizen technology). To
identify opportunities for implementing
reengineering and strategic planning, a SWOT
analysis of the corporate culture and a
mandatory survey of employees should be
conducted.

Table 1
Levels of personal and corporate consciousness
Human .
Self-awareness Corporate consciousness
needs
Spiritual Ministry 7 | Long-term life expectancy
The desire to change |6 | Cooperation
something
Internal integrity 5 | Corporate values
Mental Self-transformation 4 | Improving performance
Emotional | Self-esteem 3 | Efficient processes and systems
Attitude 2 | Customer satisfaction
Physical Survival 1 | Financial stability

According to the authors, according to
the results of the analysis, re-engineering of
the corporate culture of a multinational
logistics company should be aimed at staff
involvement. After all, a corporate culture
based on staff involvement allows the
company to achieve its strategic goals,
creating a synergy environment where the
labor, creative and intellectual potential of
each employee is realized and conditions for
their professional development are provided.
In companies with a strong corporate culture,
each employee makes every effort to achieve
their own goals and the goals of the
organization and is personally interested in its
development. In turn, engagement is
manifested in the fact that the staff shows
enthusiasm and proactivity in their activities
and takes full responsibility for the proper
performance and quality of work. To achieve
the proper level of engagement, the
organization's management needs to create
an open and extensive system of Corporate
Communication and delegation of authority
and provide a working atmosphere in which
each employee will be inspired to realize their
potential. To do this, you need to create an
appropriate corporate culture — a culture of
engagement and self-discipline.

Corporate engagement culture is the
successful implementation of a business
strategy aimed at increasing profits and
business value by revealing the sources of
internal motivation of employees aimed at
the highest and highest quality results.

At the initial stage of corporate culture
transformation, it is necessary to take into
account that the search and selection of
employees who are characterized by self-
motivation and self-discipline is the most
important element of the engagement
strategy.

The distinctive qualities of an employee
with a high engagement rate are: absorbed in
work - "time flies fast at work"; maintains
concentration for a long time; feels a strong
emotional connection with the company;
treats work with enthusiasm and passion;
expands the scope of his responsibility,
flexible, not limited to describing job
responsibilities; adapts quickly to changes;
strives to develop work skills; does not need
reminders and instructions; does everything
on time; persistent; takes initiative; focused
on achieving goals; conscientious;
responsible; dedicated to work.

The process of formation, development
and changes of the Criminal Code should take
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place in accordance with the life cycle of the
organization. Since there are three important
periods in the development of the
organization, each of them has its own
cultural problems and corresponding
mechanisms for solving them.

If we consider the process of developing
and implementing a corporate culture
strategy as a separate project, then it can
distinguish three stages:

1) Diagnostics of the existing corporate
culture;

2) Creating a model of a new corporate
culture;

3) correction of the existing (introduction
of a new) corporate culture.

Attempts to change the corporate culture
cause active or passive resistance of
employees. Resistance to change can have
different strength and intensity. It manifests
itself both in the form of passive, more or less
hidden rejection of changes, expressed in the
form of a decrease in productivity or a desire
to move to another job, and in the form of an
active, open speech against perestroika (for
example, in the form of a strike, a clear
deviation from the introduction of
innovations). The reason for resistance may lie
in personal and structural barriers.

Conclusions. Therefore, both scientists
and business consultants are of the opinion
that corporate culture directly affects the
production performance of personnel. In
particular, the weak corporate culture of the
organization causes staff to feel helpless,
depressed and meaningless in their work,
which affects the decline in human
performance and productivity. Attempts to
re-engineer business processes and improve
employee efficiency mostly end in complete
failure, as it is extremely difficult to change the
existing corporate culture. Therefore, in the
process of business process re-engineering, a
crucial role is given to leaders who must focus
their efforts, time and resources on
simultaneously transforming many aspects of
the business and creating a corporate culture
that reflects and supports transformational
decisions. With this in mind, corporate culture
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should be understood as a general reflection
of all aspects of the company's activities, in
particular the behavior of management and
staff in the process of implementing a
business strategy, all technological business
processes and business practices. Corporate
culture is the result of the behavior of
employees of the company, so under the
transformation of corporate culture, it is
worth considering changing the model of
behavior of employees in accordance with the
strategic vision of its leader for the
development of the company and in
accordance with his decisions on business re-
engineering.

The question of how corporate culture
affects strategic management can be divided
into two parts:

— is there a correspondence between
strategy and corporate culture;

— s it possible to make
recommendations on the applicability or non-
applicability of certain management practices
in a certain corporate culture?

Since the corporate culture is formed in
the process of finding working solutions and
approaches to doing business by the
enterprise, the correspondence between the
enterprise strategy and the corporate culture
should be observed. The task of the strategy
author is to choose a strategy that is
compatible with the "untouched" elements of
the existing corporate culture in the
enterprise. The task of the cultural leader is to
change the aspects of culture that hinder the
implementation of the strategy.

In general, the theoretical analysis carried
out suggests that the time has come for more
complex and "subtle" methods of managing
social and labor relations based on the
principles of corporate culture. Management
tools should cover the sphere of thoughts,
moods, value orientations, and motivations of
educated, qualified, and informed personnel.
The need to create a unified system of values,
norms, rules, and everything that forms the
basis of corporate culture for the team is
being updated in order to achieve the effect
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of its members ' participation in socially useful of the relationship between strategy and
activities. rapid response in the development of
Further development of this direction corporate culture, and their features in the
involves both deepening research in the field context of enterprise employee types.
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LOGISTICS AS A SUPPLY TOOL ECOLOGICAL AND ECONOMIC
SECURITY OF THE STATE

Volodymyr Hobela. “Logistics as a supply tool ecological and economic security of the state”. The
growing role of logistics as a means of improving business efficiency and global trends in the greening of
economic activity have highlighted the need for the introduction of eco-friendly logistics tools and the formation
of eco-friendly logistics. To perform the tasks of this scientific work, the following general scientific methods of
cognition were used, in particular, analysis to determine the main advantages of the development of logistics
activities in Ukraine and the world in general; synthesis to identify obstacles to the implementation of logistics
activities in Ukraine; deduction to determine the goals and environmental and economic effects of greening
logistics activities; hypothetical used to justify logistics as a tool for environmental and economic security of the
state; formalization and generalization for the formation of the main directions of greening of modern logistics.

The study examines the importance of logistics in the process of competition in national and international
markets. Emphasis is placed on the security aspects of logistics. It has been established that security plays an
important role in the world's leading companies. It is noted that logistics is an area of activity that allows you to
optimize material, information and financial flows, which helps to increase the economic and environmental
efficiency of business. Economic security is considered a component of National Security, but it is argued that
economic activity causes significant damage to the environment and causes the formation of potential
environmental problems.

The analysis of approaches to the definition of the theoretical content of the concepts of environmental,
economic and ecological-economic security is carried out. It is claimed that eco-friendly logistics is a tool to
ensure such development that will help ensure the achievement of economic objectives while minimizing the
damage caused to the environment.

It has been established that in recent years’ Ukrainian enterprises have appreciated the important role of
logistics in improving business efficiency. The main advantages of logistics for business efficiency and the main
obstacles for the development of logistics are highlighted. The main goals and directions of greening of modern
logistics are singled out, the corresponding ecological and economic effects are formed. Given the global trends
of greening and EU integration requirements, it is recommended to strengthen measures of state support and
promotion of logistics activities, development of logistics infrastructure and greening of logistics.

Summarizing the results of the study, it is established that logistics should be identified as a tool to ensure
environmental and economic security of the state. Given the global trends of economic greening, EU integration
requirements and trends in the inner economy, there is an urgent need for state support to promote the
development of logistics and infrastructure, greening of logistics. The goals of greening logistics are to reduce
resource consumption and reduce pollution. In the course of the conducted research the perspective directions
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of further researches were formed: research of expenses of greening of logistics and their correlation with logistic
expenses; formation of measures for the greening of logistics activities of enterprises and industries;
development of modern logistics technologies.

Keywords: logistics; global problems; ecological security; economic security; greening; ecological
and economic effect.

Bonodumup lNo6ena. "Jlozicmuka sk iscmpymeHm 3abe3neyeHHs eK0/1020-eKOHOMi4HOi 6e3neKu
Odepxkasu". 3pocmaroya posib 102iCMuKu AK 3dcoby nidsuwieHHA egekmugHocmi 6i3Hecy ma cgimosi
meHOeHUii ekosnoeizayii ekoHomi4HoI OiaslbHOCMi akmyanisysanu HeobxiOHicmb 8nPoBAOXKeHHSA eKo102i4HO
6e3neyHux 102icmuYHUX iHCmpymeHmis ma hopmy8aHHA eKo10200pieHMOB8AHOI no2icmuku. ] BUKOHAHHA
3as0aHb Yiel Haykosoi npayi 6ys10 8UKOpUCMAHO MAki 3a2asIbHOHAYKO8i Memoou Ni3HAHHA, 30KpemMa aHani3
0711 BU3HAYEHHA OCHOBHUX Nepesaz po38UmKy J102icmuyHoi disieHocmi 8 Ykpaiti ma cgimi 3azanom; cuHmes
0715 BU3HAYEHHS nepeliko0 07158 8NPOBAOKEHHS JI02iCMUYHOT QifislbHOCMI 8 YKpaiHi; 0edyKuis 01 8U3HAYEHHS
yineli ma eKoJsio20-eKOHOMIYHUX egekmis ekosoezizauil noeicmu4Hoi OissibHOCMI;  2inomemuyHuli
3acmocos8aHo 0514 O6rpyHmMyeaHHA Js102iCMuKU AK iHCMpymeHmy 3abe3neyeHHA eK0J1020-eKOHOMIYHOI
6e3neku Oepxasu; opmanizayia ma y3azanbHeHHA 01A (OpMy8AHHA OCHOBHUX HANPAMI8 ekoso2izayii
Cy4dacHoi 1oz2icmuku).
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NOMOKU, W0 CNPUSAE NiIOBUWEHHIO EKOHOMIYHOI Ma eKos102iuHOT eghekmusHOCMi 6i3Hecy.

30iticHeHo aHani3 nioxoodie 00 8U3HAYEHHA MeoPeMUYHO20 3MiCMy NOHAMb eKOJ102iYHA, eKOHOMIYHA
ma ekos1020-ekoHoMi4YHa 6e3neka. CmaeepoXxyembCA, Uj0 eK0/I0200PIEHMOBAHA J102ICMUKA € IHCMPYMeHmMoMm
3a6e3neyeHHsA eKos1020-eKOHOMIYHOI 6e3neku.

BuokpemneHo ocHO8HI nepegazu noz2icmuku 018 egpekmugHocmi 6i3HeCy ma 0CHOBHI nepeluKoou 071s
po3sumky so2icmuku. CopmMoBaHO OCHOBHI Uini ma Hanpamu ekonozizayii cy4acHoi no2icmuku,
8UOKpemJsIeHO 8i0N0BIOHI eK0/1020-eKOHOMIYHI egpekmu. Bpaxosyrouu ceimosi meHOeHUil exkonoezizayii
eKOHOMIKU ma iHmezpayitiHi sumoau €C, pekoMeHO08AHO NOCUAUMU 3dX00U O0epXXdsHOi hiOmpuMKu ma
CNPUSHHA PO38UMKY J102iCMUYHOT QiflslbHOCMI, po36y008U J102ICMUYHOT iHGpacmpykmypu ma exkosnoe2izayii
Jl02icmuku.

Y x00i nposedeH020 0ocnioxeHHA 6y/10 ChOpMOBAHO NEPCNEKMUBHI HaNPAMU NOOATbUIUX OOCTIOXeHb:
0ocnioxeHHA sumpam ekosozizayii no2icmuku ma ix cniggiOHOWEHHA (3 JI02iCMUYHUMU 8UuMpamamu;
opmysaHHsA 3ax00i8 ekonozizayiinozicmuyHoi dianbHocmi nionpuemcme ma 2asny3eli eKOHOMIKU; pO38UMOK
Cy4dCcHUX MexHOoJ102ill JI02iCMUKU.

Knwouoei cnoea: norictuka; rnobanbHi npobnemu; ekonoriyHa 6e3neka; ekoHoMiyHa 6e3neka;
€KoJ1ori3auis; eKoNoro-eKOHOMIUHNI edekKT.

Bnaoumup lo6ena. "Jloeucmuka Kak uHcmpymeHm obecne4yeHus 3K0J1020-3KOHOMUYecKoU
6e3onacHocmu 2ocydapcmea”. Pacmyuas posb 102UCMUKU KAk cpedcmaa noswlweHus SphekmusHocmu
6usHeca U Mupogble MmeHOeHYUU 3KO0J/I02U3ayuu SKOHOMUYecKol OeamesbHOCMU dKkmyaausuposasnu
Heobxo0UMOCMb 8BHEOPeHUA 3K0102uHecKU 6e30NdcHbIX 102UCMUYECKUX UHCMPYMEHMO8 U (hopMUpPOBAHUSA
3K0/10200pUeHMUpPOBAHHOU  locucmuku. [na evinonHeHus 3adad 3mol  Hay4Hol pabomesl 6biiu
uCnosb308aHsl ciedyroujue obweHayyHsie Memodbl NO3HAHUA, 8 YACMHOCMU aHAU3 0718 onpedesieHus
OCHOBHbIX NpeuMyLecms passumus jo2ucmuydeckol 0esmesibHOCMu 8 YKpauHe u mupe 8 UesoM; CUHme3 014
onpedesieHUs npenamcmeull 0718 8HEOpeHUA Jloeucmuyeckol desamesibHOCMU 8 YkpauHe; 0edykyus 0nA
onpedesneHus yenel U 3K0/1020-5KOHOMUYECKUX 3¢hheKkmoa 3Ko/102u3ayuu 102ucmuyeckol desmenbHOCMu;
eunomemuyeckuli npumeHeH 0719 060CHOBAHUA JI02UCMUKU KAK UHCMpyMeHmMa obecneyeHUs 3KO0J1020-
3KOHoMUuYecKol be3onacHocmu eocydapcmead; hopmanusayus u obobuyeHue 0719 popMUpO8aHUA OCHOBHbIX
HanpasneHul 3K0/102u3ayuu cospemeHHoU 102UCMUKU.

B uccnedosaHuu akyeHmupyemcs 8HUMAHuUe HA dacnekmax 6e3onacHocmu Jioeucmuyeckou
OesmensHocmu. OmmMeveHo, 4YMO Jlo2UCMUKA A8rdemca cgepoli  OeamesibHOCMU, No380/19em
onmumu3uUposams MamepuasbHble, UHMOPMAYUOHHbIE U (HUHAHCOBbIE NOMOKU, cnocobcmayem
NOBbILWEHUIO 3KOHOMUYeCKOU U 3Ko02udeckol 3¢hpekmusHocmu bu3Heca.



The electronic scientifically and practical journal 29-37
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org

OcywecmesnieH aHanau3 nooxo008 K ONpedesieHUd Mmeopemuyeckozo COOepXaHus noHAMuU
DKOJ/I02UYEeCKAsA, 3KOHOMUYECKds U 3KOJI020-3KOHOMUYeckds 6e3onacHocme. Ymeepxodaemcs, 4mo
5K0J/10200pUEHMUPOBAHHAS JI02UCMUKA A8/19emcs UHCMPYMeHMOoM obecneyeHus 3K0/1020-35KOHOMUYecKoU
6e3onacHocmu.

BbiOenieHbl OCHOBHblE npeumMywecmed J02ucmuku 0718 3pgekmusHocmu 6OU3HeCa U OCHOBHbIE
npensmcmeus 0518 pazsumus so2ucmuxu. ChopmuposaHbl OCHOBHbIE Uesiu U HanpasseHUs 3Kosao2u3ayuu
cospemeHHOU J102UCMUKU, 8bl0esieHbl COOMeemcmaytoujue 3K0/1020-3KOHoOMUYecKkue 3@gekmol. Yaumeoigas
MUpoBble MeHOeHUUU 3K0J102U3auuu 3KOHOMUKU U UHMe2payuoHHole mpebosaHus EC, pekomeHO08AHO
ycunume mepol 20cydapcmeeHHoU nod0epXKu U codelicmaus pd3sumuto 1oeucmudeckol 0esmesibHOCMU,
passumus io2ucmuydeckoll UHGpacmpykmypsl U 3K0/102U3ayuu 102UCMUKU.

B xo0e npogedeHHO20 UCC/IE008AHUA 6bl10 CHOPMUPOBAHO NEpCNneKMUBHble HANnpasaeHuUs
danbHelwux Uccnedo8aHull: uccie0o8aHua pacxo008 3K0/102U3ayuu 02UCMUKU U UX COOMHoWweHUe ¢
JloeucmuYeckumu  3ampamamu;  opmuposaHue  Meponpusmull  3Kosioeusayuu  io2ucmudeckou
desmesibHOCMU npednpusmud U ompacsiel 3KOHOMUKU; pasgumue co8pemMeHHbIX MexHo102ull I02UCMUKU.

Knroueevle cnoea: nornctuka; rnobanbHble npobnembl; 3Konormyeckaa 6e30MacHOCTb;

3KOHOMUYecKas 6e30MacHOCTb; SIKOMOMM3aLMA; SKONOr0-3KOHOMUYECKU S EKT.

Introduction. The intensification of
competition in the domestic and world
markets contributes to the formation of
effective  means of increasing the
competitiveness of enterprises. Accordingly,
the growing role of logistics as a means of
improving business efficiency and global
trends of greening the economic have
highlighted the need for the introduction of
eco-friendly logistics tools and the formation
of eco-friendly logistics. Under such
conditions, it is possible to increase the
economic efficiency of business and reduce
the amount of environmental damage, which
will help counteract environmental threats
and increase the competitiveness of
enterprises in today's market economy. There
is a need to form tools of economic and
environmental security. Therefore, it is
proposed to consider logistics as an activity
aimed at ensuring the environmental and
economic security of the state and to explore
the main directions of greening the modern
logistics.

Analysis of recent research and
publications. The study of topical issues of
logistics, current trends in logistics, eco-
friendly, "green" logistics were engaged in
such domestic and foreign reseachers:
Brdulak H. [1], Ivanishcheva A. [2], Poliakova
0., Shramenko O. [3], Koblianskaia N. [4],
Mashchak N. [5], Mnykh O. [6], Fesina Yu. [7],
Kharichkov S. [8]. The study current issues and

environmental aspects of economic activity
and ensuring economic and ecological safety
work dedicated scientists, such as: Dudiuk V.
[9], Franchuk V. [10], Polovian O. [11], Lytsur I.
[12] and other.

Purpose and objectives of the article.
To carry out the theoretical substantiation of
identification of logistics as the tool of
maintenance of ecological and economic
safety of the state and to offer directions of
greening the modern logistics.

Presentation of the main material and
research results. At the present stage of
development there is a significant role of
logistics in obtaining sustainable competitive
advantages, especially for international
business. Thanks to logistics, organizations
provide the required level of service to the
end user, while providing him with certain
additional benefits or values. These additional
benefits may include optimizing deliveries,
payment terms, timing, place of execution,
and other benefits that create a competitive
advantage for the business. However, the
experience of the world's leading companies
shows the important role of security issues
and their impact on the business activities of
international and national enterprises. This is
especially  true  of economic and
environmental security at all levels of
manifestation - enterprise, industry, state,
global. The impact of logistics operations on
the economic efficiency of business,
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especially in recent decades, is extremely
significant, but it is worth noting the growing
role of environmental aspects of logistics and
economic activity in general. Because logistics
is the area of activity that allows you to
optimize material, information and financial
flows, which helps to increase the economic
and environmental efficiency of business.
That is why there is a need to study logistics as
a tool to ensure not only economic security
but also environmental.

In general, economic security is an
important component of national security,
but in turn, economic activity causes
significant damage to the environment,
which leads to the formation of potential
environmental problems. It is worth noting
that the dynamic development of the world
and globalization have led to the
transformation of local environmental
problems into global environmental
problems that have threatened the existence
of earthly civilization. Of particular
importance are studies in the field of
overcoming global environmental threats
and finding a safe way for humans to live.

Currently, there is a lot of research on
topical issues of security, including economic
and environmental security. It should be
noted that environmental safety s
interpreted as a state characterized by the
provision of all vital human needs while
maintaining the impact on the environment
at a level that ensures safe living conditions
and human health, does not worsen future
living conditions and creates a system of
safety measures to prevent and eliminate the
consequences of natural phenomena and
natural disasters [9]. Instead, economic
security is interpreted as a state of protection
of national economic interests, which
provides effective counteraction to external
threats and guarantees the satisfaction of
social needs [10]. However, a significant
number of researchers suggest combining
these concepts into one - ecological-
economic security. The introduction of this
concept has led to the definition of
environmental safety as "a state of protection
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of recipients and the environment from the
negative effects, threats and consequences of
anthropogenic activities" [11], and ecological-
economic security is interpreted as a state in
which biotic, abiotic and anthropogenic load
is acceptable limits of the system, and the
system, in turn, is in a state of stability and
dynamic equilibrium [12].

The most complete description of the
state of the ecological and economic system
can be obtained by comparing economic
indicators with the corresponding state of the
environment. Therefore, the further
development of the ecological and economic
system will be based on two guidelines. This
will make it possible to determine what
"price" we pay for economic development,
whether economic growth ensures the
growth of social standards and how much
socio-economic  benefits society loses,
ensuring environmental and economic
security. Awareness of the real state of the
ecological and economic system will provide
an opportunity to form a strategy for further
economic development, which will be based
on the optimal combination of requirements
of the two subsystems. The tool to ensure
such development will be eco-friendly
logistics, which will help ensure the
achievement of economic objectives while
minimizing damage to the environment.
Accordingly, we believe that we are talking
about the green logistics in order to form
tools to combat environmental and economic
threats and ensure the environmental and
economic security of the state.

Although the term "greening" has
appeared relatively recently, it is commonly
understood and most in demand in modern
science. This concept is widely used in
scientific  papers, periodicals, political
discussions and everyday conversations [13].
We consider it expedient to single out
greening as an activity aimed at overcoming
environmental problems as the main threat to
the economic security of the state.

That is, greening is essentially an activity
that contributes to economic security without
compromising environmental security. Thus,
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the main goal of greening is to transform
socio-economic  development into an
environmentally safe and acceptable form
[13]. Based on the above provisions, we
emphasize that the main task of greening is to
make environmental products and services an
attractive and efficient commodity for the
national economy. Note that in the context of
the outlined provisions, we tend to the
following interpretation of greening - all
types of human activities aimed at
preventing, identifying and eliminating
environmental threats to the economic
system [14].

Given the chosen strategic course of the
state towards the transition to low-carbon
economic development, which is based on
the main provisions of the Paris Agreement to
the UN Framework Convention on Climate
Change, we consider green logistics one of
the priorities. It should be noted that the
market of logistics services is developing very
dynamically, we are talking about both
international and  national  markets.
Nowadays, logistics is not only a tool for
counteracting environmental threats, but also
a tool for improving the economic efficiency
of business. The share of companies providing
logistics services is growing rapidly. Note that
according to current legislation, the main
sources of pollution in Ukraine are industry,
energy and transport [15]. Accordingly, the
greening of logistics operations will increase
the environmental and economic efficiency of
industry and transport operations and will
make a significant  contribution to
environmental and economic security at the
enterprise level and at the national level.
Because the level of economic security largely
depends on the level of management
efficiency and the ability to take into account
possible threats and avoid harmful
consequences and negative factors of both its
external and internal environment [16]. That is
why logistics should be considered an
effective tool for ensuring the environmental
and economic security of the state.

In recent years, Ukrainian companies
have appreciated the important role of
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logistics in improving business efficiency and
are actively integrating the world experience
of logistics management into domestic
practice. As a result, the quality of logistics
services increases [2]. In such circumstances,
not only the introduction of modern logistics
technologies is especially important, but also
the need of green logistics, and
transformation of logistics tools into eco-
friendly. However, obstacles to the active
development of logistics in Ukraine should
also be identified. Domestic researchers
distinguish the following among them:
technological lag of the domestic transport
system in comparison with foreign ones; low
level of transport infrastructure development;
gaps in the legislation in the field of logistics
and land relations, which complicates the
process of creating large logistics centers and
other logistics infrastructure; high level of
bureaucracy and corruption; lack of
investment [3]. Analysis of obstacles to the
development of logistics in Ukraine shows a
low level of state support for this area of
activity, especially the financing of logistics
projects and the development of innovative
technologies in the field of logistics. Note that
the development of logistics infrastructure,
including the construction of roads, terminals
and logistics centers are quite expensive and
require significant investment and resources,
therefore there is a need for significant
support from the state, and reducing
bureaucracy and fighting corruption is the
exclusive competence of the state. Given the
growing role of logistics as a tool for
environmental and economic security of the
state should actively develop this type of
activity.

Global trends in logistics, and especially
the development of the European Union's
logistics, indicate the world community's
significant concern about global
environmental issues, especially global
warming due to excessive greenhouse gas
emissions, and the role of logistics in solving
them. Currently, the greening of logistics is a
priority for the development of national and
global economy. It should be noted that
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modern technologies contribute to greening
the logistics and, accordingly, help reduce the
harmful effects of the economy on the
environment. The European Union has
adopted a number of directives concerning
the increase of environmental requirements
for logistics operations, in particular for the
production process, transport operations,
requirements for packaging, packaging,
labeling, etc. Ukraine's integration into the
European economic space implies
harmonization of European and domestic
legislation. This is especially true of
environmental requirements for production
and transportation of products. The greening
of logistics activities will help increase the
competitiveness of domestic products on the
world market and remove barriers to
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integration processes. It is also worth noting
that in our country there are a number of
environmental problems that become a
threat to present and future generations.
Accordingly, the greening of logistics will help
eliminate environmental problems and
strengthen the environmental and economic
security of the state.

Given the above arguments, it is
necessary to identify the main objectives of
modern green logistics: reducing resource
costs and reducing pollution. Accordingly, the
main directions of greening the modern
logistics and the corresponding
environmental and economic effects are
shown in table 1.

Table 1
The main directions, goals and ecological and economic effects of greening the logistics
activities
Directions Goals of greening Ecological and economic effects of

greening

Introduction of lean
production systems

Reduction of resource
costs

Reducing the use of resources, reducing
labor costs, reducing warehouse space,
reducing production costs

Recycling logistics, reverse

Reduction of resource
costs;

Reduction of resource use, reduction of
waste and pollution, reduction of
transport costs, after sales service and

logistics

Reduction of
environmental pollution

repair, reduction of production costs

Implementation of software
packages (MRP I, ERP,
WMYS)

Reduction of resource
costs

Reducing the use of resources, reducing
labor costs, reducing production costs,
optimizing the use of warehouse space

Using the electric cars
including forklifts and trucks

Reduction of resource
costs;

Reduction of
environmental pollution

Reducing fuel consumption, reducing
emissions of CO2 and other harmful
substances, reducing the cost of
logistics operations and production
costs

Using the unmanned vehicles,
drones, etc.

Reduction of resource
costs;

Reduction of
environmental pollution

Reducing the cost of logistics
operations, more economical use of
fuel, transportation of goods in difficult
weather conditions, in dangerous
conditions, optimization of transport
and warehousing operations

Conclusions. Logistics is an important
type of economic activity that aims to
increase the economic efficiency of business.

During the last decades the research of
ecological and ecological and economic
efficiency of logistics is actualized. Logistics is
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formed as an activity that helps to eliminate
environmental threats and increase the
economic efficiency of economic activity.
Accordingly, logistics can be identified as a
tool to ensure environmental and economic
security of the state. Given the global trends
of economic greening, EU integration
requirements and trends in the national
economy, there is an urgent need for state
support to promote the development of
logistics and infrastructure, green of logistics.
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In general, the goals of green logistics are to
reduce resource consumption and reduce
pollution.

In the course of the conducted research
the perspective directions of further
researches were formed: research of expenses
for greening the logistics and their correlation
with logistic expenses; formation of measures
for greening the logistics activities of
enterprises and industries; development of
modern logistics technologies.
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IDENTIFICATION OF AIR TRANSPORT ECOLOGICAL COMPONENT
LEVEL IN THE CONTEXT OF ENSURING SUSTAINABLE
DEVELOPMENT OF THE NATIONAL ECONOMY

Dmytro Bugayko. Yuri Kharazishvili, Anna Antonova, Zenon Zamiar. “Identification of air
transport ecological component level in the context of ensuring sustainable development of the
national economy”. Aviation safety is an important component of the concept of general national security, the
system of personal security, ecological and public safety and transport safety from external and internal threats.
Maintaining an acceptable level of national aviation safety is a priority for the industry. In the context of
globalization, ecological safety is becoming especially important. World leaders gathered at the United Nations
(UN) and adopted the 2030 Agenda for Sustainable Development. It is a plan of action aimed at achieving global
sustainable development in economic, social and environmental areas, which ensures that no UN member state
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is left behind. The 17 sustainable development goals on the 2030 Agenda can be used as benchmarks for the
coordinated development of UN member states. One of the most important goals for the global survival of
humankind is Goal 13 “Climate Change”. In order to find an adequate answer to this challenge, the International
Civil Aviation Organization (ICAO) has identified the following areas that can contribute to the attainment of
the global aspirational goal: aircraft related technology and standards; improved air traffic management and
operational improvements, development and deployment of sustainable aviation fuel and the Carbon
Offsetting and Reduction Scheme for International Aviation (CORSIA). The implementation of CORSIA is carried
out not only at the global level, the initiative requires the search for effective management solutions at the
national level. Statistics on the activities of the aviation industry of Ukraine indicate its stable development.
However, unfortunately, the dynamic growth of air traffic entails an increase in emissions of chemical elements
into the atmosphere, which are a real threat to the environment and can contribute to climate change processes.
The main tool for ensuring ecological safety tasks is proactive risk management. The development of proactive
tools for environmental risk management is relevant and has practical implications for sustainable
development, both in the industry in particular and for the state as a whole. The articles offer the author's
approaches to the identification of air transport ecological component level.

Keywords: ecological safety; proactive civil aviation risk management; sustainable development of
the national economy; carbon offsetting and reduction scheme for international aviation (CORSIA);
identification of air transport ecological component level.

Amumpo byaaiiko, IOpiti Xapaziweini, AHHa AHmoHoe8a, 3eHoH 3amiap. “lIdeHmudpikayia piensa
eKosio2iyHOi cknadoeoi aeiayiliHozco mpaHcnopmy 3 Memoio 3a6e3neyeHHA CcMaAsio2o po3eUMKY
HayioHanbHoOi eKoHomiku.” besneka asiayiliHoi 2any3i € 8aknusow CKIA00BO KOHUenyii 3az2asnbHoT
HAuioHanbHoI 6e3neku, cucmemu 3ab6e3nedyeHHA 0cobucmoi 6e3neku, ekosa02i4Hoi 6esneku cycninecmea ma
6e3neku Ha mpaHcnopmi 8i0 308HIWHIX Ma 8HympiwHix 3azpo3. [liompumka npuliHamHoz2o pigHa 6e3neku
HauioHaneHoI asiayii € npiopumemHum 3as0aHHAM 2asy3i. Ocobs1u8020 3HAYEHHA 8 yMosax 2nobanizayii
Habysae ekosoeidHa 6e3neka. MixHapoOHa opaaHizayis yusineHoi asiayii (ICAQ) 3 02180y Ha OUHAMIYHI
27106a/16Hi 3MiHU K7liMamy, NnponoHYe Npo2pamy KoMneHcauili ma ckopoyeHHA 8UKUQi8 0ioKcuody syaeyto 0715
MixxHapoOoHoi asiauii (CORSIA). OcHo8HUM iHCMpyMeHmMapiem 3abe3neyeHHs Yux 3a80aHb € sunepeoXxaroye
yNpassiHHA pusukamu. Po3pobka npoakmugHO20 iHCMpyMeHmMapito ynpassiHHA eKo/102iYHUMU pu3uKamu
MQae akmyaseHiCme ma MAae NPAKMUuYHi 3Ha4yeHHA 0719 CMaAsoeo po3BUMKY, AK 2asly3i, 30KpemMa, mdk i 0na
Oepxasu 8 yinomy. Y cmammsx nponoHyemsca asmopcuKi nioxodu 0o ideHmugikayii pieHa ekonoz2idHoi
ck/1a0080i asiayitiHo2o mpaHcnopmy.

Knrouoei cnoea: ekonoriuHa 6e3neka; Bunepepykatoue ynpasfiHHA pU3MKaMu; CTanuin PO3BUTOK
HaLioHaNbHOI €KOHOMIKK; Mporpama KOMMeHcCauill Ta CKOPOYEHHA BUKMAIB AioKcMay Byrneuio Ans
MixxHapogHoi aBiauii (CORSIA); ineHTndikaLia piBHA eKonorivyHoi cknagoBoi aBiaLiiHOro TpaHCNoPTY.

Amumpuii. byaaiiko, IOpuii Xapasuweunu, AHHa AHmoHoea, 33HoH 3amuap. “Ndenmudpukayus
ypo8HA 3KoJio2uyecKkoli cocmasnsAwuweli asuayuoHHO20 MpaHcnopma ¢ yesaolo obecneyeHus
ycmoliyueo2zo paseumus HAUUOHAbHOU 3KOHOMUKU”. be3onacHocme asuayuoHHoOU ompacsu Aenaaemcsa
8axHol cocmassigoweli KoHyenyuu obuwel HayuoHAIbHOU 6e3ondcHocmu, cucmemasl obecneyeHus JUYHOU
6e3onacHocmu, 3kos102udeckoli 6esonacHocmu obujecmeaa u 6e30nacHoCMu Ha MpaHcnopme om 8HeWHUX
U 8HympeHHux y2po3. [lo0depxaHue npuemsiemoz20 ypo8HA 6e30nacHoCmu HAyuoHAsAbHOU asuayuu
Aen1aemca npuopumemuou 3ada4veti ompaciu. Ocoboe 3HayeHue 8 ycrosusax 2nobanusayuu npuobpemaem
3Konozuyeckasa 6esonacHocme. Mex0yHapoOHas opeaHu3ayus epaxdarckol asuayuu (MKAO), yaumeisas
OuHamuyeckue 2106as1bHble U3MeHeHUs KauMama, npedsidzaem npo2pammy KomneHcayul u COKpauwjeHus
8bIbpocos Ouokcuda yanepoda 01a MexoyHapooHoU asuayuu (CORSIA). OcHosHbIM UHCMpYyMeHmapuem
obecnedeHus 3mux 3a0ay AsnAemca ynpexoaiouwee ynpasieHus puckamu. Paspabomka npoakmugHozo
UHCMPYMEHMAapusa ynpasjieHus 3KO/02UHYecKUMU puckamu umeem aKmMyasbHOCMb U npedcmassisem
npakmuyeckue 3HadeHue O/ ycmol4ugozo pd3sumus, KAK ompdciu, 8 4Y4acmHOCMU, mMak u OJA
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eocydapcmea 8 uesoM. B cmamee npednazaromca asmopckue nooxodbl K UOeHMUGUKAYUU YypOBHS
3Kos102uYeckoli cocmasnaoweli asuayuoHHO20 mMpaHcnopma.

Knrouesblie cnoea: >konormyeckada 6e30MacHOCTb; ynpexpawlee YrpaBfieHNe pUCKamu;
YCTOWMUYMBOE Pa3BUTUE HALMOHANBHOM SKOHOMMKM; NMPOorpaMmMa KOMMEHCAUNA U COKPaLLEHUA BbIBpPOCOB
anokcuaa yrnepoga ana mexgyHapogHon asmaumn (CORSIA); ngeHTrdmKauma ypoBHA SKONOrMYecKom
COCTaBNAKLLEN aBMALMOHHOIO TPaHCMNopTa.

Introduction. Relevance and for Sustainable Development. It is a plan of
formulation of the problem. In September action aimed at achieving global sustainable
2015, world leaders gathered at the United development in economic, social and
Nations (UN) and adopted the 2030 Agenda environmental areas, which ensures that no

UN member state is left behind.

SDG - UN 2030 Agenda for Sustainable Development

SDG 4 Quality SDG 8 Decent work SDGY Industry, SDG11 Sustainable 5DG16 Peace, justice
education and economic innovation and cities and societies and strong
growth infrastructure institutions

‘ Global level of strategic air transport management l

I Regional level of strategic air transport management l

v
‘ STRATEGIC MANAGEMENT OF AVIATION TRANSPORT IN THE CONDITIONS OF SUSTAINABLE DEVELOPMENT OF THE NATIONAL ECONOMY ‘
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z z = - -
Economic and technological component _.“Social component ~ _ Ecological component
- = i = N LN
= -
Economic ¥ Aviation 417  Educational l Basic services il
| develo i “1€ 13 rtuniti
.Dﬂl‘lEﬂt viton mfrastrl.ic;uré opportunities Ecological
of aviation satety sl Safetly connection of safety
S et £ LR people and business - - - - - - - -
|| Technological B "‘“!-.:} N Health and Improving the j
development b “humanitarian aid |, quality of Jife~ = i

Critical Elements of ICAO National Aviation Safety Oversight

CE-1. Primary aviation legislation.
CE-2. Specific operating regulations.
CE-3. State civil aviation system and safety oversight functions.
CE-4. Technical personnel qualification and training.

CE-5. Technical guidance, tools and the provision of safety-critical information.
CE-6. Licensing, certification, authorization and approval obligations.
CE-7. Surveillance obligations.

CE-8. Resolution of safety concerns.

Figure 1 - Strategic management of aviation transport in the conditions of sustainable

development of the national economy
Source: Bugayko D.O., Kharazishvili Yu.M. Theoretical bases of aviation branch strategic safety management in the
context of maintenance of sustainable development of national economy. Bulletin of Economic Science of Ukraine. 2020.
Ne 1(38). Pp. 166-175. Institute of Industrial Economics of the National Academy of Sciences of Ukraine, Academy of
Economic Sciences of Ukraine. doi: https.//doi.org/10.37405/1729-7206.2020.1(38).166-175 10 [1].

The 17 sustainable development goals on The aviation industry is an open system
the 2030 Agenda can be used as benchmarks that is affected by a wide range of ecological,
for the coordinated development of UN technical, natural, human and economic

member states. hazards. For its part, it itself is a generator of
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significant threats to the environment.
Therefore, we cannot imagine the aviation
industry outside the search for answers to the
latest global challenges. The main challenges
for aviation are to develop air transportations
at the national, regional and global levels, in
order to ensure economic, social and
environmental priorities.

Figure 1 shows a diagram “Strategic
management of aviation transport in the
conditions of sustainable development of the
national economy”.

Ecological safety is an important
component of the concepts of general
national security, the system of personal
security, public safety and transport safety
from external and internal threats.
Maintaining an acceptable level of ecological
safety at both the global and national levels is
a priority.

International Aviation Met C02 Emissions (MT]
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The purpose of the article is to identify
the level of the environmental component of
air transport in order to develop effective
tools for sustainable development of the
national economy.

ICAO’s Basket of Environmental
Protection Measures. ICAO has identified
the following areas that can contribute to the
attainment of the global aspirational goals
(Fig. 2):

— Aircraft
standards;

— Improved air traffic management and
operational improvements;

— Development and deployment of
sustainable aviation fuel;

— The Carbon Offsetting and Reduction
Scheme for International Aviation
(CORSIA)[2].

related technology and

CONTRIBUTION OF MEASURES FOR REDUCING
INTERNATIONAL AVIATION NET COz EMISSIONS

@ Operational Improvements
@ Aircraft Technology

Basket of Measures

Carbon Neutral Growth from 2020

Figure 2 — Contribution of measures for reducing international aviation net CO2 emissions
Source: Carbon Offsetting And Reduction Scheme for International Aviation (CORSIA) implementation plan. ICAQO,
2019 [2].

The Carbon Offsetting and Reduction
Scheme for International Aviation (CORSIA)
the first global market-based measure for any
sector and represents a cooperative approach
that moves away from a “patchwork” of
national or regional regulatory initiatives
through the implementation of a global
scheme that has been developed through
global consensus among governments,

industry, and international organizations. It
offers a harmonized way to reduce emissions
from international aviation ensuring that
there is no market distortion, while respecting
the special circumstances and respective
capabilities of ICAO Member States [3].

ICAO Carbon Offsetting and Reduction
Scheme for International Aviation
(CORSIA): History of Development. The
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37th Session of the ICAO Assembly (2010)
adopted two aspirational goals:

— to improve energy efficiency by 2 per
cent per year until 2050, and

— toachieve carbon neutral growth from
2020 onwards.

Measures includes technological
innovations, operational improvements,
sustainable aviation fuels, and market based
measures [3, 4].

The 38th Session of the ICAO Assembly
(2013) decided to develop a global market-
based measure for international aviation,
further discussions on its design features and
implementation mechanisms were
undertaken, including possible means to
address special circumstances and respective
capabilities of States [3,5].

The 39th Session of the ICAO Assembly
(2016). States finally adopted a global market-
based measure scheme for international
aviation, in the form of the Carbon Offsetting
and Reduction Scheme for International
Aviation (CORSIA), to address the increase in
total CO2 emissions from international
aviation above the 2020 levels (Assembly
Resolution A39-3) [3, 6].

The 40th Session of the ICAO Assembly
(2019): acknowledges the progress achieved
on all elements of the basket of measures

3 PHASES OF

IMPLEMENTATION
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available to address CO2 emissions from
international aviation, including aircraft
technologies, operational improvements,
sustainable aviation fuels and CORSIA, and
affirms the preference for the use of aircraft
technologies, operational improvements and
sustainable aviation fuels that provide the
environmental benefits within the aviation
sector. Marked that the environmental
benefits  from  aircraft  technologies,
operational improvements and sustainable
aviation fuels may not deliver sufficient CO2
emissions reductions to address the growth of
international air traffic. Recalls its decision at
the 39th Session to implement a GMBM
scheme in the form of the Carbon Offsetting
and Reduction Scheme for International
Aviation (CORSIA). Determines that the
CORSIA is the only global market-based
measure applying to CO2 emissions from
international aviation so as to avoid a possible
patchwork of duplicative State or regional
MBMs [7].

Phased Implementation for the

CORSIA. ICAO member states participating in
CORSIA need to ensure that their airplane
operators comply with the CORSIA offsetting
requirements every three years, in addition to
annual CO2 MRV [2].

Figure 3 - Phases of CORSIA implementation
Source: Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) implementation plan. ICAG,
2019 [2].
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The 39th and 40th Session of the ICAO
Assembly introduced approach, which based
on the use of a phased implementation for the
CORSIA to accommodate the special
circumstances and respective capabilities of
States, in particular developing States, while
minimizing market distortion, as follows:

Pilot phase applies from 2021 through
2023 to States that have volunteered to
participate in the scheme.

First phase applies from 2024 through
2026 to States that voluntarily participate in
the pilot phase, as well as any other States
that volunteer to participate in this phase.

Second phase applies from 2027 through
2035 to all States that have an individual share
of international aviation activities in RTKs in
year 2018 above 0.5 per cent of total RTKs or
whose cumulative share in the list of States
from the highest to the lowest amount of
RTKs reaches 90 per cent of total RTKs, except
Least Developed Countries (LDCs), Small
Island Developing States (SIDS) and
Landlocked Developing Countries (LLDCs)
unless they volunteer to participate in this
phase.

100%

SECTORAL

=]
SECTORAL g

GROWTH FACTOR

2

2021-2023 2024-2026 2027-2029
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Starting in 2022, the Council will conduct
a review of the implementation of the CORSIA
every three years, including its impact on the
growth of international aviation, which serves
as an important basis for the Council to
consider whether it is necessary to make
adjustments to the next phase or compliance
cycle and, as appropriate, to recommend such
adjustments to the Assembly for its decision
[6, 71.

How to Calculate CO2 Offsetting
Requirements?

Operator’s annual emissions X Growth
Factor = CO2 offsetting requirements [2]

The Growth Factor changes every year
taking into account both the sectoral and the
individual operator’'s emissions growth. The
Growth Factor is the percent increase in the
amount of emissions from the baseline to a
given future year, and is calculated by ICAO
(Fig. 4).

. :

INDIVIDUAL

s

€

2030-2032 2033-2035

Figure 3 - Calculation CO2 offering requirements
Source: Carbon Offsetting And Reduction Scheme for International Aviation (CORSIA) implementation plan. ICAO,
2019 [2].

After the calculation of the offsetting
requirements to be attributed to an aeroplane
operator:

— The operator reports the use of
CORSIA Eligible Fuels for the compliance
period.

— The State deducts the benefits from
the use of CORSIA Eligible Fuels and informs
the operator’s final offsetting requirements
for the 3-year compliance period.

— The operator purchases and cancels
eligible emissions units equivalent to its final
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offsetting requirements for the compliance
period.

— The operator provides a validated
Emissions Units Cancellation Report to the
State, who checks the Report and informs
ICAO [2].

How Does an Aeroplane Operator
Monitor CO2 Emissions?

An aeroplane operator shall monitor and
record its fuel use from international flights in
accordance with an eligible monitoring

38-53
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method approved by the State to which it is
attributed, and shall use the same eligible
monitoring method for the entire 3-year
compliance period.

An aeroplane operator can choose from
five different eligible methods for fuel use
monitoring. The methods are equivalent,
there is no hierarchy for selecting a method.

An aeroplane operator may choose to use
the ICAO CORSIA CO2 Estimation and
Reporting Tool (CERT), accessible through the
ICAO CORSIA website [2].

CORSIA ROUTE-BASED APPROACH
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Figure 5 - CORSIA route-based approach
Source: Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) implementation plan. ICAQ,
20192].
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CORSIA Implementation. The success of
the implementation of CORSIA relies on the
establishment of a robust and transparent
monitoring, reporting and verification (MRV)
system, which includes procedures on how to
monitor the fuel use, collect data and
calculate CO2 emissions; report CO2
emissions data; and verify CO2 emissions data
to ensure accuracy and avoid mistakes [4].

The implementation of CORSIA required
a “package” of CORSIA-related SARPs and
guidance which comprise of three distinct but
interrelated components:

a) Annex 16, Volume IV, which provides
the required actions by States and airplane
operators (the “what” and “when”) to
implement CORSIA [3, 8];

b) Environmental Technical Manual (Doc
9501), Volume 1V, which provides the
guidance on the process (the “how”) to
implement CORSIA [3, 9]; and

¢) Five CORSIA Implementation Elements,
which are reflected in 14 ICAO documents
and are approved by the Council prior to their
publication [3].

These ICAO documents are directly
referenced in Annex 16, Volume IV and are
essential for the implementation of CORSIA.
The Council adopted the First Edition of
Annex 16. Volume IV in June 2018. Following
its adoption, the First Edition of Annex 16,
Volume IV became applicable on 1 January
2019. The First Edition of the Environmental
Technical Manual (Doc 9501), Volume IV was
issued under the authority of the ICAO
Secretary General in August 2018. This
manual will be periodically revised to make
the most recent information available to
administrating authorities, airplane
operators, verification bodies and other
interested parties in a timely manner, aiming
at achieving the highest degree of
harmonization possible.

The ICAO Council has been undertaking
work, with the contribution of the CAEP, on
the development of the five CORSIA
Implementation Elements, namely:

— CORSIA States for Chapter 3 State Pairs
is the list of States participating in CORSIA and
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will be used to define route-based emissions
coverage every year from 2021 onwards;

— ICAO CORSIA CO2 Estimation and
Reporting Tool (CERT) aims to simplify the
estimation and reporting of CO2 emissions
from international flights for those operators
with low levels of activity to fulfil their
monitoring and reporting requirements
under CORSIA (for more details, see the
dedicated article in this chapter);

— CORSIA Eligible Fuels cover aviation
fuels used for the purposes of CORSIA to
reduce the offsetting requirements of
aeroplane operators (for more details, see the
dedicated article in this chapter);

— CORSIA Eligible Emissions Units are
emissions units from the carbon market that
can be purchased by aeroplane operators to
fulfill the offsetting requirements under
CORSIA (for more details, see the dedicated
article in this chapter); and

— CORSIA Central Registry (CCR) is an
information management system that will
allow the input and storage of CORSIA-
relevant information reported by States, as
well as calculations and reporting by ICAQ, in
accordance  with the CORSIA MRV
requirements as contained in the Annex 16,
Volume IV (for more details, see the dedicated
article in this chapter). In June 2018, to ensure
that No Country is Left Behind, the Council
endorsed the ICAO ACT-CORSIA (Assistance,
Capacity-building and Training for the
CORSIA)  Programme, emphasizing the
importance of a coordinated approach under
ICAO to harmonize and bring together all
relevant actions and promote coherence to
capacity building efforts related to CORSIA
implementation. By the end of June 2019,
CORSIA buddy partnerships under ACT-
CORSIA had been established, involving 15
donor States and 98 recipient States [3].

CORSIA Emissions Unit Eligibility
Criteria. Program Design Elements. At the
program level, ICAO should ensure that
eligible offset credit programs meet the
following design elements:

1. Clear Methodologies and Protocols,
and their Development Process.
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2. Scope Considerations.

3. Offset Credit Issuance and Retirement
Procedures.

4. ldentification and Tracking.

5. Legal Nature and Transfer of Units.

6. Validation and Verification
procedures.

7. Program Governance.

8. Transparency and Public Participation
Provisions.

9. Safeguards System.

10. Sustainable Development Criteria.

11. Avoidance of Double Counting,
Issuance and Claiming.

Carbon Offset Credit Integrity
Assessment Criteria: There are a number of
generally agreed principles that have been
broadly applied across both regulatory and
voluntary offset credit programs to address
environmental and social integrity. Eligibility
criteria should apply at the program level, as
the expertise and resources needed to
develop and implement ICAO emissions
criteria at a methodology and project level is
likely to be considerable.

Eligibility  Criterion:  Carbon  offset
programs must generate units that represent
emissions reductions, avoidance, or removals
that are additional.

1. Eligibility ~Criterion: Carbon offset
programs must generate units that represent
emissions reductions, avoidance, or removals
that are additional.

2. Eligibility Criterion: Carbon offset
credits must be based on a realistic and
credible baseline.

3. Eligibility Criterion: Carbon offset
credits must be quantified, monitored,
reported and verified.

4. Eligibility Criterion: Carbon offset
credits must have a clear and transparent
chain of custody within the offset program.

5. Eligibility Criterion: Permanence.

6. Eligibility Criterion: A system must
have measures in place to assess and mitigate
incidences of material leakage.

7. Eligibility Criterion: Are only counted
once towards a mitigation obligation.
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8. Eligibility Criterion: Carbon offset
credits must represent emissions reductions,
avoidance, or carbon sequestration from
projects that do no net harm [8].

ICAO CORSIA Package. The ‘CORSIA
Package’ contains various elements that are
all critical to the successful implementation of
CORSIA. They include:

a) Annex 16 Volume IV - Standard and
Recommend Practices (SARPs) [8];

b) Environmental Technical Manual (ETM)
Volume IV - Guidance Material [9];

c) ICAO CORSIA Supporting Information;
and

d) Supporting Documents - Technical
Information and ICAO Processes to maintain
the Supporting Information.

The Annex 16 Volume IV and ETM Volume
IV follow a similar structure to that of the other
Annex 16 Volumes (Figure 6). This includes
Chapters containing requirements on
administration, MRV, CO2 offsetting
requirements, Sustainable Aviation Fuels and
eligible Emissions Units. Additional detailed
processes and information within the
Appendices supplement these requirements.
The Annex 16 Volume IV also has Attachments
that provide supporting information on the
implementation of the standard and
recommended practices.

The CORSIA also raises various innovative
issues, such as:

— the definition of roles and
responsibilities of the ICAO Secretariat;

— information  required for the
implementation of CORSIA and

— information that will need to be
updated more often than the typical three-
year approval cycle of Annex 16 Volumes. In
order to address these issues, it is proposed to
develop and use ‘ICAO CORSIA Supporting
Information’ that is expected to be captured
in some form of ICAO documentation (e.g.,
ICAO Document, Council Decision), managed
and approved by an ICAO Body and finally
published by ICAO such that it is available to
the public. This information is directly
referenced in Annex 16 Volume IV, and is
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therefore considered to be an integral part of
Standard and Recommend Practices.

The content of the ICAO CORSIA
Supporting Information will be built upon the
relevant  Supporting Documents. The
Supporting Documents will include technical
information and ICAO processes that will
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serve as the basis for managing and
approving the Supporting Information. Thus
the roles of ICAO in the implementation of
CORSIA, which cannot be placed directly in
Annex 16 Volume IV, can be clearly defined

[11].

SARPs
Annex 16 Volume IV e
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-  Emissions Units

ICAO CORSIA Supporting Information?

2 3 4 5
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Figure 6 — Overview of the CORSIA Package containing various elements including the Annex 16
Volume IV (SARPs), ETM, ICAO CORSIA Supporting Information and Supporting Documents
Source: Committee On Aviation Environmental Protection (CAEP) Steering Group Meeting Montréal, Canada, 11to 15
September 2017. Agenda Item 3: Global Market Based Measure Technical (GMTF) ICAO/ CORSIA PACKAGE (Presented by
GMTF co-Rapporteurs), ICAO, 2019 [11].

Identification of Ukrainian Air
Transport Ecological Component Level.
Statistics on the activities of the aviation
industry of Ukraine (2010 - 2019) indicate its
stable development. During 2019, passenger

and cargo transportation was performed by
29 domestic airlines, which performed a total
of 103.3 thousand commercial flights (in 2018
- 100.2 thousand flights). The main
production indicators of passenger air
transportation are given in Table1 and 2 [12].

Table 1.
Air transportation of passengers and passenger turnover of Ukraine
2010 2014 2015 2016 2017 2018 | 2019
Million passengers 6 6 6 8 9 12 13,6
Passenger turnover
(billion passenger- 11 11,6 11,4 15,5 20,4 259 | 30,058
kilometers (RPK))

Source: State Statistics Service of Ukraine Edited by I. Petrenko. Transport and Communications of Ukraine 2018.
Statistical collection. ISBN 978-617-7551-10-1 State Statistics Service of Ukraine, Kyiv - 2019 - 154 p.

In 2019 year, the market of passenger air
transportation continued to show positive
dynamics. According to statistics on the

number of passengers who used the services
of Ukrainian enterprises, increased by 9.4
percent and amounted to 13705.8 thousand
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passengers. During the year, passenger traffic
operated in 18 domestic air directions. During

2019 year a total of 13,306.7 thousand people
were transported [12].

Table 2.

Transportation of passengers by air by type of service
(Thousands of passengers)

2010 2014 2015 2016 2017 2018 2019
Total 61065 |6473,3 |6302,7 | 82779 | 105556 | 12529,0 | 13705,2
International 5144,3 | 5826,7 | 5678,0 | 74754 | 96145 11446,1 | 12547,2
Domestic 962,2 646,6 624,7 802,5 941,1 1082,9 1158

Source: State Statistics Service of Ukraine Edited by I. Petrenko. Transport and Communications of Ukraine 2018.
Statistical collection. ISBN 978-617-7551-10-1 State Statistics Service of Ukraine, Kyiv - 2019 - 154 p.

The Ministry of Infrastructure of Ukraine
conducted a forecast of the volume of air
passenger traffic in the Ukrainian national

segment. The results of the forecast are
shown in Figure?7.

Million Passengers

71
Forecast
Classical type airlines
B Low Cost Airlines
15 16
10 11
13
N W ™~ 0 O O « N M < 10 W I~ 0 O O — N M < 10 W M~ W O O
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Figure 7 — Air Passenger Traffic Forecast (2018 - 2030) of Ministry of Infrastructure of Ukraine
Source: Official site of Ministry of Infrastructure of Ukraine: https.//mtu.gov.ua/files/lowcost.pdf

Passenger traffic through the airports of
Ukraine by 2030 will increase 4.3 times
compared to 2017 - to 71.2 million out of 16.5
million people. Such forecasts have been
provided by the Cabinet of Ministers. In
addition, by 2030, the share of passenger
traffic carried by low-cost airlines is expected
to increase to 35% of the total, as well as the
reduction of the minimum ticket price to 25-
30 euros. In particular, the Ministry of
Infrastructure hopes to triple the network of

domestic routes, international — to double,
and attract air transit cargo through the
capital and regional airports of Ukraine.
Therefore, the results of the forecast are quite
optimistic. However, both globally and
nationally in 2020, we are experiencing the
negative impact of the COVID 19 pandemic
factor, which leads to unpredictable
consequences. To corrections of optimistic
forecasts of global and national aviation will
be devoted to our next scientific works [12].



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

However, unfortunately, the dynamic
growth of air traffic entails an increase in
emissions of chemical elements into the
atmosphere, which are a real threat to the
environment and can contribute to climate
change processes. To model the level of
ecological safety of air transport, a set of
indicators was selected, based on the
availability of sources of reliable information
to form a sufficient set of data for calculations:

1. The level of CO2 emissions from air
transport to the created the Gross Value
Added (GVA), kg / USD. USA (D / de-
stimulator)).

2. The level of emissions of air transport
pollutants into the atmosphere to the created
the Gross Value Added (GVA), kg / dollar. USA
(D).

3. The level of environmental costs of air
transport before release, % (S / stimulator)).

The first two indicators are de-
stimulators, are calculated in relation to the
Gross Value Added (GVA) of air transport and
characterize the level of negative
environmental impact in the conversion of
energy resources into services. From the point
of view of the system approach these
indicators reflect the procedurally of the
system. Their dynamics is determined
according to the State Statistics Service of
Ukraine, and for comparison with other
countries the data of the International Energy
Agency are used.

The following indicator is a stimulator. It
characterizes the costs incurred for the
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maintenance (maintenance and operation) of
the object (fixed assets for environmental
purposes) in working condition, and is part of
the costs of the current period. Indicator
calculated by the ratio of costs to the
production of air transport in percent. As the
State Statistics Service of Ukraine does not
publish such data for air transport, the current
environmental protection costs for air
transport are calculated in proportion to
similar  costs and transport  and
communications in general.

To solve the problem of integrated
assessment of the level of environmental
safety of air transport in Ukraine, a universal
methodology of identification and strategy in
the field of national security is used, which
allows to compare indicators of different
security areas and substantiate strategic
scenarios of security development [13, p. 41].

The safe measurement of the ecological
component of air transport involves the
definition of the boundaries of safe existence
and the identification of the level of
ecological development in comparison with
the threshold values. Determining the limits
of safe existence of a dynamic system is based
on applied systems theory [14], the concept of
"homeostatic plateau” and the method of "t-
test”, which allows to obtain a vector of
threshold values of each indicator: lower and
upper critical (red zone), lower and upper
threshold (orange zone), lower and upper
optimal (green zone).

Table 3.
Formalized Threshold Vector Values*
. . Lower Lower Upper Upper
Type of.f'u'nctlor?s o.f density of threshold optimal optimal threshold
probabilities of indicators
value value value value
Normal HU—tXCO HU—C H+o U+txo
o o
Lognormal ﬂ—txk— ﬂ—k— Hto U+itxo
o
Exponential ﬂ—k— yzi U+o U+Ixo

Source: Turner, J.C. (1972) Modern Applied Mathematics: Probability, Statistics, Operational Research. New York: Van

Nostrand Reinhold
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* For critical values, instead of t, +30 or more is used for abbreviated samples

According to the results of the analysis of
indicator values by the “t-criterion” method,
three characteristic types of distribution of
probability density functions were revealed
[13, p. 70-72]: normal, lognormal and
exponential, for which a formalized definition
of the vector of threshold values is proposed,
where is the mean value, is the standard

deviation, t is taken from the Student's t-
distribution tables [15] (Table 3).

|dentification of the level of the
ecological component of air transport in the
safety dimension uses the multiplicative form
of the integrated index.

i=1

where | - integral index; z — normalized indicator; a — weighting factor;

modified rationing method

where x - value of the indicator; k

HOpM
normalization coefficient (for stimulators it is
equal to the maximum value from a number
of indicators and threshold values; for
destimulators it is chosen higher than the
maximum value from the same series by 5-
10%);

and dynamic weights due to a
combination of methods of "main
components" and "sliding matrix" [13, p. 66-

Diz =-"P_ "1 | o >x

i k HOpM max? (2)

81], which requires in the next shift of the
matrices of the minimum required size over a
period of time and the determination of
weights for the current time period of the
main components. The minimum required
size of the matrices is determined under the
condition of equality of the number of
indicators (the number of main components)
and the number of positive eigenvalues of
this matrix:

dlcll+d2012+...+djclj w,

dicyy +d,Cpp + ...

where C - the matrix of absolute values of
factor loads; D - the vector-matrix of
variances.

+dcy | | W w

P YT ©)

The result of the application of this
methodology is the dynamics of the
integrated index of environmental safety of
air transport (Figure 8).
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Figure 8 - Dynamics of the integrated index of air transport ecological component in the
safety dimension.

The dynamics of the integrated index of
air transport ecological component shows
positive dynamics, but does not reach the
optimal zone, where there is negative
feedback and the best conditions for the
functioning of the system. Given that the
criterion of sustainable development is the
average optimal value of the vector of
threshold values [13], it is possible to calculate
the deviation of integrated indices from the
criteria of sustainable development, which
indicates the disproportion of their
development (Figure 9) and determines the
list of important threats.

Equalizing disproportion and zeroing
deviations in the future will ensure balanced
sustainable development. The task of

regulation is to ensure that the integral
indices are in the optimal zone.

Conclusions. The ecological safety of the
state is an integral characteristic of a set of
interconnected structural components. In
turn, national ecological safety is a subsystem
of the highest level systems - regional
ecological safety and global ecological safety.
This confirms the complexity and versatility of
the concept of " ecological safety ". In the
context of globalization, ecological safety is
becoming especially important. In view of the
dynamic global climate change, the
International Civil Aviation Organization
(ICAQ) is proposing an initiative Carbon
Offsetting and Reduction Scheme for
International Aviation (CORSIA).



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

38-53
v.3 (2020)
https://smart-scm.org

0,4

0,2

~ -
—~

~—
~—
—_— ~ -
—_——_ -
—_— __ -
—_——— L — — ~

2010

2022 2024 2026 2028 2030

—— . .
level of CO2 emissions

=== level of environmental investment

®== |evel of emissions of pollutants into the air
==*== ecological component in general

Figure 9 — Imbalances of ecological development of air transport

The main tool of ecological safety is
proactive risk management. The
development of proactive tools for ecological
risk management is relevant and has practical
implications for sustainable development,
both in the industry in particular and for the
state as a whole. The articles offer the author's
approaches to the identification of air
transport ecological component level. The
dynamics of the integrated index of air
transport ecological component in period
from 2010 till 2020 years shows positive
dynamics, but does not reach the optimal
zone, where there is negative feedback and

the best conditions for the functioning of the
system. Given that the criterion of sustainable
development is the average optimal value of
the vector of threshold values, it is possible to
calculate the deviation of integrated indices
from the criteria of sustainable development,
which indicates the disproportion of their
development and determines the list of
important threats.

Thus, proactive ecological risk
management is the key to maintaining the
reliability and sustainable development of the
national economy in the context of the
preservation of the global ecological system.

References

1. Bugayko D.O., Kharazishvili Yu.M. Theoretical bases of aviation branch strategic safety
management in a context of maintenance of sustainable development of national economy.
Bulletin of Economic Science of Ukraine. 2020. N2 1 (38). Pp. 166-175. Institute of Industrial
Economics of the National Academy of Sciences of Ukraine, Academy of Economic Sciences of
Ukraine. doi: https://doi.org/10.37405/1729-7206.2020.1(38).166-175 10.

2. Carbon Offsetting And Reduction Scheme for International Aviation (CORSIA)

implementation plan. ICAO, 2019.

3. 2019 Environmental Report - Aviation and Environment, ICAO, 2019.



The electronic scientifically and practical journal 38-53

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org
4. Resolutions of the 37th Session of the ICAO Assembly (2010)
5. Resolutions of the 38th Session of the ICAO Assembly (2013)
6. Resolutions of the 39th Session of the ICAO Assembly (2016)
7. Resolutions of the 40th Session of the ICAO Assembly (2019)
8. Convention on International Civil Aviation - Doc 7300, Annex 16, Volume IV, ICAO, 2018.
9. Evironmental Technical Manual (Doc 9501), Volume IV, ICAO, 2018.

10. CORSIA Emissions Unit Eligibility Criteria. ICAO, 2019.

11. Committee On Aviation Environmental Protection (CAEP) Steering Group Meeting
Montréal, Canada, 11 to 15 September 2017. Agenda Item 3: Global Market Based Measure
Technical (GMTF) ICAO/ CORSIA PACKAGE (Presented by GMTF co-Rapporteurs), ICAO, 2019.

12. Bugayko D.O., Kharazishvili Yu.M., Hryhorak M.Yu., Zamiar Z. Economic Risk Management
of Civil Aviation in the Context of Ensuring Sustainable Development of the National Economy.
Logistics and Transport— Wroclaw: International School of Logistics and Transport in Wroclaw. -
2020. - N°1-2(45-46). — P.71- 82.

13. Karazishvili YM System security of sustainable development: assessment tools, reserves
and strategic implementation scenarios: monograph / NAS of Ukraine, Institute of Industrial
Economics. - Kyiv, 2019. - 304 p.

14. Van Gigch, John P. (1978). Applied General Systems Theory. 2d ed. New York: Harper &
Row.

15. Turner, J.C. (1972) Modern Applied Mathematics: Probability, Statistics, Operational
Research. New York: Van Nostrand Reinhold.



The electronic scientifically and practical journal 54-61

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org
UDC 656.7.072 (045) DOI: https://doi.org/10.46783/smart-scm/2020-3-5

JEL Classification: L10, M11, M12, M21.
Received: 20 October 2020

Tadeusz Popkowski, PhD eng., Professor, The International University of Logistics and
Transport (Wroclaw, Poland)

ORCID - 0000-0003-3825-3428
Researcher ID -
Scopus author id: -

Bugayko D. O. PhD in Economics, Associate Professor, Acting Director International
Cooperation and Education Institute, Instructor of ICAO Institute of National Aviation University
(Ukraine)

ORCID - 0000-0001-9901-4792
Researcher ID -
Scopus author id: -

MODERN CHALLENGES OF DANGEROUS AND EXTRAORDINARY
GOODS TRANSPORTATIONS

Tadeusz Popkowski, Dmytro Bugayko. “Modern challenges of dangerous and extraordinary
goods transportations”. Dangerous goods - goods which, by the nature of their physical characteristics,
chemical composition, dimensions, or other specific features and nature (live animals or fish), for some reason
endanger human life or health, the environment natural or general order or material goods, including those
with features of the principles of humanitarianism. The transport of dangerous and oversize goods is one of the
most difficult specialties in the field of goods transport in public transport, in particular in road and rail transport.
Such transport is regulated by a number of legal acts that do not apply to companies carrying out tasks related
to the transport of loads, the so-called neutral. The United Nations has created a closed TN directory, giving
everyone a four-digit "UN number", at the same time dividing them into classes depending on the threat or the
predominant threat. The provisions of the ADR agreement relate, inter alia, to the rules (requirements) for TN
transport in terms of limiting the possible effects of a potential release of hazardous substances (e.g. as a result
of road or rail collisions), as well as, above all, the forms and principles of preventing the possibility of such
events. The transport of dangerous goods is a special type of transport and it is subject to specific legal
provisions, meeting and observing a number of specific requirements. The safety of this type of transport
depends on the proper organization of its transport and the maximum involvement of participants in the entire
process. The organization of the transport of hazardous materials requires a comprehensive, comprehensive
view of the vehicle, packaging and cargo (means of transport and packaging should be adapted to the
transported goods) as well as people involved in the preparation of transport, drivers with appropriate
authorizations and training, setting the route, securing this routes in terms of maintaining safety in the event of
an emergency. The article offers the author's approaches to the investigation of modern challenges of
dangerous and extraordinary goods transportations.

Keywords: transport logistics; dangerous goods; extraordinary goods, International ADR Agreement;
cargo label.
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Tadeyw [lonkoeckit, mumpo byeaaiiko. “CyuyacHi npo6iemu nepeseseHHA Hebe3neyHux i
HecmaHOapmHux eaHmaxie”. Hebe3neuHi eaHmaxi uye mosapu, Aki 3a c8oiMU i3UYHUMU
Xapakmepucmukamu, XiMiYHUM CKI1AaooM, po3mipamu abo jHWUM cneyuiyHum xapakmepucmukam |
xapakmepom (usi meapuHu abo puba) 3 Akux-HebyOb NPUYUH CMAHOBAMb Hebe3neky 0718 Xumms abo
300p08'a S0OUHU, HABKOIUWHBLO20 cepedosulyd, 2pOMAOCbKO20 NOPAOKY abo mamepianbHUX YiHHocmed.
[MepesezeHHs Hebe3neyHUx i HezabdpumHux 8aHMAXi8 - OOUH 3 HAUCKAAOHIWUX HANPAMKI8 y cgepi
BAHMAXHUX Nepege3eHb MpaHcnopmy, 30Kkpema dsmomobifibHO20 Ma 3d1i3HUYHO20. Taki nepege3eHHA
pe2ysiroiomeca HU3KOIO NPABoBUX AKMIe, AKi He NOWUPIOIOMbCA HA HeUMpPasabHi KOMNAHIT, W0 8UKOHYyIOMb
3a80dHHSA, NOB'A3AHI 3 nepese3eHHAM OdHUX Kame2opili saHMaxis. ¥ cmammi nponoHyromesca asmopcski
nioxoou 00 00C/iOXeHHA Cy4acHUX npobsiem nepese3eHHsA HebeneyHuX i HeCMAaHOapMHUX 8aHMAXi8.

Knioyoei cnoea: TpaHCNoOpTHA NOTiCTUKA; Hebe3neyHi BaHTaxi; HaA3BUYalHI BaHTaxi; EBponencbKa
yrofa npo mixkHapofiHe JOPOXHE NnepeBe3eHHA Hebe3neyHNx BaHTaXiB; MapKyBaHHA.

Tadeyw [llonkoeckuli, Amumputi byzaliko. “CoepemeHHble npobsiemMbl Nnepeso3KU ONAcCHbIX U
HecmaHOapmHbIX 2py308”. OnacHele 2py3bl - MO8APL, KOMOpbIE NO CBOUM  (hu3u4ecKUM
Xapakmepucmukam, XuMmu4eckomy cocmasy, pasmepam usau opyeum cneyugudeckum xapakmepucmukam u
xapakmepy (usble XU80MHble UU pblbd) No KAKUM-IUbGO NpUYUHAM npeodcmassisom ondcHOCMob 0/
XKU3HU U/lU 300p08bA 4esioseKkd, OKpyxaiouwjel cpedbl, obujecmseHHO020 NOPAOKA UAU MAmepuanbHblx
yeHHocmed. [lepeso3ka ondacHbix U He2abapumHsix 2py308 - 00HA U3 CaMbIX CJIOXHbIX HanpasseHul 8 cghepe
2py308bIX Nepeso3oK MpPpAHCNopmd, 8 4YACMHOCMU dsmMoOMOOUSIbHO20 U Xee3HOO00pOoXHo20. Takas
nepesoska pezysnupyemcs pao0oOM Npagossix dKkmos, Komopsle He pacnpoCMpPAHAIOMCA HA HelimpasbHble
KOMNAHUU, 8bINOJIHAWUE 3a0ayu, C8A3dHHbIe C nepeso3kol OaHHbIX Kamezopul epy3o8. B cmamese
npeodsiazaromca asmopckue nooxolbl K UCC/Ie008AHUID COBpeMeHHbIX npobsieM nepeso3ku ONACHbLIX U

HeCmaHoapmHbIx 2py308.

Knoyeesle cnoea: TpaHCNoOpTHaA NOrMCTMKA; ONAacHble rpy3bl; Ype3BblyanHble rpy3bl; EBponenckoe
cornalieHune o MexKayHapoaHOM AOPOXHOW NepeBo3Ke OMaCHbIX FPY30B; MapPKNUPOBKa.

Introduction. The  transport of
dangerous and oversize goods is one of the
most difficult specialties in the field of goods
transport in public transport, in particular in
road and rail transport. Such transport is
regulated by a number of legal acts that do
not apply to companies carrying out tasks
related to the transport of loads, the so-called
neutral. The main legal act here is the
International ADR Agreement [1], which is
binding on all continents, supplemented by
acts of local law, which in Poland include, inter
alia, the act on the transport of dangerous
goods, including the act on weapons and
ammunition [2]. Each of these documents
introduces appropriate regulations, and
additionally with regard to international
transport, it is important whether the
potentially transit countries, and even more
so the destination countries, do not introduce
local periodic restrictions applicable to the
planned transport route.

Presentation of the main material and
research results. Dangerous goods - as it
already implies, these are goods which, by the
nature of their physical characteristics,
chemical composition, dimensions, or other
specific features and nature (live animals or
fish), for some reason endanger human life or
health, the environment natural or general
order or material goods, including those with
features of the principles of humanitarianism.
The United Nations has created a closed TN
directory, giving everyone a four-digit "UN
number", at the same time dividing them into
classes depending on the threat or the
predominant threat. The provisions of the
ADR agreement relate, inter alia, to the rules
(requirements) for TN transport in terms of
limiting the possible effects of a potential
release of hazardous substances (e.g. as a
result of road or rail collisions), as well as,
above all, the forms and principles of
preventing the possibility of such events. The
set of regulations also applies to the rules of
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equipping and labeling vehicles, training their
crews and others people involved in the
implementation of transport, such as
forwarders, warehouse workers or equipment
service.

The training of drivers, tram drivers, train
drivers and operators of equipment used, for
example, when loading or moving dangerous
goods, including oversized cargo, is one of the
basic factors that reduce the likelihood of
undesirable events. Lack of awareness and
basic knowledge in this area is usually the
main cause of the occurrence of events, the
effects of which may have the nature of
material losses, environmental
contamination, and - most importantly -
threats to human health or life. The purpose
of the regulations governing the transport of
dangerous goods is to minimize or
significantly reduce the probability of
accidents and the extent of possible damage.

The fulfillment of the above requirements
is a necessary condition for the transport of
cargo from the TN group. However, one
should remember about the specificity of the
provisions in force for individual modes of
transport, as well as the regulations specified
in the above-mentioned provisions of
national law, not always consistent with the
provisions of the ADR agreement.

Generally, the above-mentioned
restrictions and conditions apply to road
transport. Of course, other modes of transport
with a significant share in the global transport
of goods, including dangerous and oversized
goods, are not to be missed. We are talking
about air, sea and inland shipping. The
specificity of these transports with regard to
the nature, specific conditions and rules with
regard to safety, requires a separate
discussion, also due to the current set of
provisions resulting from the law on both
maritime and inland navigation and the use of
airspace in relation to cargo transport. This is
particularly important in international
(intercontinental) transport due to the
restrictions on air space and territorial waters.

The transport of dangerous goods is a
special type of transport and it is subject to
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specific legal provisions, meeting and
observing a number of specific requirements.
The safety of this type of transport depends
on the proper organization of its transport
and the maximum involvement of
participants in the entire process. The
organization of the transport of hazardous
materials  requires a  comprehensive,
comprehensive view of the vehicle,
packaging and cargo (means of transport and
packaging should be adapted to the
transported goods) as well as people involved
in the preparation of transport, drivers with
appropriate authorizations and training,
setting the route, securing this routes in terms
of maintaining safety in the event of an
emergency [3]. Incorrect handling of
dangerous goods during storage or transport
can result in enormous risks imbalance in the
functioning of living organisms (including
death of humans and animals) or constitute a
serious threat to the environment. The
development of the existing, as well as the
emergence of new, branches of production
related to economic development is naturally
associated with an increase in transport
demand, including the transport of goods
belonging to the group of dangerous goods,
such as substances that may pose a threat to
people, property and the natural
environment [4]. Due to the risk that the
transport of such loads generates, it was
necessary to introduce regulations clearly
regulating the principles of organization,
protection of resources and protection of
people and the environment.

Each type of transport has its own
specifics, hence specific, specific rules and
methods of planning, organizing and
implementing this type of transport also
apply to the transport of dangerous goods.

The transport of dangerous goods in
accordance with safety regulations and
standards guarantees not only the
minimization of the risks associated with the
transport of hazardous materials, but also its
full effectiveness. The selection of the type of
packaging and means of transport depending
on the threats posed by specific dangerous
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goods affects the safety of transport and the
external environment.

In road transport, there are three basic
ways of transporting dangerous goods: in
tankers, in packages and in bulk [5]. Each
method has different requirements. In order
to present the characteristics of the transport
of dangerous goods, these concepts have
been presented from the theoretical and
practical side.

Basically we distinguish between three
ways of transporting hazardous materials in
road transport:

— transport of the shipment in pieces -
each piece of goods should be marked with a
warning label and UN number, and in the case
of explosive goods with a label with the name
of the material contained in the package. If
the goods present several different hazards,
separate labels indicate toxicity, corrosivity
and flammability. Shipment in pieces can be
carried out using crates, containers, on
platforms or vehicles with a specially adapted
body.

— transport in bulk without packaging -
it is carried out using box vehicles or
containers (dedicated to solid goods posing a
low risk).

— transport in tanks - each tank has a so-
called tank code, i.e. requirements that must
be met for the transport of a specific load, e.g.
type of vehicle, degree of tank filling,
appropriate marking.

Pursuant to the regulations in force, the
journey with hazardous material should take
place, if possible, on roads with good surface
and low traffic, with bypassing the roads
running in the vicinity of active recreation and
sports centers and bypassing built-up areas of
cities, in particular streets located in the city
center. When organizing the transport of
hazardous materials, it should be planned in
such a way as to avoid the necessity of
parking, especially in cities.

Some hazardous materials cannot be
transported on all roads. Some of the
materials must be reported to the competent
commander of the Provincial Police and the
State Fire Service. Certain types of materials
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also require permission from the local Police
Station or the Police Station and the
Commander of the State Border Guard for
loading and unloading. In the case of
domestic transport, this declaration must be
made at least 5 days before the start of
transport. The obligation to report rests with
the carrier (if it is a domestic company) or the
sender (if he orders the service to a foreign
entity). If, on the other hand, the transport
begins abroad, the notification is made by the
competent control office of the Border Guard
before issuing the permit to enter the territory
of Poland. The effect of this notification is not
only the approval of transport, but also the

determination of the transport route.
Packaging and vehicles transporting
hazardous  materials  should  contain

appropriate stickers indicating individual
materials, as well as the corresponding UN
numbers (four-digit number identifying the
substances). If a given product poses several
different hazards, the three most important
ones should be indicated by stickers, e.g.
toxicity, corrosively, flammability. Labels on
collective packaging and packaging with a
large capacity greater than 450 | the stickers
are placed on both sides of the packaging.
The collective packaging should contain all
labels and UN numbers of the goods
contained inside. Vehicles transporting
dangerous goods by road (with the exception
of a small amount of cargo in a vehicle
carrying packages) must be marked with
rectangular orange-colored plates placed at
the front and rear of the vehicle or
combination, vertically / perpendicular to the
vehicle axis. At the top of the plate is the
hazard identification number, consisting of
two or three digits. e.g. (223, 48, X323). The
numbers preceded by the letter X mean that
the transported substance reacts dangerously
with water and should not be used to
extinguish a fire. The most common number
33 on warning boards indicates a very strong
and dangerous concentration of the easily or
pyrophoric liquid (gases) being transported.
The lower figure represents the number
under which the substance is classified in the
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UN Catalog of Hazardous Materials. A vehicle
transporting dangerous goods in bulk, in a
container or in a tanker is marked at the front
and rear with plates without numbers. At the
same time, on the sides it must have plates
with numbers appropriate to the transported
dangerous goods. As for multi-compartment
tanks, such plates should be placed on both
sides of each compartment with the number
assigned to a given hazardous substance. The
essence of such labeling is in a very simple
and transparent way to standardize the risk
identification process, thus facilitating and
streamlining control in each country that has
adopted legal regulations the ADR
convention.

Contrary to road transport, rail transport
does not have the most limitations for
oversized transport vehicles. For this reason,
many shipping companies choose railroads as
a form of carrying out this type of logistics
operations. An oversized cargo is one that
exceeds the standard weight or dimension. In
the case of rolling stock, the key parameters
are the loading edge of the wagon and the
allowable axle load of the wagon or a running
meter of rail. Appropriate load limits have
been developed for individual speeds and
classes of lines. At the same time, it is
necessary to take into account the maximum
heights of transported loads due to the height
of the railway traction. Nevertheless, a
properly planned rail transport does not
encounter most of the obstacles typical of
large-size transport in road traffic, which is
why it is eagerly chosen by business
customers.

Despite a number of structural changes in
the national and European economy, rail
transport is still one of the key branches in the
entire freight transport system. It mainly
concerns the transport of fuels, raw materials
and industrial materials. Due to the speed of
delivery, the ease of organizing the
forwarding process or the possibility of
transporting many thousands of tons of
cargo, rail is one of the most-chosen means in
modern logistics. Planning of deliveries and
their realization are favored by an extensive
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network of railway connections and the speed
of transport performed in this way . Moreover,
rail is one of the safest and least accidental
forms of modern forwarding, hence the great
interest of entities from many sectors in this
form of cargo transportation. However, it is
subject to certain limitations both in terms of
dimensions and weight of the load in relation
to the so-called gauge and axle load of the
wagon.

Sea transport offers many more
possibilities for the transport of special loads.
Sea transport is one of the forms of water
navigation consisting in the delivery of goods
using the waterways of the seas and oceans. It
is based on a specially adapted fleet, e.g.
general cargo, bulk carriers or container ships.
In road transport, oversize cargo is also said
when its weight exceeds the permissible axle
loads of the vehicle. However, as it follows,
not every oversized load in road transport will
exceed maritime standards, because in sea
transport, oversize loads are only those whose
dimensions are several dozen or even several
hundred meters, and the weight is from
several hundred to several dozen thousand
tons and they are specially transported. units
constructed  for this purpose. The
development of world trade meant that many
companies moved their production areas to
distant regions of the world in order to reduce
costs. Moving loads with parameters that
exceed traditional capabilities means of
transport is gaining more and more economic
importance and is a consequence of the
dynamic development of various industries.
The largest of them are transported by sea,
and the only challenge in this respect is the
introduction of such cargo on board a ship or
barge.

A separate section of shipping is
passenger transport. Currently, this type of
shipping is focused on the transport of people
and goods within the broadly understood
tourist traffic. Purely business passenger
transport and used as part of communication
systems have a much smaller share here. This
does not apply to that extent to inland and
coastal shipping. For example, in the region of
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South-East Asian countries, coastal and inland
navigation is still the basic means of
passenger transport, but also freight,
supported, where possible, by short-range air
transport (mainly in countries with territories
spread over many islands).

In sea transport, special cargo is referred
to when it is to be transported in a sea
container, ro-ro ship or special ship. Heavy
loads are loads with a large unladen weight.
This type of cargo includes: heavy working
machines for construction and road
construction, tanks and self-propelled guns
for the armaments industry and the army,
segments of wind towers, industrial
machines, boats, ships in parts (ship sections,
superstructures, hatch covers, etc.), railway
carriages, trams. The mass of this type of
cargo, transported by road or rail it ranges
from 70 to even 100 tons.

In the case of water transport (by sea),
heavy goods are those whose volume is less
than 1 m3 by one ton. Special loads are goods
with explosive, easily flammable, corrosive
properties, goods transported in refrigerated
or cisterns, and bulky items.

Poland has favorable natural conditions
for river transport, but the statistics show that
inland navigation is used minimally in relation
to the existing potential. Cargo transportation
by river routes accounts for only 0.3 percent
of total land transport in Poland. - it follows
from the GUS report "Inland navigation in
Poland in 2014-2017".

Our country has a relatively high density
of the waterway network compared to other
European countries. In 2016, there were 11.7
km of navigable routes per 1000 km2. For
comparison, the EU average (28 countries) is
9.3 km / 1000 km2. Only 6 countries have a
higher density index: the Netherlands (150.7
km), Belgium (49.7 km), Finland (24.0 km),
Germany (21.5 km), Hungary (20.0 km) and
Luxembourg (14.3 km).

It is also important that although the
network of waterways in Poland is 3,654 km
long, most of their standard is not adapted to
the requirements of modern navigation. The
class that allows ships with a tonnage above
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1000 tons, which are of international
importance, to sail only 6% waterways. That's
just over 214 km in total.

It is also not good when it comes to the
fleet sailing on Polish rivers. And although in
recent years the quantity of the towing fleet
(the number of pushers and tugs) of inland
navigation has gradually increased, they are
practically worn out.

The calculations of the Central Statistical
Office show that in 2017, compared to 2014, it
increased by 5.8%. number of pushers and
tugs. There were also barges without their
own propulsion (for towing and pushing) - by
1 percent, and self-propelled - by 127
percent. Units used in the pushed system
dominate (they account for 85.1% of the total
barge fleet, which carried 61.3% of cargo in
2017).

In Poland, in 2017, approx. 5.8 million
tonnes of cargo were transported by inland
waterway, i.e. 7% less than in the previous
year (6.2 million tonnes in 2016). However,
last year (2019) more transport performance
was performed by 5.4% (i.e. 877.3 million t-
km) than in 2016, which means a significant
increase in the average distance of 1 ton of
cargo in inland waterway transport. In 2017,
as in previous years, the freight structure was
dominated by the transport of metal ore and
other mining and quarrying products (41.7%).

Inland navigation is currently used
primarily in servicing sea ports and ensuring
their connection with the hinterland. In 2017,
approx. 1.5 million tons of cargo were
transported as part of servicing Polish
seaports, which in total accounts for approx.
26% of all cargo transported in total by inland
waterway. Until 2017, mainly the Odra
Waterway was used, with a total of approx. 3
million tons of cargo.

In 2017, regular coal transport from
Gliwice to the Heat and Power Plant in
Wroctaw was launched. Transport approx. 120
thousand. tonnes of coal is a significant share
in the overall transport balance along the
upper canalized section of the Oder.
Unfortunately, this positive trend does not
apply to the following years, but to 2020. it
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will probably result in the lowest rate of
transport, mainly as a result of unfavorable
hydrotechnical conditions caused by
widespread drought, but also significantly
deteriorating technical condition of vessels
and hydrotechnical devices.

Water transport is one of the safest
modes of transport. The percentage of
shipping accidents is negligible here. This is
mainly due to the almost complete separation
of freight from passengers. Unfortunately, the
climate changes taking place particularly
intensely in recent years have an impact on
the navigability of sections of water courses,
and more and more often in relation to entire
routes that were once used very intensively.
Periodic low water level, resulting from
commonly noticeable drought, practically
periodically completely prevents the
navigation of vessels with even a slight draft.

Conclusions. Currently, the logistics
departments of production and commercial
enterprises, which include units that deal with
storage, transport, planning and purchasing,
as well as companies providing logistics
services outside, are increasingly integrating
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their actions based on the use of information
technology. IT becomes a natural element of
supporting the implementation of logistics
processes as components of an integrated
market structure. It is a natural necessity,
allowing the full use of all the possibilities
offered by the modern logistics concept. This
allows, among other things, to minimize the
expenditure on the directional activity of a
given economic entity thanks to the systemic,
and thus possibly effective, warehouse
management and creates the possibility of
managing individual processes that occurasa
result of cooperation in order to fulfill the
order. Functioning in the conditions of global
competition, also associated with the
naturally forced shortening of the life of the
market offer (product, service), it is necessary
to launch mechanisms allowing for the
parallel implementation of effective changes
in the field of technical equipment, as well as
economic conditions and organization and
management technologies, under the
common name broadly defined as logistics,
including transport logistics.
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MODELS OF ZONING OF URBAN TERRITORY FOR RATIONAL
DELIVERY IN THE MICROCONSOLIDATION SYSTEM

Lidia Savchenko, Volodimir Davydenko. “Models of zoning of urban territory for rational delivery
in the microconsolidation system”. Urban logistics (or city logistics) is developing rapidly due to the strong
growth of e-commerce. Accordingly, the last-mile urban logistics faces a significant number of orders that need
to be fulfilled in a dense urban development, environmental constraints and permanent congestion. One of the
possible systems of rational city delivery is the use of a network of consolidation centers at the micro level. Such
a network provides for a two-tier system of urban delivery - 1) from the central warehouse or warehouses to the
network of microconsolidation centers; 2) from microconsolidation centers to end consumers. This scheme is
especially relevant in the presence of restrictions on the movement of trucks or heavy vehicles in certain areas of
the city, as well as in significant congestion and the problem of parking trucks when unloading at the location
of the client.

Methods (research methodology). To create a rational delivery network through a microconsolidation
system, the primary task is to determine the delivery zones (or geographical clusters) - their number, size,
location. To solve this problem, optimization models are proposed based on several minimization criteria -
delivery distance, time, cost and integrated distance-time criterion.

Results. The result is the optimization models creation, based on those it is possible to divide urban
consumers into several delivery zones. Delivery routes are planned within each zone of the respective centroid
and minimize the cost of last-mile logistics. Delivery of goods to the centroids can be carried out by light or
medium trucks, and within the zones should be dominated by delivery of environmentally friendly modes of
transport (motorcycle or moped, bicycle, car, on foot delivery with the possibility of public transport usage).

Conclusion. Thus, the article provides a mathematical apparatus for obtaining territorial zoning of
existing customers of the city in order to minimize the cost (distance, time or their combination) for delivery
within each zone.

Perspectives. A perspective study may be an analysis of the costs of operating a network of urban
consolidation centers and the delivery of goods from the central warehouse or warehouses to this network.
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Accordingly, the task of minimizing the total costs of the city freight delivery system should be solved, taking into
account economic, environmental and social aspects.

Keywords: city logistics, zoning of territory, zoning (territorial clustering) of clients, models of
optimal territorial zoning, city consolidation, two-level (two-tier) system of urban delivery.

Jlidia Caeyenko, Bonodumup [asudenko. "Modeni 30HyeaHHA micbkoi mepumopii ons
payioHanbHOi docmasku y cucmemi MikpokoHconioayii'. Micoka nozicmuka cmpiMko po3susaemocs
3a805KU NOMYXHOMY 3PpOCMAHHIO e/leKMpPOHHOI mopeiesni. BionogioHo, miceka s02icmuka ocmaHHboi Musi
CMUKAEMbCA 3i 3HAYHOIO KiZlbKiCMIO 3amossieHb, AKY NompibHO 8UKOHy8amu 8 yMO8ax WislbHOI MiCbKOI
3a6y0o08u, ekon102idHUX 0bMexeHb ma nepMmaHeHmMHuUx 3amopis. OOHI€EI0 3 MOXJ/TUBUX cUCMEM pAUYiOHAbHOI
MicbKOi 0oCmasKu € 3aCcmoCy8aHHA Mepexi KOoHconmioayitHux uyeHmpie Ha MiKpopigHi. Taka mepexa
nepedbauyae 080pigHe8y cucmemy Micbkoi 0ocmasku - 1) 8i0 yeHmMpanbHO20 cKkAady Yu ckaaodie 00 mepexi
MiKpoKoHcoioauiHux yeHmpis; 2) 3 MikpokoHconioayitiHux ueHmpie 0o KiHuyesux cnoxusayie. Ocobsuso
Maka cxema € akmyasabHOK Npu iCHYB8AHHI 0bMexeHb U000 pyxXy BAHMAXHO20 MpaHcnopmy abo 83azari
MPAHCNOPMHUX 3dcobi8 y nesHUX paloHAX MICMA, @ MAkoX Npu 3HAYHUX 3amopax ma npobsemoro y
NAapKy8aHHi BGHMAXXHUX ABMOMObINie npu 8UBAHMAXeHHI 6isia Micys po3mauly8aHHA KilieHma.

Jna cmeopeHHA pauioHanbHOI mepexi 00Cmasku 4Yepes cucmemy MIKPOKOHCONIOAUiih nep8UHHOK
3a0a4el0 € BU3HAYEHHA 30H 0ocmasku (abo e2eozpdchiyHux Kacmepig) - ix KinbKocmi, po3mipis,
po3smawuysarHs. [Jna supiweHHs yiei 3adadi nponoHyromeca onmumizauiliHi Mooesti, 3aCHO8AHI Ha OeKinbKoX
Kpumepisax MiHimizayii - 8idcmani docmasku, 4yacy, apmocmi ma iHmezpo8aHo20 Kpumepito 8idcmaHe-yac.

Pe3yniemamom pobomu € cmeopeHHA onmumizayitiHux modesel, Ha OCHO8I AKUX MOXJ/1U80 po3bumu
MiCbKUX CNOXUBAYi8 Ha 0eKinbka 30H 0ocmasku. Mapuwipymu 00cmasku n/iaHylomecs ycepeouHi KOXHOI 30HU
8i0 8i0N0BIOHO20 UeHMPOIdy ma 00380J/1810Mb MiHIMI3ysamu 8umpamu Ha J102iCcMuKy OCMAHHLOI MUJI.
JosedeHHA moesapie 00 UeHmMpoidie Moxe 30iliCHIO8AMUCA Jie2KUMU ab0 CepeoHiMu 8aHMAXHUMU
asmomobinamu, a ecepeOuHi 30H Mae npesano8amu 00CMAsKa eKkos102i4HO OpYXHIMU 8UOAMU mpaHcnopmy
(Momouyukn 4u moned, senocuneo, ieekoguli asmomobinb, niwa 0oCcMaska 3 MOX/IUBICMIO 3a/TyYeHHsA
2pomMadcbKo20 mpaHcnopmy).

Takum 4uHOM, cmammsa Hadae mamemamuyHul anapam 0718 OMPUMAHHSA MepumopianbHO20
30HYBAHHA HAABHUX KJiEHMI8 Micma 3 Memoto MiHImMi3ayii sumpam (8iocmari, yacy abo ix kombiHayii) Ha
docmasky ycepeOuHi KOXHOI 30HU. [lepcnekmusHUM OOCHIOXeHHS Moxe Oymu aHania eumpam Ha
(hYHKUYIOHYB8AHHA Mepexi KOHCONiOayiliHux yeHmpig ma Ha 008e3eHHS Mmo8apie 3 UeHMpasabHO20 CKIAdy Yu
cknadie 0o uiei mepexi. BionosioHo, Mae 6ymu supilieHa 3adayqa MiHimizayii 3a2ansHUX sumpam Ha cucmemy
MicbKoi' 0ocmasku 3 ypaxy8aHHAM eKOHOMIYHUX Md eKoJ102i4HO-CoyidIbHUX acnekmisa.

Knioyoei cnoea: wmicbka noricTMka, 30HyBaHHA TepuTOpii, 30HYBaHHA (TepuTopiasbHa
Knactepusadif) Ki€HTIB, MoAeni ONTMMANIbHOrO TepPUTOPIalbHOrO 30HYBaHHA, MiCbKa KOHcConigauis,
ABOpiBHEBa cMCTeMa MiCbKOT fOCTaBKMU.

Jluous CasyeHko, Bnadumup [Jasudenko. "Modenu 30HUpoeaHus 20podcKoli meppumopuu 011
payuoHanbHoli docmasKku 8 cucmeme MUKpOKOHconudayuu". [opoockas 02ucmuKka cmpemumesbHO
passusaemca 651a200apA MOWHOMY pocmy 3/1eKmpoHHOU mopeosnu. CoomeemcmeeHHO, 20pO00CKasA
Jloeucmuka nocsedHel Muiu cmankugaemca ¢ 60MbWUM KO/IUHECMBOM 3dKA308, KOMOPYIO HYXHO
8bINOJTHAMb 8 YC/I08UAX NJIOMHOU 20p0OCKOU 3acmpoliKu, 3KO/I02UYeCKUX 02paHUYeHUl U nepMaHeHMHbIX
npobok. OOHOU U3 BO3MOXHbIX cuCmeM payuoHdibHoU 20podckol docmasku 6ydem npumeHeHue cemu
KOHCOMUOAYUOHHbIX UeHMpo8 HA MUKpoyposHe. Takas cems npednosiazaem 08yXyposHesylo cucmemy
20po0ckol 0ocmasku - 1) om UeHMpaabHO20 CKAAOA UsU CK/Ia008 8 cemu MUKPOKOHCOMUOAUUHUX UeHMpos;
2) € MUKPOKOHCONUOAUUUHUX yeHmpos 00 KOHeYHbIx nompebumernel. OcobeHHO makas cxema akmyasnabHa
npu CyuecmgosaHuu 02paHuYeHuli 0BUXEHUSA 2py308020 MpaHcnopma usau 80obuwe mpaHcnopmHsix
cpedcme 8 onpedesieHHbIX paltioHax 20p00d, a MAkXe Npu 3Ha4yumesibHoix NPobKax u npobemoli 8 NAPKOBKe
2py308bix asmomobusieli npu ebizpy3Ke y Mecma pacnosioxeHuUs KiaueHma.

Ana co30aHus payuoHanbHol cemu 00CMABKU Yepe3 cucmemy MUKPOKOHCOUOAyuu nhepauyHou
3aoayeli A818emca onpedesieHue 30H 00CMasku (Uu 2eoz2pdguyeckux Kaacmepos) - UX Kosudecmead,
pasmepos, pacnosioxeHus. [na peweHus 3mol 3a0aqyu npeodnazarmcs onmuMu3ayuoHHble MOoOesU,
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OCHOBAHHbIE HA HECKOJIbKUX Kpumepusax MUHUMU3Ayuu - pacCmoaHUA 00CMAasku, 8pemMeHu, CmoumMocmu u
UHMe2pupoB8aHHO20 Kpumepus paccmosHuUe-8pems.

Pe3ynemamom pabomel Aenaemca co30aHue onmumu3ayuoHHbIX mMooesel, Ha OCHO8E KOMOPbIX
B803MOXHO pa3bums 20p00cKux nompebumenell Ha Hecko/bKO 30H docmasku. Mapwpymsi docmasku
NJIGHUPYIOMCA 8HYMPU KaX0oU 30Hbl COOMBEeMCM8ylowe20 UeHmMpouody U N0380/IA10M MUHUMU3UPOBAMb
3ampamel Ha 102UCMUKy nociedHel munu. [JosedeHus mosapos 00 yeHMpPoudo8 MoXem oCyuecmenamecs
JIe2KUMU U/U CPeOHUMU 2py308bIMU ABMOMOOBUIAMU, a 8HYMpPU 30H 0O0JIXHO Npesasiuposams 00Ccmaska
IKOJ/I02UYECKU OpYyXXeCmBeHHbIMU 8UOdMu mpaHcnopma (MOMOUUK/ Uiu moneod, sesocuned, sezkogol
asmomobusib, newas 0o0cmMaska ¢ B03MOXHOCMbIO nNpussedeHUs 0bwecmseHHo20 mpaHcnopma,.

Takum o06pas3om, cmamesa npedocmasasgem mamemamuydeckuli anndpam Onf NoOJyyYyeHUs
meppumopuaibHo20 30HUPOBAHUA CyWecmsyouwux KueHmos 20po0a C Yesblo MUHUMU3Aayuu 3ampam
(paccmosHusA, spemMeHU uiu Ux KoMbuHayuu) Ha 0ocmasky 8Hympu Kaxool 30Hsl. [lepcnekmusHbim
uccs1e008aHUA Moxem 6bIMmb AHAIU3 PACX0008 HA hYHKYUOHUPOBAHUE cemu KOHCOUOAaYUOHHbIX UeHmpos
U HA no0s80o3 MoB8Apos8 C UeHMpasabHO20 CK1aoa usiu ckaaoos 8 cemu. CoomeemcmeeHHo, 00/KHA bbimb
peweHa3ada4ya MuHUMU3ayuu obuux 3ampam Ha cucmemy 20p00CKOU 00OCMABKU € y4emoM SKOHOMUYeCKUX
U 3K0J102U4eCKU COYUAlbHbIX ACNeKmos.

Knrouesblie cnoea: ropopackas  JIOTUMCTUKA, 30HUPOBAHME  TEPPUTOPUM,  3OHMPOBAHUA
(TeppuTOpManbHas Knactepusauna) KNIMEHTOB, MOAENM ONTUMANIbHOTO TEPPUTOPUATIBHOIO 30HUPOBaHUS,

ropoackaa KoHconnaaunma, AByxXypoBHeEBaA CUMCTEMaA FOpO)J,CKOVI OOCTaBKW.

Introduction. The urgency of clustering
(or zoning) of the urban area is relevant to the
need to model and build rational routes of
vehicles, monitoring of freight and passenger
flows between different districts or
neighborhoods of the city. During clustering,
a certain area of the city is considered as a
whole with a certain demand for goods,
supply for other areas, with a known number
of consumers, shops, vehicles, and so on.

At clustering (zoning) of the territory of
the city the following purposes can be set:

— modeling of logistics flows for the
rational organization of traffic, construction of
routes, assessment of bottlenecks in transport
infrastructure, etc.;

— systematization of urban planning
(obtaining zones with approximately the
same indicators for the application of certain
rules, technologies, restrictions, etc.);

— organization of cargo delivery,
customer service of the city (division of the
city into zones for customer service within
each zone).

Urban logistics (or city logistics) is
developing rapidly due to the strong growth
of e-commerce. Accordingly, the last-mile
urban logistics faces a significant number of
orders that need to be fulfilled in a dense
urban development, environmental

constraints and permanent congestion. One
of the possible systems of rational city
delivery is the use of a network of
consolidation centers at the micro level. Such
a network provides for a two-tier system of
urban delivery - 1) from the central warehouse
or warehouses to the network of
microconsolidation  centers; 2)  from
microconsolidation centers to end
consumers. This scheme is especially relevant
in the presence of restrictions on the
movement of trucks or heavy vehicles in
certain areas of the city, as well as in
significant congestion and the problem of
parking trucks when unloading at the location
of the client.

Analysis of the latest research. The
issue of clustering or cluster analysis is
reflected in a significant number of
mathematical methods and models for
dividing a certain set into several groups
[1,2,3,4]. Widespread use of clustering (or
grouping, separation) methods proves to
some extent the universality of this approach
and existing methods.

In modern city logistics, grouping of
customers by geographical zones is widely
used, with the possible assignment of drivers
of a certain car or group of cars, couriers to
each zone. This method of planning allows
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drivers and couriers to thoroughly study the
service area and establish contacts with
receivers, which generally speeds up the
delivery process and increases customer
satisfaction [6]. However, mathematical
methods and models of geographical
clustering for the needs of creating a rational
distribution system are missing. Against this
background, it should be noted a significant
number of software products for urban
delivery [7-11], which optimize the process of
building rational routes, but do not allow to
divide them into territorial zones to minimize
delivery costs within each zone.

When dividing the territory into transport
areas (zones or clusters), the number and size
of such areas depend on the size of the city
and population. When setting the boundaries
of transport areas, it is recommended to
adhere to the following principles:

— use of lines of natural and artificial
obstacles (rivers, railway lines, etc.);

— observance of administrative zoning
of the territory;

— accounting for functional zoning of
the city;

— preservation of existing building
blocks;

— prevention of formation of transport
areas of elongated configuration [5].

The problem of an urban area clustering
and possible tasks that can be set for zoning
of city customers are considered in [16]. The
authors [18] consider possible ways of
interaction of participants of the process of
city delivery, in particular, with the use of city
consolidation centers of different levels.

Accordingly, with a significant number of
studies on clustering, in particular territorial,
there is a shortage of theoretical and practical
information on the rational division of
customers into groups for further planning of
optimal routes within each group of relevant
centroids (for urban logistics - from
microconsolidation centers).

Formulation of the purpose of the
study. Given the lack of research on territorial
clustering to divide city customers into zones
and further delivery through a network of
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microconsolidation centers, the aim of the
article is to obtain basic mathematical models
for grouping city customers into delivery
zones by minimizing delivery costs within the
respective zones.

Presentation of the main research.
1. General approaches to clustering that can be
used in the city customers zoning for delivery
through a network of microconsolidation
centers. Clustering (or cluster analysis) is the
task of breaking a set of objects into groups
called clusters. From a mathematical point of
view, clustering helps to identify a set of
closely related (by a certain criterion) objects
in a certain set of such objects. Within each
group should be "similar" elements, and the
elements of different groups (clusters) should
be as different as possible. The main
difference between  clustering  and
classification is that the list of groups is not
clearly defined and is determined during
cluster analysis.

The application of cluster analysis in
general is based on the following stages:

1. Selection of objects for clustering.

2. Defining the criteria by which objects
will be evaluated.

3. Calculation the degree of similarity
between objects.

4. Application of a certain method of
cluster analysis to create groups of similar
objects (clusters).

5. Obtaining and analyzing the results of
the analysis. If necessary - adjusting the
model.

The first task that is recommended to be
performed before starting the cluster analysis
is to assess the overall clustering tendency of
the available data.

Hopkins statistics are one indicator of a
trend toward grouping. To calculate it, several
pseudo-data sets are created, randomly
generated based on a distribution with the
same standard deviation as the original data
set. For each observation j with n calculate the
average distance to k nearest neighbors: w;
between real objects and g; between artificial
objects and their nearest real neighbors. Then
Hopkins statistics
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2

H. i=1

ind - n - n
2.9+ 2,
i=1 i=1

greater than 0.5 would correspond to the
null hypothesis that g; and w; are similar, and
the grouped objects are randomly distributed
and homogeneous. A value of Hj,s <0.25 with
90% confidence indicates an existing
tendency to group the data.

Clustering with a known number of
clusters.

Partitioning algorithms [4] decompose a
set of data consisting of n observations into
k groups (clusters) with previously unknown
parameters. The search for centroids - the
most distant from each other the centers of
condensation of points C¢ with minimal
scatter within each cluster. The separation
algorithms include:

- method of k-means McKueen (k-means
clustering; MacQueen, 1967), in which each of
the k clusters is represented by a centroid;

- division around k medoids or PAM
(Partitioning Around Medoids; Kaufman,
Rousseeuw, 1990), where the medoid is the
center of gravity, the coordinates of which are
shifted to the nearest of the original data
objects;

- CLARA algorithm (Clustering Large
Applications) - a method very similar to PAM
and used to analyze large data sets.

The most common clustering algorithm is
the method of k means. It performs clustering
as follows:

1. Assign the number of groups (k) into
which the data should be divided. Randomly,
k objects of the source set are selected as the
initial centers of the clusters.

2. Each element is assigned a group
number on the nearest centroid, ie on the
basis of the smallest Euclidean distance
between the object and the point Ci.

3. List the coordinates of the centroids uk
of all k clusters and calculate the intra-cluster
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w(C,)= Z (x; _‘Uk)z
variation <G .If the data set
includes p variables, then uk is a vector of
averages with p elements.

4. The general intragroup scatter is

Wtotal =) W (C,) — min
minimized k , for
which steps 2 and 3 are repeated many times
until the group assignments stop changing or
the specified number of jiter.max iterations is
reached.

It is convenient to perform clustering
using the programming language R. The
maximum  number of iterations for
minimizing Wi, set by the function kmeans ()
by default, is iter.max = 10 [5].

Clustering by the method of k means is a
very simple and efficient algorithm. However,
the results of clustering are sensitive to the
initial choice of group centers. A possible
solution to this problem is to repeatedly
execute the algorithm with the choice of
different primary centroids.

Partition into (approximately) identical
clusters.

For urban zoning, obtaining the same
clusters makes sense if the clustering objects
are customers with certain geographical
coordinates. Then the cluster can be a set of
such clients, the number of which allows one
delivery route, while fully loading the vehicle
or courier. Thus, it is possible to get areas of
the city with approximately the same number
of customers in each of them.

An example of clustering with the same
cluster size is proposed in R [3].

Evaluation of clustering quality.

After receiving a cluster solution, the
question usually arises as to how stable and
statistically significant it is. There is an
empirical rule here - a stable group must be
preserved when changing clustering
methods: for example, if the results of
hierarchical cluster analysis have a
coincidence of more than 70% with clustering
by the method of kmeans, then the
assumption of stability is accepted. Other
methods and criteria for assessing the quality
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of clustering validation results can be studied
in [4].

2. Models of urban area zoning for rational
delivery in the microconsolidation system.

In conditions of city delivery freight
companies have to deal with an array of

\O;g/

OTerminaI

O Terminal-dependent

activities
Agglomeration

< [nter-terminal fink
A —— Terminal-client fink

S,
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customers located in different parts of the
city. When planning delivery routes often
appeal to clustering of territory, which for the
city is called zoning. In this case, we mean the
division of the city into zones (clusters) in
order to reduce transport costs (Fig. 1).

Cluster Structure Cluster Governance
(Dis)agglomeration Intermediaries
forces Trust
+ Internal competition |<=p leader firms + -
Cluster barriers Collective action
Heterogeneity regimes

Cluster Performance
Added value

Figure 1 — Terminals (consolidation centers) as centroids [12]

Accordingly, the main criteria used for
urban zoning are the distance of the route
and the time of transportation. The time
criterion is necessary in urban conditions,
especially when delivered during morning
and evening traffic jams. At this time, the
minimum distance does not mean the
minimum  transport costs. Sometimes
increasing the distance even twice allows, on
the one hand, to speed up delivery, on the
other hand, to reduce transport costs.

Consider the general mathematical
formulation of the problem of zoning the
urban area.

It is necessary to divide the urban area
into zones to minimize delivery costs (Fig. 2).

For zoning of the territory, information is
required on:

— the needs of the points of the territory
(demand);

— location of points.

The location of the points can be seen on
the map, and then set their Cartesian
coordinates.

The problem of optimal zoning of the
urban territory can be solved with the
following criteria:

— minimum delivery distance;

— minimum delivery time;

— minimum shipping cost;

— integrated criterion.

Sometimes the optimal solution is
getting a minimum of distance, time, and cost
simultaneously. However, in conditions of
congestion, toll roads and other limiting
undesirable phenomena, one criterion should
be selected and based on it, the search for an
optimal solution should be made. If
necessary, it can be used an additional solving
of the problem to determine alternative
solutions with different criteria for the
problem.
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CCC=>HUB
—

HUB=>Recipients

CCC=> Recipients

One-level distribution

Two-level distribution

>
Mixed distribuiton

Figure 2 - Solutions based on the concept of multi-tier distribution systems Source: based
on[14,15].

1. Criterion of minimum distance.
The simplest way to determine the
distance is the formula

.. 2 2
R, ) =\(r,—x) +(-v)
where x, X, y, y; - Cartesian coordinates of the
points in the zone.

That is, the so-called Cartesian distance.
Concequently, the objective function
(minimization of the sum of all distances
between all point of all zones) is

=l j=1
or

OF, =Y Y \J(x,—x,)* + (3, - y,)* > min 3

=1 j=1

However, the transport network does not
always have a direct path between points.

For obtaining more accurate data on the
distance, it can be used any tools for laying
routes in real time, in particular, Google Map.

If distribution routes are supposed to be
used for the delivery to the customers of the
zone, the length of the tour/route (L) can be
calculated with:

L=2l,+1 (n-1), )

where I, — average length of the first and last
trip of the delivery tour (route), km;

l.c — average distance between customers
on a typical delivery tour (route), km;

n - number of clients/customers included
in azone.

Value /. could be obtained as an
atithmetic average of the distances between
the points of the zone:
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2. D RG.))
Z — =1 j=
cc n

The objective function becomes

OF, =2mly +1 (n—-1)—>min ()
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where m - number of routs during the shift (or
working day).

One of the constraints to take into
consideration is the number of parcels that
one delivery vehicle/means can transport in a
route from the point of view of vehicle
capacity both in terms of weight and volume
capacity:

ni=min { INT{O/ g}, INT {V I v}}, (7)

where the INT function gives the number to
the nearest smaller integer;

Q - weight capacity of a means of
delivery, kg;

g — average weight of a parcel, kg;

m

where the rounddown function rounds
numbers down;
t — duration of a shift (working day), h.
The minimal number of routes per one
working shift is a ratio of the number of
delivery points and capacity of delivery
means:

m.. :roundup{n/nl}, 9)

m

where roundup function rounds numbers up.

OF,=2ml +1 (n-1)=1_(2m+n-1)=

For the resulting objective function, the
variable will be the distance between the
route points R(i, j), which can be calculated
using Cartesian coordinates.

2. Criterion of minimum time.

Minimizing delivery times is usually more
important than minimizing distance. This is
due to the ever increasing "cost" of time in

My = rounddown{t/T} = rounddown t/ o+ Lo (

V' — volume capacity of a means of the
delivery, m®;
v — average volume of a parcel, m?,
The maximum number of routes per shift
is calculated as the ratio of the duration of the
shift and the time of a route on this shift:

2+n—”
SARNT0

+nt, r, (8)

While solving the optimal solution
equations (8) and (9) are the limitations of the
model. Real number of the routes must be not
less than mmi» and not grater than M.

If we assume that each zone will be
served from the so-called centroid, then the
distance of zero run can be taken as the
distance between route points (lp = /). Then
the objective function will look like:

(Zm +n —l)i ZH:R(i,j)

=1 j=1
n

— mMin (10)

business. For delivery services, delivery times
have a direct impact on significant cost items
such as wages and depreciation. The side of
customers waiting for an order should also be
taken into account. In case of failures in
delivery time, there is a risk of the need for re-
delivery if the client did not wait for the
courier. In this case, losses are incurred twice,
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supplemented by reputational losses for the
delivery service company.

The delivery time should be calculated
taking into account the time of day
(availability and intensity of congestion), as

@) =t,,+24,+T (@)+T =

rep

where  tpep preparatory-final time for
delivery tour/route, h;

t, — time to travel from the sender’s base
to the first customer and to return from the
last customer to the sender’s base by mode
I during the working shift j, h;

T(t) — travel time between successive
customers, h;

T. — time spent at customers’ delivery
points, h;

V(t) - average speed, km/h;
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well as the number of customers on the route
and the time for servicing these customers.

In distribution route, the travel time could
be calculated as:

o+ 2 +(n=D)L, |V () +nt,, 4y

t,c — average time spent at customer’s
delivery point, h.

The speed depends on the time of day,
due to the different level of traffic/congestion,
as well as on the type of delivery
vehicle/means used [17].

OE Zzn: Zn:T(l,]) — min (12)

=1 j=1

And finally, if consider lo=I.:

(Zm +n —1)i iR(i,j)

=1 j=1

OF, = mt

prep +

3. Criterion for minimum delivery cost.

With the possibility of calculating direct
financial costs on the route, automation and
simplicity of this process, it is possible to solve
the zoning problem according to the criterion
of total costs in monetary terms. Naturally,
this criterion is the most acceptable and
allows to immediately see the delivery costs.
However, the calculation of transportation
costs is a rather difficult task, given the
constantly changing conditions on the route
(different speeds, number of stops, time spent
at customers’ delivery points, etc.). Therefore,
in practice, this criterion is rarely used.

In any case, the objective function for the
shipping cost criterion looks like

OF;ZZn: ZH:S(i,j)—>min (14)

=1 j=l

+m‘1€—)min (13)

nV(t)

where S (i, j) - transport costs for movement
between pointsiandj.

4. Integrated criterion.

It is often convenient to use an integrated
criterion. For this, it is usually taking several
local criteria and assign them weights
(significance coefficients), showing their
mutual significance in the integrated
criterion. It is most convenient to use the
values of the weights from 0 to 1 with the
condition that the sum of the weights of the
local criteria is 1. For example, for the distance
criterion, the significance coefficient can be
taken as 0.3, and for the time criterion - 0.7.

The most rational approach to
determining the significance factors is based
on the calculation of the cost of a typical
transportation. Further, the components of
this cost are divided into two groups: 1)
depent on the distance of the route; 2) depent
on delivery time. If some component of the
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cost price depends on both distance and time
(for example, often the driver's salary consists
of two parts - depent on the distance traveled
and hours of work), it should be divided into
the groups depending on the actual
proportion.

n n
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After receiving the abovementionned
groups of cost components, the total cost of
each group is calculated and the share of each
group in the total cost is determined. This
specific weight should be used as the
coefficients of significance in the integrated
criterion:

OF, =Z Z(Wd -D(i, j)+w,-T(i,j)) > min (15)

=1 j=l

with condition w, +w, =1.

It should be noted that modern
alternatives to a warehouse can be used as a
consolidation center, with a small size and
weight of packages requiring delivery (Fig. 3),
namely:

1. Unattended delivery systems at the
customer’s home include the use of:

Security cameras

Base module of 53 lockers,
extendable

Electronic system to open the
relevant locker

Option:
Banner with backlight

(1) standard locker module

{7 Media equipment

— Reception boxes;

— Delivery boxes;

— Controlled access systems.

2. Unattended delivery systems away

from the customer’s home include:

—  Pick-up points;

—  Collection points;

—  Locker banks.

Consumers choose
deliveries from selected
e-retailers, logistics
companies and postal
operators to be made to
APM

Text message and
email notification
including a delivery
code and location

Parcel is collected by
consumer at the
selected APM

Small boxes: 20 x 320 x 540 mm
Medium boxes: 190 x 380 x 620 mm
Large boxes: 410 x 380 x 640 mm

Comfortable durable LCD =creen and keypad
Duzl Languzge
Stereo speakers

= Energy efficient
Saurce: InPost il

Figure 3 - Principle of working of Automated parcel machine [13]

Conclusions. Assessing the current state
of scientific and practical developments in the
field of urban zoning to build an effective
system of goods delivery to residents,
construction sites, business environment,
food facilities, etc. it is necessary to state some
detachment of theoretical materials from

practice. It is obvious that the need of
business for  high-quality, fast and
inexpensive software solutions for planning a
rational city delivery is growing. This is
confirmed by a wide range of companies
offering such solutions on the market of both
Ukraine and other countries. Also noticeable
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is the dynamic development of existing
programs in parallel with the development of
cloud technologies, blockchain, and other
solutions that simplify and clarify the process
of transactions of participants in logistics
processes, transmission and analysis of
information, data processing in real time.
Thus, clustering (or zoning) of the urban
territory on a territorial basis helps in the
implementation of rational logistics solutions
in customer service of the city. Considering
the city as a set of neighborhoods with a
certain number of delivery customers in each
allows to make rational delivery routes and
provide a reliable level of logistics service by
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minimizing delays and errors in the
implementation of last-mile logistics. Such a
delivery scheme is possible in the presence of
a network of microconsolidation centers
located in each defined area of the city. The
environmental and social aspects of the
solution are reinforced by the use of
environmentally friendly vehicles or on foot
delivery within each zone. Thus, the rational
division of the city into delivery zones in
combination  with the principle of
microconsolidation will reduce 1) the load on
the city road network, 2) harmful emissions
into the city atmosphere and 3) accidents and
noise pollution in densely populated areas.

References

1. Shitikov V.K., Mastitskiy S.E. Klassifikatsiya, regressiya i drugie algoritmyi Data Mining s
ispolzovaniem R. 2017. Elektronniy resurs. Rezhim dostupu: https://github.com/ranalytics/data-

mining.

2. Ross lhaka and Robert Gentleman. R: A Language for Data Analysis and Graphics. Journal
of Computational and Graphical Statistics. Vol. 5, No. 3. 1996. pp. 299-314.

3. Spatial Clustering With Equal Sizes. November 4, 2013. By Wesley. Elektronniy resurs.
Rezhim dostupu: https://www.r-bloggers.com/spatial-clustering-with-equal-sizes/.

4. Kassambara A. Practical Guide To Cluster Analysis in R. Unsupervised Machine Learning.

2017.  Elektronniy  resurs.  Rezhim

dostupu:

https://www.datanovia.com/en/wp-

content/uploads/dn-tutorials/book-preview/clustering_en_preview.pdf.

5. Rukovodstvo po prognozirovaniyu intensivnosti dvizheniya na avtomobilnyih dorogah.
M. Ministerstvo transporta Rossiyskoy federatsii. 2003.

6. Geo-zonyi i ih primenenie v planirovanii. Elektronniy resurs. Rezhim dostupu:
https://www.youtube.com/watch?v=RFdJ5h5QNt4&feature=youtu.be.

7. Optimalnaya marshrutizatsiya - distribyutsiya. Elektronniy resurs. Rezhim dostupu:
https://blog.ant-logistics.com/2019/04/blog-post_92.html.

8. Onlayn-servis dlya upravleniya logistikoy, mobilnyim personalom i vyiezdnyimi
servisami. Elektronniy resurs. Rezhim dostupu: https://maxoptra.ru

9. Programma dlya avtomatizatsii gruzoperevozok. Elektronniy resurs. Rezhim dostupu:

https://yacurier.com/features/

10. Servis avtomatizatsii kurerskih

https://www.aurama.ru

sluzhb.

Elektronniy resurs. Rezhim dostupu:

11. Kompleksnaya avtomatizatsiya dostavki. Elektronniy resurs. Rezhim dostupu:

https://delans.ru



The electronic scientifically and practical journal 62-73
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org

12. The Geography of Transport Systems. 5th edition. Jean-Paul Rodrigue (2020), New York:
Routledge, 456 p.

13. How parcel lockers can improve the delivery efficiency and boost your online business
(2015). Elektronniy resurs. Rezhim dostupu: https://www.ecinsider.my/2015/08/how-parcel-
lockers-improve-delivery-efficiency.html

14. Jacyna M.: Modelowanie i ocena systeméw transportowych. OWPW, Warszawa 2009

15. Szczepanski E., Jacyna M., An Approach to Optimize the Cargo Distribution in Urban
Areas. Logistics and Transport, vol. 17, No. 1, pp. 53-62, 2013

16. Smerichevskyi S., Savchenko L. Clusterization of urban territory for building an effective
delivery sustem // Collective monograph under the editorship of S. Smerichevska, Cluster model
of innovative development of the national economy: infrastructure and investment aspectsp. -
Poznan: Wydawnictwo naukowe WSPIA, 2020. - 205-224p.

17. Savchenko L.V., Donets A.G. Otsinka zagalnoekonomlchnih vtrat suspllistva vid zatorlv
transportnih zasoblv u mistl KiEvl. Avtoshlyahovik UkraYini. 2020, 2, s. 8-15. DOI: 10.33868/0365-
8392-2020-2-262-8-15

18. Savchenko, L., Polishchuk, V. and Grygorak, M. (2019) “Interaction of participants of urban
freight consolidation of different levels”, Management and Entrepreneurship: Trends of
Development, 3(09), pp. 89-106. doi: https://doi.org/10.26661/2522-1566/2019-3/09-07.



The electronic scientifically and practical journal 74-82

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org
UDC 334.784 DOI: https://doi.org/10.46783/smart-scm/2020-3-7

JEL Classification: E 24; J 21; J 23.
Received: 25 October 2020

Koulik V.A. PhD (Economics), Professor, Professor of Logistics Department National Aviation
University (Ukraine), Honored Worker of National Education of Ukraine, Honorary employee of
aviation transport of Ukraine (Ukraine)

ORCID - 0000-0002-3975-9036
Researcher ID - S-7356-2018
Scopus author id: -

Zaharchuk A.P., Assistant of the Logistics Department of National Aviation University
(Ukraine)

ORCID -
Researcher ID -
Scopus author id: -

PROBLEMS OF MANAGEMENT IN THE SYSTEM OF SPIRAL
DYNAMICS OF SUPPLY CHAINS

Volodymir Koulik, Alla Zaharchuk. “Problems of management in the system of spiral dynamics of
supply chains”. The article is devoted to the identification of logistics management problems that arise during
the implementation of the process management concept of the spiral dynamics of supply chains. SCM, as a real
system of logistics integration and coordination of business processes of the chain provides for the development
of interaction and cooperation of its economic entities in the joint use of their resources. The spiral in its
development changes the targets: increasing time intervals of forecasting and planning for the long term, the
logistical lag of the spiral of the supply chain increases due to the focus on managing global innovation changes
in society and changes in technological patterns. This requires appropriate coherence and restructuring of the
cognitive and intellectual state of the climate in all sectors of the economy and their human systems.

Analysis and generalization of modern research in the field of radical change management has allowed
to determine the priority of detection and opportunities for preventive management of worldview changes,
values and interests of individuals and their associations in human systems, organizations and society as a
whole.

The article substantiates the need and expediency of constant updating of the spiral of social thinking,
synthesis of knowledge, ideas and intuition of all participants in the supply chain as a unified socio-economic
system with a single ultimate goal - to meet the growing needs of consumers. The generalized requirements to
spiral management of supply chains are formed and its basic functions and directions of administrative activity
are defined. The specific conditions for ensuring the dynamics of the spiral worldview with the help of a set of
MEMs specifically focused on supply chain management are considered. The classification of supply chain
integration models was proposed, focused on the possibilities and the need to change its targets, forms and
methods of management, time scales of operation.

Keywords: logistic integration, socio-economic turbulence, spiral management, MEM, change
management, worldview, supply chain.
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Bonodumup Kynuk, Anna 3axapuyk. "lpo6nemu meHed>xmeHmy 8 cucmemi cnipanbHoi OUHamiku
JIaHylozie nocma4aHe". Cmamms npuceaveHa 8UsAsIeHHI0 npobieM J102iCMU4YHO20 MeHeoXMeHmy, W0
BUHUKAIOMb Nnpu 8NpoBAOXeHHI KOHUenuii ynpasniHHA npoyecamu chipasasHOi OUHAMIKU J1aHytozie
nocmayane. SCM, sk peanbHa cucmema so2icmu4Hoi iHmezpayii ma koopouHayii 6izHec-npouyecia 1aHYo2a
nepedbayae po3suMoK 83aemodil i cnispobimHuymea o020 2ocnodaprotodux cyb’ekmis npu cnineHomy
suKopucmaHi ix pecypcis. Cnipasie 8 CBOEMy po38UMKY 3MIHIOE Ui1b08i OpieHMuUpu: 36ibWyroMbCs 4acosi
iHmepeasnu NnpozHoO3ys8aHHs Md NJIAHY8AHHA HA 8i00aeHy nepcnekmusy, 3pocmae joz2icmuyHuli ae cnipani
JIGHY02a NocmayaHb 3d paxyHoK KOHUeHmMpauyii yaazu Ha ynpassiHHi 2106aasHUMU iHHOBAYiGHUMU 3MiHAMU
8 Cycninbcmsi, 3MiHamMu mexHos02i4HuUX yknaodis. Lle sumazae i 8i0nosioHoiI y3200xeHocmi i nepebydosu
KO2HIMUBHO20 i iIHMesieKmyanbHo020 CMAHy KiMamy y 8cix 2as1y3Aax eKOHOMIKU ma iX JI00CbKUX cucmemax.

AHANI3 Ma y3a2a/1bHeHHA Cy4acHUX Haykosux 00C/ioXeHb y cchepi MeHeoXMeHmMy padukanbHUX 3MiH
00380/1U8 BU3HAYUMU NEPLIOYEP208iCMb BUABIEHHA MA MOX/IUBOCMI NpeseHMUBHO020 yNpasaiHHA 3MiHaMUu
€8imoe2nAdy, yiHHocmel ma iHmepecie K oKpemux iHOUBIOyyMi8 mak i ix 06'€OHAHb 8 JIIOOCLKUX cucmemax
niopo30inie, opearizayid i cycninbcmea 8 yinomy.

B cmammi o6rpyHmosaHo HeobxiOHicme ma 0ouyinbHicme NocmiliHo20 OHOB/IEHHA HA BCiX 8iOpi3Kax
cnipani coyianbHo20 MUCTEHHA, CUHMe3y 3HAHb, idel ma iHmyiuii 8Cix y4dcHUKi8 1aHYt02a nocmadyaHe [AK
06’€0HAHOI" couianbHO-eKOHOMIYHOI cucmemu 3 €OUHOIO KiHUEBOI Yi/itlo — 3a0080JIEHHA 3pOCMAaroyux
nompe6 cnoxusayie. ChopMoBaHO y3azasibHeHi 8uMO2u 00 ChipanbHO20 MeHeOXMeHmy J1aHYlozie
nocmayaHe Ma BU3HAYEHO U020 OCHOBHI (YHKUIi i HANPAMKU ynpasesniHceKoi OifnmeHocmi. Po32naHymo
cneyucbiyHi ymosu 3abe3aneyeHHA OUHAMIKU CnipasibHO20 €8imoeniady 3a donomozoro komnsekcy MEMis,
KOHKpPEemMHO OPIiEHMOBAHUX HA yNpasiiHHA IAHY02aMU NOCMAavaHs. 3anponoHo8aHo Kadcudgikauito modesnel
iHMezpayii naHyr2a NOCMAaydHs, OPiEHMOBAHY HA MOX/UBOCMI MA HeobxiOHICMb 3MiHU (020 Uibosux
opieHmupis, hopm i Memodis ynpassiHHA, 4acosux macwmabie pyHKYiOHyB8AHHA.

Knwuoei cnoea: noricTuHa iHTerpayis, couiasbHO-€KOHOMIUHI TypOyneHuii, cnipanbHWi
MeHeKMeHT, MEM, ynpasniHHA 3MiHamK, CBITOrNAL, NaHLION MOCTayYaHb.

Bnadumup Kynuk, Anna 3axapuyk. "lpo6rnemsl meHed)XmeHMa 8 cucmeme cCnupasabHol
OuUHAMUKU Uyeno4Yek hocmaeok”". Cmamobs nNoC8AWEHa 8biA8/IeHUI0 NpobiemM J102UCmuUYecKo2o
MeHeOXMeHmMa, B03HUKAIWUM npu 8HeOpeHUU KOHUenuyuu ynpassieHus npoyeccamu cnupanasHoul
OuHamuku yeneti nocmasok. SCM, kak peasibHas cucmema so2ucmuyeckoll UHmezpayuu u KoopouHayuu
busHec-npoyeccoe uenu npedycmampusaem paszsumue 83aumolelicmeus U compyoHU4Yecmea ezo
Cyb6veKkmos npu cOBMeCMHOM UCNO0/Ib308aHUU UX pecypcos. Cnupadsib 8 CB0eM pazgumuu MeHsem yeseable
OopueHMuUpbI: y8esIu4UB8armcs 8pemMmeHHble UHMepP8asibl NPO2HO3UPOBAHUS U NJIAHUPOBAHUS HA 0MOAIeHHY0
nepcnekmusy, pacmem go2ucmudeckuli de cnupdau yenu NOCMasok 3a cHem KOHUeHmMpayuu 8HUMAHUSA HA
ynpassneHuu 21106a/1bHbIMU UHHOBAYUOHHbIMU U3MEHeHUAMU 8 0bujecmee, U3MeHeHUAMU MexHOI02UYeCKUX
yknados. 3mo mpebyem coomsemcmayouwieli C021ac08aAHHOCMU U nepecmpolKu KO2HUMUBHO20 U
UHMesI/1IeKMyasibHO20 COCMOAHUSA KIUMAma 80 8Ccex 0mpdac/ax SKOHOMUKU U UX Yes108e4ecKUX CUCmeMax.

AHanu3 u 0606uweHuUe cospeMeHHbIX Hay4YHbIX UCCIe008dHUL 8 06/1CMU MeHeOXMeHMa paduKanbHbIX
usMeHeHUU nO0380/1UMT onpedelumb NepeooYepedHOCMb B8bi8/IeHUS U 803MOXHOCMU NpeseHMUBHO020
ynpassieHUs UsMeHeHUsMU MUPOB033peHUS, UeHHOCMel U UHMepecos KaK 0moesibHbiX UHOUBUOYYMO8 MaK
U ux obveduHeHul 8 YesiogeqecKux cucmemax nodpaszoesieHul, opeaHu3ayuli u obwecmaa e Yesiom.

B cmameoe 060cHO8AaHA He06Xx00UMOCMb U Yes1ecoobpazHOCMb NOCMOAHHO20 06HOB/IeHUsA HA 8CeX
ompe3Kax cnupasau cCoyuaIbHO20 MbllleHUs, CUHME3d 3HAHUU, udell U UHMYULUU 8CeX Y4AaCMHUKO8 yenu
nocmasok Kak 06Be0UHeHHOU CouudIbHO-3KOHOMUYECKOU cucmembl ¢ eOUHOU KOHe4yHoU uyesblo -
yodossiemgopeHue pacmyujux nompebHocmeti nompebumernet. ChopmuposaHo 0606uweHHble mpebosaHus
K CnupanbHOMy MeHeOXMeHmy yenel noCcmagok u onpedesieHbl €20 OCHOB8Hble (hYHKUUU U HANPAB/IeHUs
ynpasneHuyeckoli OesmesibHoCMu. PaccmompeHsi cneyuguydeckue yciosus obecneyeHus OUHAMUKU
CNUPAIbHO20 MUPOBO33PeHUA C NOMOW b0 Komnsiekca MOMos, umeHHO opueHMUPOBAHHbLIX HA ynpassieHue
yenamu nocmagok. [lpednoxeHa knaccugukauyus modesell uUHMezpayuu  uyenu  NOCMABOK,
OPUEHMUPOBAHHYIO HA BO3MOXHOCMU U HEOOX00UMOCMU U3MEHeHUs e20 Uesiesbix opueHmupos, popm u
Memo008 ynpassieHus, 8pemMeHHbIX Macuumabos ¢yHKUUOHUPOBAHUS.
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Kniouyeeble cnoea: noructuyeckaa WHTerpaumsa, coumanbHO-3KOHOMUYECKUe TypOyneHTHOCTH,
CrnvpanbHbl MeHegXmeHT, MOM, ynpasneHne nsmeHeHnAMMU, MMPOBO33peHME, LieNb NOCTaBOK.

The spiral dynamics of supply chains, as a
complex and global phenomenon, is
characterized not only by constant changesin
the technical, technological, organizational
and economic state of the logistics business,
but also, most difficult - worldview changes in
the views of individuals and society as a
whole. At the forefront are the need to
change the stereotypes of social psychology
regarding human values, the dynamic forces
of interaction of human systems, strategies
and tactics of management and self-
management of human relations at each time
spiral.

The current and future paradigm of the
evolution of the worldview systems of the
spiral mind of mankind is based on awareness
of the illusory nature of constant stability and
recognition of the reality and inevitability of
change - predictable and unpredictable (such
as the pandemic COVID-19 and Chernobyl),
local and global large-scale turbulences
caused by the accelerated pace of
development of scientific and technological
progress and fundamental innovations in the
activities of economically, cognitively and
psychologically unprepared enterprises,
organizations and public associations. New
times give rise to new socially oriented
thinking of individuals and their associations
as a result of the synthesis and change of
ideas, new knowledge, principles and human
intuition. Issues of social psychology in
business organizations and integrated supply
chains at the present level are quite
thoroughly covered in the works of Arie
Gotsdanker, A. Martynov [3; 7] and the
collective work “Business Psychology. Theory
and practice” [8].

The current state of spiral supply chain
management is characterized by specific
factors and conditions of logistics as a
business concept of the world economy. The
basis of profound changes in the logistics
spiral is, first of all, the evolution of value
systems, which depends not on people's

behavior but on their systemic thinking,
which shapes the change of personal and
social values and creates tools for managing
relationships in human systems on each
branch of the spiral. Given the need to
manage deep differences in people to
combine their efforts to achieve a single
ultimate systemic goal of any activity, spiral
management should be:

- organizationally flexible;

- knowledge-based;

- sensitive to situational changes;

- integral and consolidated in the
composition of subjects and objects of
management;

- global and multidimensional in
performance.

In such a changing system of spiral
management in the course of the spiral
necessarily changes the content of
management functions, the complexity of
management processes, forms and methods
of monitoring and regulation, the level and
types of integration, leadership and
partnership of interacting entities.

Therefore, in the system of spiral supply
chain management must be carried out:

- constant deep and systematic
examination of the chain as a whole to
identify changes in the needs, requirements,
expectations and capabilities of consumers,
manufacturers and suppliers;

- sensitive monitoring of weak signals
about the possibility and probability of future
innovative changes and large-scale social
turbulence in society and their impact on
logistics activities;

- modern development and
experimental verification of
recommendations for preventive changes
and adjustment of production relations of the
supply chain entities as a single socio-
economic association;

- formation of the basis for the creation
of a new value system of human and inter-
organizational relations in the next round of
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the spiral, taking into account ethnic,
religious, transnational, demographic and
cognitive features of interacting supply chain
actors and its cross-border and later
geoeconomic nature.

Well-known researcher of management
and marketing of services Christopher
Lovelock argued that management systems
must constantly take into account the pace
and nature of changes in the service sector,
which are aimed at deepening the
integration, globalization and
internationalization of logistics services [6].

Many modern scientists, developing the
scientific ideas of Gilbrets, Mayo, Kondratiev,
Leontiev, Juran, Tagucci, Covan and others
came to the conclusion about the primacy of
the human factor in ensuring the effective
development of mankind through the
constant improvement of its worldview.

Well-known social psychology expert
Daniel Goleman focused the attention of
managers on the importance of forming the
social sensitivity of human systems to the
vision of the future, using the effect of
resonant leadership [4]. Such a scheme may
be inherent in the socio-economic strategy of
the supply chain focus company.

Thus, research conducted in recent years
in the fields of innovation, business
administration, marketing, management and
social psychology, showed that from the
standpoint of spiral dynamics, the primary
factor in building a management system in
any industry and the world economy as a
whole is the formation of such worldview and
values of human systems and their
individuals, corresponding to the level of
intellectual development of mankind, the
phase and basic characteristics of the
technological structures of society, the scale
and level of globalization of a particular
business. This makes the spiral management
system flexible and specific to each segment
of the spiral.

But there are general principles of
formation of spiral management, focused,
among other things, on the management of
supply chains, the limits and capabilities of
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which are rapidly expanding. In his work
"Logistics Management" Van Hawk Remko,
commenting on the features of the SCOR
supply chain model emphasizes the impact of
global consolidation in the system of
formation of logistics values and partnership
principles of logistics management [9]. The
potential for the formation of new values of
worldview consists of those psychological
properties and needs that are inherentin each
person such as survival, leadership, cognition,
purposefulness, communication, kinship,
compassion, self-centeredness and a huge list
of other qualities. Their set and proportions
form the worldview of man, and all together -
the worldview of the human system and its
values, adjusted at each turn of the spiral,
from individual selfish interests of the
individual to understanding and upholding
the values of all mankind and later, perhaps,
space. At the same time, of course,
maintaining the consensus of the adjusted
interests of all levels of management.

The most radical scientists and specialists
in social psychology have compared the
process of forming a person's worldview with
the process of forming its physiological form
on the genetic basis of DNA. Thus was born
the idea of developing, researching and using
a set of MEMs (gene analogs) both to prepare
each person and the entire organization
(human system) to function in separate
segments of the spiral. The end result is
achieved by “implementation-interaction-
regression-exit” from the worldview system of
a specifically oriented MEM (power,
cooperation, mutual assistance, sacrifice,
aggression, competitiveness, etc.).

Principles, the concept of specific value
(properties), and also value symbols, social
artifacts, behavioral instructions and etc. can
be considered as MEMs.

In their works, D. Beck and Covan
identified the following basic principles of the
formation of the spiral mind, which to some
extent can be adapted to the problems of
organization of the spiral management of
supply chains [2]:
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1. Creating the basic potential of ideas,
methods and tools for the formation of new
values in local human systems and the chain
as a whole for the future demands of possible
radical changes in society, economy, ecology,
worldview (without complete abandonment
of existing ones).

2. Monitoring, scanning and diagnostic
analysis of geoeconomic changes, conflicts
and collisions, threats to sustainable,
balanced development of all regions of the
world and ensuring the security of global
supply chains.

3. Definition of a set of MEMs for
elimination of the revealed turbulences and
reconstruction of system of logistic
management which will provide functioning
of a chain in new conditions of the operating
segment of a spiral.

4. Development of strategy and tactics of
the life cycle of the new MEM - its
introduction,  development, regression,
disappearance, providing flexible adaptation
and the required level of use at different
stages of changing technological systems in
accordance with the Kondratiev-Schumpeter
wave theory.

5. Anticipation and organization of
pendulum alternation of MEMs along the
spiral with their corresponding adjustment in
the new conditions of supply chain operation
and the need to change stable agreed
management decisions to situational
scenarios of logistical support  of
geoeconomic processes.

6. Ensuring targeted management and
mutual acceptance of industry MEMs of
suppliers, manufacturers, customers, research
and marketing organizations as subjects of
the supply chain at all stages of the spiral.

7. Taking into account the level of
aggressiveness of social cataclysms in the
development of programs for the
introduction of new and change of existing
worldview MEMs and value systems without
harming the individual.

In the application plan for supply chain
management it is a question of formation of
uniform worldview principles and working off
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of identical values for subjects of a chain as
uniform social system focused on final result
of each segment of a development spiral -
satisfaction of constantly growing interests of
own human system of a chain on condition of
maintenance of growing needs and
expectations of all society.

This is a very difficult task for logistics and
for any management, the solution of which
depends on the focus of employees on
integration, interaction, mutual support and
common interests and values of worldview.

The formation of such a direction of
management Michael Armstrong
recommends to start with the development
of a system of collective information and the
development of modern communication
processes, which is especially important for
supply chains [1].

Despite the variety of forms and methods
of integration processes, there are several
basic models of integration. Their following
classification is offered:

A. The model of integration of a stream of
consecutive works and operations in a supply
chain which defines:

- expediency and system efficiency of
separate technological operations and final
efficiency of integrated efforts of their flow;

- optimization of cyclograms of
performed works and their constant
coordination;

- development of the chain of target
expenses, costs and values of the final
product with their subsequent differentiation
by integrated business processes, agreed with
the cooperating actors of the chain;

- use of horizontal management of
interaction of subjects of a chain on the
coordinated and mutually  controlled
programs in combination with standard
internal self-management of each enterprise.

B. Integration model of incorporation,
the main features of which are:

- a single system of participation of all
actors in the chain to improve, maintain,
strengthen operations and transitions of
technological processes in the supply chain;
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- corporate management of the
functions of strategic planning, controlling,
technical and economic analysis and
innovation;

- centralized management of
organizational restructuring of the chain as
external and internal changes, deviations and
imbalances;

— use of flexible vertical control of supply
chain operation.

C. Integration model of team intelligence,
the main features of which are:

- combines the features of the first two
models by creating variable flexible control
systems according to real or predicted events
and situations;

- is based on the capabilities and
principles of the digital economy,
computerization and informatization of
management operations, the use of modern
databases of IT, cloud technologies,
roadmaps, network management and etc,;

- concentrates in the processor control
center competencies, experience, consulting
design solutions to coordinate joint actions of
supply chain actors;

- creates an analytical and management
center in combination with groups (centers)
of focused intelligence.

D. Spiral management model, designed
for long-term control of the supply chain,
which is constantly changing - evolving or
degrading (the so-called spiral funnel).

The purposes of this integration model
are following:

- formation of long-term forecasts of the
future state of society, its needs and
opportunities, directions of development of
intellectual, industrial, social and other
spheres of activity;

- expanding the scope and scale of
integration processes, as the subjects of the
global and dynamically changing supply
chain  must be added and social
organizations, the product of which will be
new needs, research institutions that will
develop products to meet these needs; a
network of supply and service supply chains
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of enterprises, the composition and structure
of which changes along the spiral;

- development of a program of the
necessary next change of worldview, which
would minimize the loss of individuality,
create new forms of communication, mutual
understanding and interaction on the basis of
common basic values, among which the
priority would be system-wide interests;

- socio-psychological support of a unified
policy and strategy of mandatory changes in
the supply chain at different stages of its spiral

dynamics by creating an appropriate
innovation climate, accumulation of
intellectual  capital, management  of

resistance to change and as a result - the
creation of new thinking.

As we can see, the problem of changing
the worldview of people, organizations and
society as a whole is the most important for
spiral management. This is especially familiar
to our society, which is experiencing a
stressful transition from a socialist to a market
economy, from the right to work to its search
and struggle for a job, from collective
communication to freelance, etc. Such
inevitable changes require on the one hand a
concentration on the development and
interests of the individual and at the same
time an understanding of each person's
dependence on the values and interests of
the entire human system. This situation
completely coincides with the socio-
psychological problems of integration and
interaction of supply chain actors.

In spiral management, the object of
management - the supply chain - is seen as a
spiral of business processes:

a) from the primary source - customers of
the required product to meet their specific
needs and to the end point - consumers of this
product;

6) from the primary process of formation
of technical requirements to the future
product of satisfaction of need and to the final
process of utilization (liquidation) of the used
product.

The realization of the essence of spiral
management is associated primarily with
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changes, the scale of which is growing at an
accelerated pace. The need for business
response in such volatile changing conditions
has led to the emergence of various forms and

Vertical
management
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methods of management that can be used to
manage the spiral dynamics of supply chains
(Fig. 1).

Horizontal
management

Change
management

Spiral change
management

Change-based
management

Celsin
management

Network
management

Figure 1 - Components of spiral management

The very idea of spiral management in
logistics is a continuation of scientific research
and proposals of Harrison, Mason-Jones,
Remco van Hawke and others. on the
transition from the concept of rational
logistics to the model of "dynamic logistics
chain", focused primarily on sensitivity to the

end user - the customer and virtual needs
assessment and real demand, as well as the
integration of business processes and
network structure of chain partners with
cross-links and a single information platform
(Fig. 2).

. Virtual Integration of Network of
Flexible response The only . .
o : .| assessment of interacting partners of the
to customer information . X
needs and business subjects of the
requests platform .
demand processes chain

Figure 2 — Integrated dynamic logistics chain

These scientists consider that a special
condition for ensuring the dynamism of the

chain, the strength and stability of
partnerships based on the following
principles:

- common moral and ethical values and
corporate principles;

- unity and priority of system-wide chain
goals;

- recognition of the interdependence of
actors and the need for their integration and
contacts at all levels;

- mandatory use of a single common and
open to partners information system;

- trust and mutual cross-checking;

- joint strategic planning;

- coordination of the subjects activities of
the chain by the focus company;
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- interaction and exchange of share
capital between the subjects of the chain;

- mutual benefit and shared risks.

These factors remain relevant for spiral
management, only increasing the horizon for
predicting changes and their scale along the
spiral, as well as increasing the importance of
ideological socio-psychological
transformations in  human supply chain
systems. Spiral management is actually the
management of progressive changes -
extinction of obsolete products, technologies,
ideas, relationships and stimulating the
components of a new technological structure
and the corresponding change in the value
system. The direction of change, as a rule, is
towards strengthening the tendencies of
integration, globalization and changing the
priority of public interests from local, regional,
national to the global level of sustainable and
secure development of society.

Management of changes (Fig. 1) of the
spiral turns, as well as internal changes in the
supply chain requires the use of a full range of
types, forms and methods of management.
First of all - flexible use of both vertical and
horizontal control. The vertical of successive
technological business processes in supply
chains has its own feature: it is directed in the
reverse order - from the customer to the initial
state - the emergence of a need for a product
or service. The vertical of organizational and
economic management of the chain is not
authoritative in nature, but recommendatory
and  coordinating in  nature.  Such
management decisions, in our opinion,
should have the tools of mandatory
implementation provided by the relevant
corporate agreements for the actors in the
supply chain. At the same time, there are
situations that threaten the security of the
world, such as pandemics, natural disasters
and etc, when competent decisions of
government are needed. Therefore, in the
future, the human community will need to
have control centers for vertical control of the
chains necessary to ensure security of supply
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on sections of the spiral that threaten
humanity.

Horizontal management in the system of
spiral management is based on the
relationships and partnerships of the chain as
a collective like-minded person with a broad
outlook and systemic focus, which goes
beyond the interests of their own unit and
even the company. After all, the
understanding of spiral changes as global
transformations includes all aspects of activity
- scientific, economic, industrial, social and
undoubtedly leads to a change in people's
worldview on a more complex cognitive,
intellectual and spiritual levels. This trend is
very instructive in the search for Japanese
management, which results in systems of
quality control circles, logistics scheme "just in
time", production associations such as
"keiretsu", and others.

As for the direct management of changes
in the supply chain spiral, in addition to the
passive adaptive strategy of change
management in the external environment of
the chain, it is mandatory to manage radical
changes in the internal structure, methods
and technologies of logistics operations and
business processes.

As any processes of production,
transportation, use and utilization of products
of deliveries are connected with a network of
accompanying providing, servicing and
service enterprises of various branches of
economy, the supply chain in itself represents
an extensive network of the integrated
system of interacting business entities which
is determined by network management
methods. Finally, the spiral dynamics of the
supply chain is constantly affected by indirect
influence of external factors, changes in
which, according to the essence of Celsin
management, can significantly affect the
formation and operation of the spiral of the
supply chain.
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DIGITAL PLATFORMS AND THEIR APPLICATION IN THE
AVIATION INDUSTRY

Kateryna Molchanova, Natalia Trushkina, Olga Katerna. “Digital platforms and their application
in the aviation industry”. The article considers one of the directions of digital transformation, namely digital
platforms. United Nations Conference on Trade and Development says that digital platforms create new
opportunities for companies of all sizes to engage in trade. They can lead to efficiency gains through lower
transaction costs and reduced information asymmetries supported by rating systems. Other benefits include
lower consumer prices, increased market access, more competition, better use of underutilized resources and
increased flexibility for the providers of services. However, gains are not automatic, and there are growing
concerns over the rising market power of certain platforms and the related implications for competition, data
protection and ownership, consumer protection and taxation and employment policies. Economic policies and
regulations will need to maximize the benefits while at the same time minimizing the costs of digital platforms.

Accordingly to Digital Economy Report 2019 by UNCTAD digital platforms provide the mechanisms for
bringing together a set of parties to interact online. A distinction can be made between transaction platforms
and innovation platforms. Transaction platforms are two/multi-sided markets with an online infrastructure that
supports exchanges between a number of different parties. They have become a core business model for major
digital corporations (such as Amazon, Alibaba, Facebook and eBay), as well as for those that are supporting
digitally enabled sectors (such as Uber, Didi Chuxing or Airbnb). Innovation platforms create environments for
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code and content producers to develop applications and software in the form of, for example, operating systems
(e.g. Android or Linux) or technology standards (e.g. MPEG video).

Several factors help explain the rapid rise to dominance of these digital giants. The first is related to
network effects (i.e. the more users on a platform, the more valuable it becomes for everyone). The second is the
platforms’ ability to extract, control and analyses data. As with network effects, more users mean more data,
and more data mean a stronger ability to outcompete potential rivals and capitalize on first-mover advantages.
Thirdly, once a platform begins to gain traction and starts offering different integrated services, the costs to users
of switching to an alternative service provider start to increase.

The transformative power of data in the sphere of economic and social interactions means that
governments, businesses, and people must adapt to use emerging opportunities and avoid traps and risks. The
ability of countries and various stakeholders to master digital transformation varies greatly and depends on
their level of development and digital readiness. Developed countries are in many ways better equipped to deal
with the growing role of digital platforms than countries with limited resources and capabilities.

The aviation, travel and tourism industry has been at the forefront of digital innovation, but industry and
technology trends suggest that further change lies ahead. The sector has been an early adopter of digital
technologies and platforms, but steep demand for travel, driven by a growing middle class in emerging markets
and the increasing importance of digital experiences, implies that further digitalization will be vital if the
expectations of tomorrow’s consumers are to be met.

Keywords: digital transformation, digital platform, digitalization, platformization, digital economy,
digital readiness.

Kamepuna Monuyanoea, Hamania Tpywkina, Onvea Kamepha. "Lugposi nnam¢opmu ma ix
3dcmocyeaHHA 6 asiayitHiu 2anysi". B cmammi po3enadaemeca OOUH 3 HANPAMKI8 UYugposoi
mpaxcpopmauii, a came yugposi nnamegpopmu. bazamo komepuiliHux nionpueMcmas Ha Cb0200HIWHIl OeHb
obuparome naameopmeHHi 6izHec-moodesni i 00CNIOXeHHA Camo20 NOHAMMA yugposoi niamgopmu
00380/15€ 3p0O3yMimu NPUHUHU iX BUHUKHEHHA Ma Yini icHy8aHHA. BUKOHAHO aHasniz Memo0os02ii, Wo oyiHIoe
pigeHb 20mosHOCMI KpaiH 00 Yugpposoi mpaHcpopmauii' i ye 00380/19€ 8UABUMU CUSIbHI Ma c/1abKi C(MopoHU
Ha wisxy yugposizauil. Takox 0ocnioxeHi munu ma suodu yugpposux naamgopm 8 3anaexHocmi 8io ix
yHKyioHaneHux ocobusocmed. Po3znaHymi cpepu 3acmocysaHHA yugposux naameopm 8 asiayitiHil
eanysi ma icHyto4i nnamgopmu 014 Npocy8aHHA Nocly2 AsiakomnaHiti 00 KiieHmie ma nnamgopmu
NPU3HAYEHHAM AKUX € O06'€OHAaHHA YYAacHUKie asiayitiHoi eanysi 0na oNnMUMAnabHO20 MexHIYHO20
06ci1y208y8aHHA Ma peMoHmy siimakia ma obmiHy iHgpopmayiero.

Knrouoei cnoea: undpposa tpaHcdopmauia, unpposa nnatpopma, umdposizauia, nnatdopmizadia,
undpoBa eKoHOMIKa, LdPOBaA rOTOBHICTb.

ExamepuHa MonyaHoea, Hamanusa TpywkuHa, Onvea Kamepuas. "LJu¢pposeie nnamgopmeor u
Ux npumeHeHue 8 asudyuoHHoli ompacnau”. B cmamee paccmampugaemcs OOHO U3 HanpassaeHul
yughposol mpaHcgopmayuu, a uMmeHHo yugpossie niamgopmel. MHO2ue KoMmepydecKux npednpuamud Ha
Ce200HAWHUU OeHb 8blbuparom naamgopmeHHole 6u3sHec-Mooesnu U UCC1e008aHUe Camo20 NOHAMUA
yugposol nnameopmsl No380/9em NOHAMb NPUYUHbLI UX BO03HUKHOBEHUA U Ueslu Cyuwecmeo8aHus.
BbinonHeH aHanu3 memo0dosio2ulU, Komopds ouyeHusdem yposeHb 20MO8BHOCMU CMpAH K yugposol
MmpaHcgopmayuu u 3mo no3eosigem 8biA8UMb CUJIbHbIE U C/1abble CMOPOHbI Ha nNymu yugposusayuu. Takxe
uccs1e008aHbl Munel U 8UObI YUGPOBLIX NIIAMEMOpPM 8 3a8UCUMOCMU OM UX (hYHKUUOHAIbHbIX 0CObeHHoCcmed.
Paccmompetel cihepol npumeHeHus yugposbix naamgopm 8 asudyuoHHOU ompaciu u cyuecmsyouwjue
naamegopmel 0718 NPOOBUXKEHUS YCly2 ABUAKOMNAHUU K KTUeHMAam U naamgopmsl Ha3Ha4eHuem Komopbix
Ae1gemcs 00veOUHeHUe YyYydCMHUKO8 asUdUUOHHOU ompaciu 079 ONMuUMaabHO20 MeXHUYeCcKoz20
06C/yXUBAHUA U peMOHMA camosiemos u obmera uHgopmayued.

Knioueevle cnoesa: undposaa TpaHchopmaums, undppoBasa nnatpopma, uudbposBmsaumsa,
nnatpopmmsaums, LmdpoBas SIKOHOMMKA, LUPPOBaAs rOTOBHOCTD.
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Introduction. Recently, many aspects of
our life have become associated with
numbers. Digital data, digital technologies,
digital transformation, digitalization, digital
economy - these concepts are firmly
entrenched in daily routine. Many studies
describe the essence of these concepts and
provide definitions. To put it simply, the
digital world is a world encoded with the
numbers 0 and 1.In order to gain access to the
digital world, we need certain devices,
programs and energy. Now it is difficult to find
such a sphere of human activity in which
digital technologies are not used. Of course,
the level of digitalization is not uniform.
Therefore, primitive tribes in the Amazon,
Africa and Oceania do not use such
technologies at all. However, these are
exceptions to the rule, and the Earth is
increasingly becoming a digital planet.

United Nations Conference on Trade and
Development says that digital platforms
create new opportunities for companies of all
sizes to engage in trade. They can lead to
efficiency gains through lower transaction
costs and reduced information asymmetries
supported by rating systems. Other benefits
include lower consumer prices, increased
market access, more competition, better use
of underutilized resources and increased
flexibility for the providers of services.
However, gains are not automatic, and there
are growing concerns over the rising market
power of certain platforms and the related
implications for competition, data protection
and ownership, consumer protection and
taxation and employment policies. Economic
policies and regulations will need to maximize
the benefits while at the same time
minimizing the costs of digital platforms. [1]

Literature and researches review.
Accordingly, to Thomas R. Eisenmann the
platform encompasses the set of components
and rules employed in common in most user
transactions. Components include hardware,
software, and service modules, along with an
architecture that specifies how they fit
together. Rules are used to coordinate
network participants’ activities. They include
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standards that ensure compatibility among
different components, protocols that govern
information exchange, policies that constrain
user behavior, and contracts that specify
terms of trade and the rights and
responsibilities of network participants. [2]

Idris Mootee notes that most industries
today operate on certain platforms and
platform owners means market power and
usually benefit from economic gain. Many are
quick to call their products platforms in a
casual manner, but here are some of the key
characteristics:

- It must perform one or more critical
function in a superior fashion within an
industry;

- It must define certain “standards” and
has influence over the overall architecture;

- It must be open or semi-open for others
to build upon;

-The economics must allow the
compliments in the ecosystem to see some
upside in order to attract them to participate;

- Early momentum is key for any platform
strategy so a lot of negotiation needs to take
place to make business trade offs. [3]

European Commission defines that
digital platforms provide the technological
basis for delivering or aggregating
services/content and mediate between
service/content providers and end-users.
They integrate the components of industrial
value chains in a seamless communication
between interoperable business processes
(e.g. design, production, sales, logistics, and
maintenance). [4]

In the literature on digital platforms, the
term platform economy is also often found.
The platform economy poses significant
questions, challenges and opportunities for
society, the labour market and organizations.
An increasing number of businesses are
starting to adopt the platform business model
and its digital strategies in order to remain
competitive. The Deloitte Company states the
platform economy is a complex phenomenon
that is significantly disrupting the general
concept of ‘normal jobs'. It is any type of
digital platform that uses the internet to



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

connect dispersed networks of individuals to
facilitate digital interactions between people.
Within the platform economy there is a
triangular relationship between three parties
(1) the platform (2) the worker and (3) the
customer. It is the job of the platform to
connect people with demand (the customer)
to people that provide supply (the worker). [5]

Aim and objectives. The purpose of the
article is to study the concept of digital
platforms, their place in the modern digital
world, their types and the reasons why
commercial enterprises are striving to switch
to platform business models. Study of the
methodology for assessing the readiness of
countries for digital transformation allows
you to see the strengths and weaknesses of
the country and determine the vector of
movement. Since the aviation industry is
inherent in the use of the latest technologies,
digital platforms find their application in this
area too.

Results, analysis and discussion. The
basic of digital world is digital data. Digital
data is machine-readable information. In the
Digital Economy Report 2019 of United

Nations Conference on Trade and
2002 2007
100 GB 2 000 GB
per second per second
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Development (UNCTAD) digital data and
digital platform are considered as major
drivers of digital economy’s expansion. [6].
The digital economy continues to evolve at
breakneck speed, driven by the ability to
collect, use and analyse massive amounts of
machine-readable information (digital data)
about practically everything. These digital
data arise from the digital footprints of
personal, social and business activities taking
place on various digital platforms. Global
Internet Protocol (IP) traffic, a proxy for data
flows, grew from about 100 gigabytes (GB)
per day in 1992 to more than 45,000 GB per
second in 2017 (Fig. 1). And yet the world is
only in the early days of the data-driven
economy; by 2022 global IP traffic is projected
to reach 150,700 GB per second, fuelled by
more and more people coming online for the
first time and by the expansion of the Internet
of Things (loT).

The CISCO Annual Internet Report 2018-
2023 announced 5.3 billion total Internet
users (66 percent of global population) by
2023, up from 3.9 billion (51 percent of global
population) in 2018. [7]

2022

150 700 GB
per second

Figure 1 - Evolution of Global Internet traffic, selected years

Source: [6].
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Globally, devices and connections are
growing faster (10 percent CAGR) than both
the population (1.0 percent CAGR) and the
Internet users (6 percent CAGR). This trend is
accelerating the increase in the average
number of devices and connections per
household and per capita. Each year, various
new devices in different form factors with
increased capabilities and intelligence are
introduced and adopted in the market. A
growing number of M2M (Machine-to-
Machine) applications, such as smart meters,
video surveillance, healthcare monitoring,
transportation, and package or asset tracking,
are contributing in a major way to the growth
of devices and connections. By 2023, M2M
connections will be half or 50 percent of the
total devices and connections.

By 2023, the consumer share of the total
devices, including both fixed and mobile
devices, will be 74 percent, with business
claiming the remaining 26 percent. Consumer
share will grow at a slightly slower rate, at a
9.1 percent CAGR relative to the business
segment, which will grow at a 12.0 percent
CAGR (see Fig. 2).

The development and policy implications
of data collection and use depend greatly on
the type of data involved: personal or non-
personal; private or public; for commercial or

Billions of
Devices

2018 2019 2020

2021
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government purposes; volunteered,
observed or inferred; sensitive or non-
sensitive. An entirely new “data value chain”
has evolved, comprising firms that support
data collection, the production of insights
from data, data storage, analysis and
modelling. Value creation arises once the data
are transformed into digital intelligence and
monetized through commercial use.

Accordingly to Digital Economy Report
2019 by UNCTAD digital platforms provide
the mechanisms for bringing together a set of
parties to interact online. A distinction can be
made between transaction platforms and
innovation platforms. Transaction platforms
are two/multi-sided markets with an online
infrastructure that supports exchanges
between a number of different parties. They
have become a core business model for major
digital corporations (such as Amazon,
Alibaba, Facebook and eBay), as well as for
those that are supporting digitally enabled
sectors (such as Uber, Didi Chuxing or Airbnb).
Innovation platforms create environments for
code and content producers to develop
applications and software in the form of, for
example, operating systems (e.g. Android or
Linux) or technology standards (e.g. MPEG
video).

Other (2.1%.3.9%)

B Tablets (4%,3%)
—
— - PCs (7%.4%)
IIII mTVs (13%.,11%)
! BNon-Smartphones (13%.5%)
B Smartphones (27%.23%)
= M2M (33%, 50%)

2022 2023

* Figures (n) refer to 2018, 2023 device share

Figure 2 - Global device and connection growth

Source: [7]
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Platform-centred businesses have a
major advantage in the data-driven economy.
As both intermediaries and infrastructures,
they are positioned to record and extract all
data related to online actions and interactions
among users of the platform. The growth of
digital platforms is directly linked to their
capacity to collect and analyse digital data,
but their interests and behavior depend
greatly on how they monetize those data to
generate revenue.

Digital platforms are increasingly
important in the world economy. The
combined value of the platform companies
with a market capitalization of more than
$100 million was estimated at more than $7
trillion in 2017 - 67 per cent higher than in
2015. Some global digital platforms have
achieved very strong market positions in
certain areas. For example, Google has some
90 per cent of the market for Internet
searches. Facebook accounts for two thirds of
the global social media market, and is the top
social media platform in more than 90 per
cent of the world’s economies. Amazon
boasts an almost 40 per cent share of the
world’s online retail activity, and its Amazon
Web Services accounts for a similar share of
the global cloud infrastructure services
market. In China, WeChat (owned by Tencent)
has more than one billion active users and,
together with Alipay (Alibaba), its payment
solution has captured virtually the entire
Chinese market for mobile payments.
Meanwhile, Alibaba has been estimated to
have close to 60 per cent of the Chinese e-
commerce market.

Several factors help explain the rapid rise
to dominance of these digital giants. The first
is related to network effects (i.e. the more
users on a platform, the more valuable it
becomes for everyone). The second is the
platforms’ ability to extract, control and
analyse data. As with network effects, more
users mean more data, and more data mean a
stronger ability to outcompete potential rivals
and capitalize on first-mover advantages.
Thirdly, once a platform begins to gain
traction and starts offering different
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integrated services, the costs to users of
switching to an alternative service provider
start to increase.

Global digital platforms have taken steps
to consolidate their competitive positions,
including by acquiring potential competitors
and expanding into complementary products
or services. Major acquisitions by digital
platform companies include Microsoft's
takeover of Linkedin and Facebook’s
acquisition of WhatsApp. Alphabet (Google)
and Microsoft have invested in
telecommunications equipment by acquiring
Motorola and Nokia, respectively. Major
platforms have also made other large
acquisitions in the retail industry, advertising
and marketing industry, and in non-
residential real estate.

Other steps include investing
strategically in research and development
(R&D) and lobbying in domestic and
international policy-making circles. At the
same time, strategic partnering between
multinational enterprises (MNEs) in
traditional sectors and global digital platform
corporations is also being explored. For
example, Walmart has partnered with Google
to use Google Assistant; Ford and Daimler
have joined Baidu in its Apollo platform;
Google has built the Android Automotive
platform with Volvo and Audi; GE has
partnered with Microsoft to use its Azure
cloud services; and Intel and Facebook are
collaborating on the development of a new
artificial intelligence (Al) chip. [6].

For understanding why digital platforms
are co important in modern life we must
correctly define the term itself. In business
literature the term “multi-sided platform” is
used as well as platform and platform
business model. One of the definitions comes
from Professor Andrei Hagiu who defines
Multi-sided  platforms as:  “Multi-sided
platforms (MSPs) are technologies, products
or services that create value primarily by
enabling direct interactions between two or
more customer or participant groups.” [8]
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There are a lot of different types of multi-
sided platforms. On the Fig. 3 are presented
some common categories and examples.

WeChat
WhatsApp

Skype Communication platform

Linkedin

Facebook Social platforms

Twitter
Media & content
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Freelancer.com
Taskrabbit
Service platforms Airbnb (event hosting)
UberEats
Hipages

Asset sharing
platform Asset + service Uber

Amazon Kindle platforms Asset (only) Airbnb (rental)
YouTube
Multi-sided Ebay
latforms -
Google Search platforms ?y es & examples Product
P P platforms Amazon marketplace
Operating systems Development Visa

Android (AOSP) (open source) platforms

Linux

Windows

Controlled platforms

Apple Appstore & App stores

Gaming consoles
WeChat (apps)

Google Play

PayPal

) American Express
Transaction
latforms

Payment WeChat (payments)

Sharing economy platofrms

Niche platforms

Figure 3 — Types of multi-sided platforms
Source: [9]

It's important to remember that a
platform is a business model, not just a piece
of technology. A lot of people make the
mistake of conflating a platform with a mobile
app or a website, but a platform isn’t just a
piece of software. It's a holistic business
model that creates value by bringing together
consumers and producers. [10]

Traditional, non-platform companies are
common called linear businesses, because
their operations are well-described by the
typical linear supply chain. Linear companies

create value in the form of goods or services
and then sell them to someone downstream
in their supply chain. [11] Linear Business: a
business that takes in components, creates
finished products/services and sells that
good/service to consumers. The platform is
solely focused on building and facilitating a
network. Platforms don’t own the means of
production - instead, they create the means
of connection.
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Entertainment
iTunes, iROKO, Netflix,
Spotify

e Advertising enderiemar com.
TradeKey.com, iCow, Yelp,

Bloomberg, Devex, Facebook, Google,
Google News, Reuters Gumtree, OLX TripAdvisor, Kudobuzz
\ \ \

Learning platforms Heals platforms Cloud services
Coursera, edX, Udacity, Doctor.com, MDLIVE,

Transportatlon Tourism
Uber, Didi Chuxing, Airbnb, Booking.com,
Grab, SafeMotos Hotels.ng

Search

DuckDuckGo, Google
Search, Yahoo

Applications market

App Store, Google Play

Amazon Web Services,
XuetangX 1DocWay Salesforce, Tencent

Digital labour platforms
Alipay, Paypal, M-Pesa,
bKash, Visa, Mastercard

Gig work
Airbnb, Helpling, TaskRabbit, Uber

fﬂ/ﬁ/ﬁ/ﬁ

Cloud work
Amazon Mechanical Turk, Upwork

Figure 4 — Electronic commerce in the digital platforms landscape

become a valuable extractable resource in the
digital economy. [12]

By reducing transaction and search
costs, digital platforms enable those offering
assets or services to connect more easily with
those wishing to use or consume them. This

Digital platforms are key in the evolving
electronic commerce (e-commerce) and
digital economy landscape. Their main
characteristics include the provision of
infrastructure to intermediate between
different users; the reliance on network

effects, as more users beget more users,
leading to monopolistic trends; and the use of
cross-subsidization. The most important
value of such platforms stems from the data
extracted from users that can be further
analysed, used and monetized. Data have

has created potential opportunities for new
trade types (in digitally traded products,
services and tasks) and for more traditional
trade using e-commerce and other online
platforms to better match buyers and sellers
and to make products more visible. Many
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platforms provide access to free or paid
services via the Internet to connect users,
buyers and sellers, such as services related to
logistics, payments, market research, trade
compliance, market intelligence data,
advertising, refunds and dispute resolution.

Digital platforms can allow for a more
efficient utilization of physical assets and
time. Often accessed through mobile
applications, they aggregate and bring
together supply and demand in ways that
were not possible before. Digital platforms
can also help to empower women
entrepreneurs.

One way of illustrating this new digital
platforms landscape is shown in the Fig. 4.
Digital platforms are divided into two groups:
profit-oriented and non-profitoriented. The
size of non-profit-oriented platforms is likely
to be marginal compared with profit-oriented
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platforms. Profitoriented platforms can also
be subdivided depending on their main
business focus. Some examples of the
different categories are provided. As some
platforms are multipurpose, they may appear
in several places.

Wealth creation in the digital economy
is highly concentrated in the United States
and China, with the rest of the world,
especially countries in Africa and Latin
America, trailing considerably far behind. [13]

The United States and China account for
75% of all patents related to blockchain
technologies, 50% of global spending on the
Internet of Things (loT), more than 75% of the
cloud computing market and as much as 90%
per cent of the market capitalization value of
the world’s 70 largest digital platform
companies (see Fig. 5).
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Figure 5 — Geographical distribution of the main global platforms in the world, 2018

The transformative power of data in the
sphere of economic and social interactions
means that governments, businesses, and
people must adapt to use emerging
opportunities and avoid traps and risks. The
ability of countries and various stakeholders
to master digital transformation varies greatly
and depends on their level of development

Source: [13]

and digital readiness. Developed countries
are in many ways better equipped to deal
with the growing role of digital platforms
than countries with limited resources and
capabilities. Limited availability may be due
not only to underdeveloped communications
and skills shortages or from technological,
financial or logistical aspects, but problems
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with local content creation and weak
regulatory and institutional frameworks.
There is a risk that the digital revolution will
create benefits primarily for those who are
already well equipped to create and retain
value in the digital age, rather than contribute
to more inclusive development. [14]

The world today is characterized by a
wide gap between loosely coupled and
hyper-digitalized countries. For example, only
one in five people in least developed
countries use the Internet, compared with
four in five people in developed countries.
Thus, while the situation is improving, there is
still a lack of affordable and reliable digital
communications in many developing
countries.

In addition, many small business owners
in developing countries, especially least
developed countries, lack the necessary
capabilities, skills and knowledge to take full
advantage of the digital economy. Even if
they have access to mobile phones or the
Internet, they may not know how to
effectively use such funds to grow their
business.

In many developing countries, digital
entrepreneurs have limited opportunities to
develop basic  digital technologies
domestically and face various obstacles,
especially if they seek to expand their
activities. The main bottlenecks in the
development of the digital ecosystem of
entrepreneurship and innovation are a small
and undemanding market, a lack of
entrepreneurial knowledge and experience, a
lack of qualified and inexpensive workforce,
and limited access to finance.

The international ICT giant CISCO
Company developed Global Digital Readiness
Index. The Cisco GDRI has been created to
help nations understand how well-positioned
they are to take advantage of the benefits of
digitization. A holistic view of digital readiness
was taken, examining multiple factors that
indicate the progress that a nation has made
towards digital maturity, and demonstrating

83-98
v.3 (2020)
https://smart-scm.org

areas of strength while providing guidance as
to how they can invest to improve their
overall readiness. [15]

A countries digital readiness score is
determined by Cisco researchers examining
countries against the seven components
which are believed to indicate a countries
ability to take advantage of digitisation. These
components are:

—Basic Needs - this component is
determined by life expectancy, mortality rate,
population of people using safe drinking
water and access to electricity.

—Business & Government Investment -
this is evaluated by assessing the foreign
direct investment, research and development
expenditure, investment freedom.

—Ease of Doing Business - factors
effecting this ranking include Rule of Law,
Logistic Performance Index and Time to Get
Electricity.

—Human Capital - this is ranked by
evaluating labour force participation rate,
adult literacy rate, education index and
harmonised test score.

—Start-Up Environment - a countries
ranking for this is determined by new
business density, patents granted &
trademarks registered and venture capital
investment & availability.

—Technology Adoption — mobile device
penetration, internet usage and cloud
services.

—Technology Infrastructure - mobile
broadband subscriptions, fixed broadband
subscriptions, secure internet servers and
household internet access.

The overall average readiness score for
2019 year’s report was 11.90. No country
obtained a perfect score on any of the seven
components examined. The analysis revealed
three stages of digital readiness - Amplify,
Accelerate, and Activate - based on their
score’s distance from the average result (see
Fig. 6).
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Figure 6 — The world map of digital readiness stages

Accordingly to Cisco Global Digital
Readiness Index 2019 the overall top five
countries are:

1. Singapore - scored 20.26;

2. Luxembourg - scored 19.54;

3. United States - scored 19.03;

4. Denmark — scored 18.98;

5. Switzerland - scored 18.86.

In 2019 Ukraine is on the stage
Accelerate with GDRI 11.47. The score of
Ukraine in world rank is 77th from 141
countries and it is between Botswana (76th)
and South Africa (78th). The strongest
components are Basic Needs (3,54 from 4) and
Human Capital (2,79 from 4). The weakest
components are Start-Up Environment (0,26
from 3) and Business and Government
Investment (0,92 from 3).

It should be noted that in 2018
Ukrainian score of GDREI was 12.36.

Platformization is happening in all areas
of business, but let's take a closer look at the
aviation industry. Air transport is central to
world tourism and trade. Tourists traveling
internationally by air are estimated to have

Source: [15]

spent about $850 billion in 2018, an increase
of more than 10% over 2017.[16]

The aviation, travel and tourism industry
has been at the forefront of digital innovation,
but industry and technology trends suggest
that further change lies ahead. The sector has
been an early adopter of digital technologies
and platforms, but steep demand for travel,
driven by a growing middle class in emerging
markets and the increasing importance of
digital experiences, implies that further
digitalization will be vital if the expectations
of tomorrow’s consumers are to be met. [17]

The travel ecosystem (see Fig.7) has
helped shape customer expectations for on-
demand and convenient services through
digital innovation, both within and across
industry boundaries. The next step is for
organizations that are lagging behind to
change how they work, so that they too can
capture the opportunities that digital
transformation presents.



The electronic scientifically and practical journal 83-98
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.3 (2020)
ISSN 2708-3195 https://smart-scm.org

N-FLGHT >  ARRIVAL

o | e 5 o == e
Ll
K A Y A KEE priceline ... | [ IDRGRAAL S I 0= L0 =rwan 'M_H_r@*:“ '
. _ e e .
@i tripadvisor | | Booking.com Biripcase schiphal A DELTA i Jhamalt &
trivago | | @wonre . g | | i
. Fe travelocity - : jumelrah

7+ hipmunk

m

agoda
sceee E u
OSSO0 UBER E wlpi“:ﬁcc’qe
Qo R tripadvisor
; &ull‘hﬁb
&, TAXIMAGIC
: I Homesway
BOMBARDIER @GF Aviation
E— €EVBRAER  Ppanasonic
aymnents {fb_m Gulfstream ol
VISA B lipay THaLes © AIRBUS &Robinson
'H:?M LOCKHEED Hll!# i -%f:’Ja.’;r.l:_
aMaDEUsS Eabre  Weldpn =  Galileo Travelport <& F@sus ‘
Figure 7. The aviation, Travel and Tourism Ecosystem
Source: [17]
For the aviation industry, the channels metasearch alone is not enough. Millennials
through which aviation enterprises market are still turning to travel agents. [18]
their services to customers are vital. Making Figure 8 shows what is most important
airline offers available through a range of for a potential passenger when choosing an
booking channels and methods is critical to air flight and where searches take place.

reaching consumers. Airline websites are not
the first place passengers search. When they
are booking more than just flights,

# Competitive price # \etasearch (eg Google

Flights or Kavak)

# Convenience of flight
time/departure airport

® Travel agent shop or
call centre

. . . M Adrline website
i Choice of destinations

8 Travel agent online
# Customer service and booking site
support . :

Pl HReview website (eg

u Free onboard food and TripAdvisor)
drink’ service seat

: & Other
selection

Figure 8 — The most important component for passenger when choosing airlines and first place

they visit when searching for flights
Source: developed by own, based on data from [18]

There are a lot of platforms for flight
searching (see Fig. 9).
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Figure 9 — Flight metasearch

These platforms offer not only flight
search, but also hotel and car rental selection.
But as experienced travelers note, on such
search engines, flights of local airlines may
often not be represented. So choosing the
optimal flight may take some time.

On the other hand, information is
becoming the most important resource
today. In recent years, the market for data
analysis and predictive analytics within the
aviation industry has significantly matured.
Consider several aviation data platforms that
are pushing for market dominance or looking
to reshape areas of the industry that are
lagging in digitization.

Skywise. The platform is built to collect,
aggregate, and share airline data from work
orders, spares consumption, component
data, fleet configuration, sensor data and
flight schedules. Additional data sources
traditionally shared with Airbus and hosted
only on isolated servers—such as aircraft
condition  monitoring  reports,  parts
replacements, on-board aircraft data and
technical documentation—can be integrated
into the platform and combine with the full
scope of platform data to allow operators a
broader range of analysis and decision-
making. [5 aviation data platforms to keep
your eye on. SatAir. URL:

https://blog.satair.com/5-aviation-data-
platforms-to-keep-your-eye-on]

The platform is used by over 100+
airlines all across the globe, contributing to a
vast and industry-wide data pool from which
airlines and operators can utilise in the
operations.

Honeywell Forge. The data analytics
platform Honeywell Forge spans across
several industries but was released for the
aviation industry in 2019.

The platform provided predictive health
monitoring  capabilities  through the
collection, cleaning and analysis of streams of
diverse data. This data is collected and
aggregated based on its source—for
example, aircraft, airport, government or
general Honeywell sources.

The platform promises real-time
insights and aircraft health data to improve an
airline's understanding of its fleet, profitability
and passenger experience.

AVIATAR. Lufthansa Technik, one of the
world's leading MROs (Maintenance, Repair
and Overhaul), is on the front line of
innovation and well on the road to what's
becoming known as MRO 4.0.

The company made waves when they
launched their cloud-based digital aviation
platform AVIATOR in 2017, and the progress
on the project has been ramping up ever
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since. What started after an 18 month
development period, and launched with
seven apps that covered things like fault
analytics, condition  monitoring, and
performance metrics, has grown into fully
fleshed out aircraft health monitoring system
which provides real-time support for complex
fleet management and forecasting.

Contrary to the "under-lock-and-key"
culture that is more common throughout the
industry, AVAITAR allows more personal
freedom with how it is used, even going so far
as making a software development kit
available to all airlines and potential partners.

Flight Deck. Beep Analytics' Flight Deck
platform aims to compile a lot of data that
originates from the supplier itself—data that
relates to the aircraft, who are the MROs that
are working on the components, how much
aircraft is flying, etc.

This aviation data platform then
aggregates and sorts all the data. It blends all
the information together, to create insights
on how the marketplace for a supplier looks.
It shows what parts of the market the supplier
is covering, and what part of the market they
are not and could expand into.

It also shows who the competitors are,
and where their strengths and weaknesses
are—in regards to covering the aftermarket.
It helps them to build the background data
that they need to do better supply chain
planning.

Enspan. Development on this supply
chain digital ecosystem began as Parts
Pedigree in partnership with Deloitte in 2018.
Since then, the company, now called Enspan,
has expanded its focus to encompass more
supply chain industries, but narrows the focus
of its Parts Pedigree solution is what they
described as "mobile app solution that
provides parts history, track and trace
capability and stores digital documentation
on a part chronology which creates a 'digital
logistical twin."

And these are just some examples of
digital platforms in the aviation industry. If the
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existing trends continue, then every day they
will become more and more, with new aims
and, possibly, new technologies.

Conclusion. Today it is taken for
granted that the world is moving to digital
reality. Information is becoming one of the
world's main resources, and ways of
monetizing it play a decisive role for business.
The digital data and platforms are drivers of
digitalization. The idea of platforms is far from
new, it has its origins in ancient markets and
bazaars. But now platforms became digital.
Digital platforms are online businesses that
facilitate commercial interactions between at
least two different groups—with one
typically being suppliers and the other
consumers. Platforms have grown for several
reasons, including increases in Internet
adoption, the maturation of the online
advertising industry, and the growth of cloud
computing. A rapid rise in smartphone
ownership also has provided consumers
greater access to platforms.

Digital platforms enable much of the
digital economy. Globally, platform
companies have a combined market
capitalization of $2.6 trillion [19], and they
have a wide-ranging impact on businesses,
workers, and consumers. Digital platforms
make it easier for companies to find
customers, monetize underutilized assets,
and reduce transaction costs. Digital
platforms have many pro-competitive effects,
such as reducing barriers to entry and making
it easier for small, flexible suppliers to reach
consumers. By reducing the fixed costs
needed to participate in the market, digital
platforms also reduce prices and increase
consumer choice.

The aviation industry certainly does not
stand aside from today's  digital
transformation. The ability of new
technologies to aggregate customer data,
combined with a constantly connected
consumer base, provides incredible potential.
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THE JUBILEE INAUGURATION OF THE 2020/2021 ACADEMIC YEAR
at
The International University of Logistics and Transport in Wroctaw

On October 5, 2020, the solemn, hybrid teaching and research activity at the
inauguration of the 2020/2021 academic year International University of Logistics and

(Photos 1 - 3) took place, beginning the Transport in Wroctaw (the IULT).
celebration of the 20th anniversary of
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Photo 1 — The University’s Authorities during the inauguration of the academic year
Source: the IULT’s resources
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Photo 2 — The speech of his Magnificence The Rector, dr Marcin Paweska, the Professor at
the IULT
Source: the IULT's resources

i

Photo 3 - Gaudeamus Igitur
Source: the IULT'’s resources
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The IULT in Wroctaw was established in
2001. The need to set up this type of facility
resulted mainly from the fact that there were
no universities providing education in the
profession of logistics in Poland. When
creating the University, the Founders
assumed their mission as educating managers
prepared to manage modern logistics
processes, ready to work in conditions of
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cooperation in an integrated Europe. The
mission was supported by French partners,
and the creation of the International
University of Logistics and Transport in
Wroctaw, together with the French
university, was awarded the prize of French
Prime Minister Jean-Pierre Raffarin (Photo 4.).

Photo 4 - The French Prime Minister’s award ceremony
Source: the [ULT’s resources

This distinction was one of the five
awarded to international projects with French
participation, but the only one in the field of
education. The award is all the more valuable
as 92 projects from all over the world were
submitted. By way of elimination, the
undertaking to establish the IULT in Wroctaw
took the first place awarded in Paris in 2003.

Owing to the cooperation with a strategic
partner, the University of Lorraine in France,
as well as universities and institutions from all
over the world, the IULT educational program
provides knowledge and qualifications in the

field of logistics, transport and forwarding at
the European level. The University, as a
private university subordinate to the Minister
of Science and Higher Education (currently
the Minister of Education and Science),
operates on the basis of the Act of June 26,
1997 (Journal of Laws No. 96, item 590, as
amended).

The education process at the
University takes place within the first and
second cycle studies. In 2007, the University
succeeded in obtaining the possibility of
conducting second-cycle (Master's) studies at
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major Logistics. The IULT in Wroctaw was the
first university in the country to be authorized
to conduct Master's studies in the field of
logistics.

Currently, the following logistics majors
are offered at the IULT:

— I cycle Bachelor’s studies that last 6
semesters, in specializations: Purchasing
Logistics, Trade and Distribution Logistics,
Production Logistics, Logistics Systems and
starting from the current academic year 5 new
specializations have been launched:
Humanitarian Logistics, Aviation Logistics,
Waste Logistics in Automotive Industry,
Supply Chain Management in Automotive
Industry, and Transport Security;

— I cycle Engineer’s studies that last 7
semesters, in specializations: Automation and
Warehouse Systems Maintenance and
Information Systems in Supply Chain;

— Il cycle Master’s studies that last 3
semesters, in specializations: Supply Chain
Manager, Production Logistics Manager,
Transport Manager, Life-Saving Processes
Logistics, Security Logistics and Uniformed
Services Logistics.

Moreover, the University realizes the
following | cycle studies:

— Bachelor’s that last 6 semesters, at
major Management - in specializations:
Enterprise Management, Product
Management, Crisis Management, Project
Management, Management in Automotive
Management;

— Bachelor’s that last 6 semesters, at
major Transport - in specializations:
Forwarding and Transport Insurance,
Transport Company Management,
Organizing Special Transports, Rail Transport
Management;

— Engineer’s that last 7 semesters, at
major Civil Engineering — in specializations:
Road and Bridge Construction, Railways.

After obtaining the diploma, graduates
can take advantage of the rich offer of 11
specialized postgraduate studies organized
and conducted by the University.

The education of students is carried out
by highly qualified, experienced academic
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teachers from Poland and abroad, as well as
practitioners in the areas of logistics and
transport.

The university has modern laboratories
supporting education in the following areas:
logistics  engineering, basic  technical
problems, computer technologies and
construction, including, among others, the
ones with the use of RFID technology and 3D
printers. Currently, laboratories are being
created, where classes will be carried out as
part of the new logistics specializations.

The IULT was the first in Poland to
introduce the system of dual studies. The
practice has shown that the offer of dual
studies is a very attractive proposition for
students who participate in full-time
education 3 days a week (Monday, Tuesday,
Wednesday), and who take part in paid
internships in companies cooperating with
the University 2 days a week (Thursday,
Friday). The internship fee fully covers the
tuition fees.

Thanks to modern technical solutions,
the University is fully prepared to conduct
classes and defend diploma theses and exams
in the on-line system. Students have constant
access to a modern e-learning platform, to all
resources of the university library, the EBSCO
Harvard Business Publishing database, and
free De Gruyter e-books. All these
undertakings and solutions are also a very
practical educational tool in crisis situations.

The IULT in Wroctaw is the only university
in Central and Eastern Europe that has been
accredited by the British logistics institute, i.e.
The Chartered Institute of Logistics and
Transport (CILT) for the field of Logistics - first-
cycle Engineering and undergraduate studies,
as well as Master's studies. This distinction
confirms the high standards of education and
the continuous increase in its level. CILT is an
organization  associating 33,000 TFL
specialists in over one hundred countries.
Graduates of Logistics studies receive a
certificate issued by CILT (UK), which is an
additional advantage on the labour market.

The University was the organizer of the
largest CILT congress, attended by over 400
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people from the world of science and
business from over 100 countries.

As part of its scientific activity, since the
academic year 2002/2003, the International
University of Logistics and Transport in
Wroctaw has published over 70 own specialist
textbooks, monographs and conference
materials from periodically organized
international conferences, and since 2004 it
has been publishing the scientific journal in
English.

The university obtains funds from
domestic and foreign funds. Projects include
activities in the field of education, research,
entrepreneurship support, career counselling.
Projects are implemented / being
implemented, among others  under
operational programs POWER and RPO,
financed by The National Centre for Research
and Development (Polish: NCBIR), Polish
National Agency for Academic Exchange
(Polish: NAWA), Marshal’s Office for the Lower
Silesia Region (Polish: UMWD), The Ministry of
Science and Higher Education (Polish:
MNiSW), The Ministry of National Education
(Polish: MEN), The Lower Silesian Regional
Employment Agency (Polish: DWUP). This
results in paid internships in reputable
partner companies, aimed mainly at the
development of professional competences
important from the point of view of
employers, support for practical skills, study
visits in leading industry companies, career
counselling and improving competences
through certified industry courses.

The activity of the IULT is noticed and
highly appreciated by recognized assessment
and certification bodies as the one oriented
towards business and industry, providing
logistics companies with trained
professionals in the Transport - Forwarding -
Logistics (TFL) industry.

The University has received distinctions
in the report of the international Organization
for Economic Co-operation and Development
(OECD) as the one providing logistic
companies with trained professionals.

According to the Perspektywy 2020
Ranking of Private Universities, the
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International University of Logistics and
Transport in Wroctaw is the best logistics
university in the country. Ranking of Private
Universities - Perspektywy 2020, is one of the
most  prestigious and  authoritative
educational rankings in Poland. The ranking
reflects all the important functions of
universities: research, teaching, social and
knowledge transfer, and also takes into
account the economic fate of graduates.
Among all non-public universities in Lower
Silesia participating in the qualification, the
IULT in Wroctaw received the highest marks in
such areas as: employers' preferences,
academic staff with the highest qualifications,
the effectiveness of obtaining external
funding for research and internationalization.
The high position in the Perspektywy 2020
Ranking is a confirmation of the University's
commitment to the implementation of
education in accordance with modern
academic standards, and also proves the
highest quality of studies and places the
university among the leaders on the Higher
Education market.

The Central National Certification Bureau
awarded the University with the title of "THE
UNIVERSITY OF THE YEAR 2020". The aim of
the program implemented by the Central
National Certification Bureau is to select and
award the best universities.

The IULT has been awarded the
University of Leaders 2020 certificate for the
10th time as the best non-public university in
Poland. The IULT is the only non-public,
university in Lower Silesia to be certified in
this edition.

The University is also a laureate and
holder of the "The Prospective Studies"
Certificate and Quality Mark in the field of
LOGISTICS for first-cycle studies. The
accreditation certificate has been awarded to
a field of study that stands out from the fields
of study of other universities, creates
opportunities for the development of
professional skills which are valued today by
employers, and meets the following criteria:
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— is distinguished by the concept of
education and high quality of the program of
study,

— is adapted to the needs of the labour
market and the expectations of the socio-
economic environment of the university,

— provides students with current
knowledge and develops their skills and social
competences, uses modern didactic methods
in the curriculum.

Having such a prestigious accreditation
proves the highest quality of studies, and also
places the University among the leaders in the
Higher Education market.

The Polish Accreditation Committee
assessed in detail the activities of the IULT in
accordance with the applicable program
evaluation procedure. The commission
assessing the degree of fulfilment of
individual criteria has acknowledged seven of
them as very well met, and the criterion of
internationalization of education at an
outstanding level.

The IULT in Wroctaw cooperates with
over 60 logistics institutions and companies
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as well as 38 universities around the world.
The cooperation covers a number of activities,
including teacher exchange, student
exchange, organization of scientific
conferences and implementation of scientific
and didactic projects.

As part of the international cooperation,
only in the 2019/2020 academic year, despite
the pandemic, 60 open lectures were
organized by scientists and logistics
practitioners, including from the following
countries: the Philippines, the UK, France,
China, India, the United States, Ukraine,
Germany, Slovakia, Morocco, Armenia,
Poland, Ghana, Kosovo, Albania, Russia and
New Zealand.

Last academic year, 87 student and
academic teacher mobilities to the following
countries were carried out under ERASMUS +
programs: Armenia, Belarus, China, France,
the Philippines, Georgia, Ghana, Gabon, the
Netherlands, Spain, India, Kosovo, Lithuania,
Lesotho, Mongolia, Portugal, Peru, Ukraine,
Uzbekistan, Slovakia, the USA, Turkey,
Hungary, Vietnam, Russia.

Photo 5 - NAU - following the cooperation agreement

Source: the IULT

sresources
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As far as the cooperation with foreign
universities is concerned, the one which is
considered to be very precious and effective
is the collaboration with NAU in Kiev
(Photo 5).

Apart from various forms of joint activity
with NAU, we carry out, the following
projects:

— An Integrated University
Development Program as a Guarantee of
Students' Success - a project co-financed by
the European Union. It assumes the
preparation and implementation of 5 new
specializations in the field of logistics at the |
cycle studies, including the specialization
Aviation Logistics;

— Master in Logistics 2.0 - project
financed by the National Agency for
Academic Exchange under the Academic
International Partnerships program. The aim
of the project is to create new tools for
distance learning at the master's level in the
field of logistics, including the development
of complete programs of 22 courses from the
Master in International Logistics program in
English, in the e-learning version, and the
development of four models and case studies
in the field of international logistics, which will
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be used in individual seminar works. The
project is implemented in an international
partnership of 9 universities, including NAU,
which is the co-author of some of the
programs.

— Il Cycle Logistics Studies - a project
financed by the National Agency for
Academic Exchange under the Catamaran
program, including joint international
master's studies.

There is a widespread belief at the
University that cooperation with NAU brings
positive results for each party.

Summarizing the above considerations
and the facts cited, it should be stated that
The IULT is a modern university for students
and an attractive partner for cooperating
institutions. This is evidenced by the fact that:
graduates of The IULT can count on
employment with the best employers in the
TFL industry around the world; 97% of
students and graduates remain professionally
active, 86% of them find jobs in specialist
positions in companies in the sector; students
win  international = competitions  and
Olympiads; The University is friendly to
students, partners and the region.
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Department of Marketing and Logistics Lviv Polytechnic National University (Ukraine)

XIll International Scientific and Practical Conference
"MARKETING AND LOGISTICS IN THE SYSTEM OF MANAGEMENT"

Lviv Polytechnic National University

On October 22-24, 2020, the XIll
International  Scientific and  Practical
Conference "MARKETING AND LOGISTICS IN
THE SYSTEM OF MANAGEMENT" was held at
Lviv  Polytechnic  National  University,
dedicated to the 75th anniversary of the
Department of Marketing and Logistics.

The Department of Marketing and
Logistics, together with co-organizers and
with support of partners has been holding the
International  Scientific and  Practical
Conference "Marketing and Logistics in the
System of Management" every two years
since 1996.

The conference participants are
scientists, teachers, post-graduate students,
students of higher educational institutions of
Ukraine, as well as universities in Poland,
Germany, Slovakia, Estonia and other
countries, representatives of business,
authorities, entrepreneurs, etc.

The conference topics are always relevant
and reflects modern economic trends and
applied aspects of logistics and marketing
practices implementation in Ukraine and the
world.

The purpose of the conference:
coverage of the latest theoretical and
practical results on modern innovative
technologies application in domestic and
foreign enterprises operations, generalization
and development of scientists’ research
results on current trends and prospects for
marketing and logistics in nowadays
environment.

The conference was held in a remote
format under the existing quarantine
conditions. More than 180 scientists took part
in the work of the international conference
this year, including representatives of higher
educational institutions from many regions of
Ukraine and participants from different
countries - Germany, Poland, Estonia,
Lithuania, Belarus, Slovakia, Great Britain,
Turkey, Tajikistan.

The working languages of the conference
were Ukrainian, English, Polish and German.

Modern market trends, actual problems
of marketing management, logistics
processes management efficiency
improvement vectors were considered during
the speeches of the conference participants.

International conference participants’
reports were discussed at the plenary session
and section meetings. The Sections were held
in two thematic areas.

Section 1. Logistics and Supply Chain
Management (within the framework of the
project Logistics and Supply Chain
Management: Dissemination of the European
Experience (610856-EPP-1-2019-1-
UAEPPJMO-MODULE).

Taking into account the actual problems
of the modern economy and the need to
generate innovative logistics solutions with
the aim of adaptation to rapidly changing
external conditions, the areas of the Section's
work were: 1) Logistics and supply chain
management. Ukrainian enterprises in global
supply chains. Logistic concept of using the
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transit  potential of the  country.
Implementation of the best European and
world practices in Ukraine; 2) Adaptation of
the logistics activities of enterprises to the
modern challenges of the world economy.
Sustainable development of logistics systems
in a pandemic; 3) The impact of the digital
economy on the adoption of logistics
decisions.

Scientists,  teachers,  post-graduate
students, students had the opportunity to
gain valuable information about the best
European practices and experience in the
field of logistics and supply chain
management, and the wide geography of the
conference participants will facilitate the
deepening of cooperation and establishing
closer relationship with partners from other
countries.

An offline round table was held within the
framework of the section "Logistics and
Supply Chain Management: Dissemination of
The European Experience" on the topic:
"Deregulation and liberalization of the
transport services market of Ukraine".

Section 2 "Marketing support for the
development of systems of various
integration levels in the context of modern
challenges" organized work in the following
areas: 1) Marketing: theory and practice; 2)
Marketing in banking, insurance, investment
activities; 3) Marketing solutions in non-
traditional areas; 4) Marketing in the field of
education.

There were reports that touched on the
relevance of digital marketing and digital
technologies in the operations of modern
enterprises, considered the prerequisites for
the formation of conscious behavior and the
marketing aspects of social responsibility and
conscious consumption. Marketers talked
about the impact of the Covid-19 pandemic
on modern business, ways out of the crisis by
marketing tools adaptation to new realities,
ways of enterprises survival in the post-crisis
period. In addition, the participants discussed
modern technologies in banking,
opportunities for financial marketing and the
possibilities of integrating marketing,
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logistics and financial solutions in the
educational sphere.

In total, about 40 reports were heard and
discussed at the conference, in which the
following problems were highlighted:
theoretical and applied aspects of marketing
and logistics, specifics of marketing and
logistics activities of enterprises in the
domestic and international dimensions,
aspects of social responsibility in marketing
and logistics, problems of supply chain
management, the specifics of training
specialists in marketing and logistics, new
applied areas of marketing and logistics,
modern digital marketing tools, problems of
adapting the marketing and logistics
activities of enterprises to the modern
challenges of the global economy, aspects of
the impact of the digital economy on
consumer behavior, etc.

Owing to the efforts of the program and
organizing committee of the conference, the
event was successful.

Co-organizers and Conference
Partners:
— State Institution  «Institute  of

Regional Research named after M. I. Dolishniy
of National Academy of Sciences of Ukraine»;

— Institute of Industrial Economics of
National Academy of Sciences of Ukraine;

— Association  "Ukrainian  Logistics
Alliance";

— Ukrainian Marketing Association;

— Cracow University of Economics,
Poland;

— University of Social Sciences, Lodz,
Poland;

— Technische Hochschule
Ostwestfalen-Lippe University of Applied
Sciences and Arts, Lemgo, Germany;

— West Saxon University of Applied
Sciences, Zwickau, Germany;

— Maria Curie-Sktodowska University,
Lublin, Poland;

— Poznan University of Technology,
Poznan, Poland;

— Matej Bel University, Banska Bystrica,
Slovakia;
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— Kaunas University of Technology,
Kaunas, Lithuania;

— Heilbronn University of Applied
Sciences, Heilbronn, Germany;

— Technological University of
Tajikistan, Dushanbe, Republic of Tajikistan.

The results of the conference will
become a reliable basis for initiation of
interesting scientific debates and discussion
around the problems of finding relevant
solutions in order to ensure the effective
development of marketing and logistics
practices. Participation in the conference of
both representatives of the academic
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community  and representatives of
government and business will contribute to
the formation of high standards of education
and training of specialists in Ukraine by
introducing innovative approaches based on
the synergy effect of education/science -
business - government.

The Department of Marketing and
Logistics thanks you for your interest in the
conference, hopes for further fruitful
cooperation and wishes health, inspiration
and scientific achievements to all
participants!
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Department of Logistics National Aviation University (Ukraine)

LOGISTICS - RELEVANT, GLOBAL, VIRTUAL AND REAL!

On October 23-24, 2020, the National
Aviation University on the basis of the
Department of Logistics held the 18th

International  Scientific and  Practical
Conference "Problems of  training
professionals in logistics in a global

competitive environment", which was held
this year in Internet format. In total, the
conference was attended by 136 participants,
including representatives of Italy, China,
Moldova, Poland, Rwanda, the United States
and other countries, as well as teachers and
students from 16 universities in Ukraine:
- National Aviation University;

- Vasil’  Stus Donetsk  National
University;
- Kyiv  National  University  of

Construction and Architecture;

- Lviv State University of Internal
Affairs;

- Kharkiv Petro Vasilenko National
Technical University of Agriculture;

- National Transport University;

- National University of Pharmacy;

- Pryazovskyi State Technical
University;

- Lviv Polytechnic National University;

- Kremenchuk flight college of Kharkiv
National University of Internal Affairs;

- National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic
Institute”;

- Institute of Industrial Economics of
the National Academy of Sciences of Ukraine;

- Cherkasy  State  Technological
University;

- Kharkiv O.M. Beketov
University of Municipal Economy;

National

- Separate  structural  subdivision
"Slavic Vocational College of the National
Aviation University";

- Kyiv National University of Trade and
Economics.

The conference was held under the
scientificand methodological guidance of the
Head of the Department of Logistics Professor
Mariia Hryhorak.

The purpose of the conference is to
assess the current state of training of
bachelors, masters and highly qualified
personnel in the educational and professional
program "Logistics", exchange of experience
in developing and implementing innovative
methods of teaching logistics courses and
training materials, discussing major trends in
logistics science and practice. The plenary
session was moderated by Deputy Director of
the Institute of International Cooperation and
Education of NAU Associate Professor Dmytro
Bugayko and Associate Professor of Logistics
Lidiia Savchenko.

Professor Volodymyr Kharchenko, Vice-
Rector for Research of NAU, welcomed the
conference participants, noting the relevance
and role of the conference in the system of
logistics training, as well as emphasizing the
prospects for international educational and
scientific cooperation of universities in the
context of globalization.

Dean of the Faculty of Transport,
Management and Logistics Professor Oksana
lienko  congratulated the conference
participants, wished fruitful discussions and
expressed hope that this year's conference
opens new opportunities for unlimited
scientific dialogue and will make a significant
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contribution to further strengthening the
relations between the National Aviation
University and world logistics universities as
well as logistics business environment and
will improve the quality of educational and
professional training of new generation of
specialists for global, regional and national
logistics.

The speech of the rector of the
International University of Logistics and
Transport in Wroclaw (Poland) Dr. Marchin
Paweska was extremely interesting and
thorough. His university is a leader in the
training of Polish logistics personnel. Dr.
Marcin Paweska dwelled on the 10-year
cooperation with the National Aviation
University and noted the prospects and
feasibility of expanding cooperation in
educational, scientific and methodological
activities.

The report of the Deputy Director of the
Institute of International Cooperation and
Education of NAU Assoc Prof Dmytro
Bugayko, which was devoted to proactive risk
management in the field of civil aviation,
provoked a lively discussion. Various
scenarios for the development of the industry
in the context of the COVID-19 pandemic and
ways to counter its consequences were
considered.

Head of the Department of Marketing
and Logistics of the National University "Lviv
Polytechnic" Professor Eugene Krykavsky
presented his vision of trends and prospects
for the development of logistics in Ukraine.

The high status of the conference was
confirmed by the participation of one of the
founders of logistics in the USSR and later in
the post-Soviet space, Professor Leonid
Mirotin. He came up with his own vision of
basic terminology, concepts of logistics.

Volodymyr Kulyk, Professor of the
Logistics Department of NAU, continued the
discussion of the conceptual principles of
logistics, substantiating the spiral dynamics of
supply chains.

Further speakers - Petro Nikolyuk
(Professor of Vasyl Stus Donetsk National
University), Oleksiy Goryainov (Associate
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Professor of Kharkiv National Technical
University of Agriculture named after P.
Vasylenko), Oleksandr Krasnoshtan (Associate
Professor of the National Transport
University) and Yevhen Fedorov (Professor of
Cherkasy State Technologies) - shared their
latest research in the field of logistics training
and solving current problems of logistics
management.

The second day of the conference was
held in the form of a student scientific forum
"Youth creates the logistics of the future"
within the frames of two professional
conferences:

- 13th International Scientific and
Practical Conference "Marketing and logistics
in the management system" (Lviv, National
University "Lviv Polytechnic" 22.10.2020) and

- 18th International Scientific and
Practical Conference "Problems of training
professionals in logistics in a global
competitive environment" (Kyiv, National
Aviation University, 23-24.10.2020) with the
support of the Council of Professionals in
Supply Chain Management.

The main purpose of the forum was to
start the project of forming an ecosystem for
training professionals of the future for the
field of logistics and supply chain
management. Due to this the forum gathered
about 100 participants from 8 universities of
Ukraine and the representatives of the CSCMP
Ukraine Roundtable.

Vira Dobachevska, President CSCMP
Ukraine RT and also CEO & Founder of Kyiv
Logistics School, presented mission of the
organization which is to promote supply
chain professions through the interaction,
training and development of Ukrainian
supply chain management professionals
throughout their careers and integrate them
into the global CSCMP network, as well as
engage global supply chains in Ukrainian
business and economy. Main tasks, according
to this, are the following:

— to be a leader in the development,
definition, understanding and improvement
of the supply chain and logistics management
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profession, which is part of the world
community.

— to increase value for members and
customers by providing content, education,
research, networking and transparent
interaction.

— to ensure the application of good
business practices for financial well-being.

CSCMP  Ukraine RT supports youth
projects and events, because they see our
modern generation as interested in new
knowledge and skills, proactive, effective,
ambitious, effective in working with
information and aware of opportunities in
logistics and supply chains.

Margarita Romanova, Board Member at
Large of CSCMP Ukraine RT, Head of Logistics
and Distribution GSK in the Middle East / CIS
region (12 countries), Leader of
transformations in the Export region (ME / CIS
/ Africa), not only presented different
opportunities for international certification
programs of CSCMP, but also participated
actively in the discussion.

Andriy Aleksieiev, Young Professional
Chair of CSCMP Ukraine RT, Logistics
Department Director in Milk Alliance Group,
described all Young Professionals Initiatives
of the council, which are devoted to the
looking for talented students, who could be
attracted to the industry. On the other hand,
CSCMP Ukraine RT supplies career assistance
and mentoring, debating society, internship
and volunteer work. Andriy helped the
students to understand main trends in job
landscape, emphasized on top skills of 2025
and paid attention that all of them connected
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somehow to logistics and supply chain
management.

But not only the invited speakers were
active, effective and informative. The youth
proved to be as effective and productive as
possible. Two teams of students were
participating in scientific debates, showing
the results of deep analyze of all aspects of the
problems of green logistics prospects and
smart logistics possibilities. The team of the
Marketing and Logistics Department from
National University "Lviv Polytechnic" was
represented by Flyk Iryna, Prokopenko
Karyna, Petryshyn Yaryna, Snitko Oksana,
Synyshyn Roman, Kishchuk Vitalii and Petryk
Tetiana. The team of the Logistics
Department  from  National  Aviation
University was represented by Skotarenko
Zakhar, Lakomova Mariia, Zhyhula Sofiia,
Sirko Roksolana, Kuznietsov Nazar,
Hordiienko Nastia and Krupyna Sofiia.

To conclude, all members of the forum,
as well from the teachers’ side, business side
and students side, noticed that students have
shown good analytical skills, critical thinking,
ability to find out proper facts and figures to
build the persuasive line of argumentation.

This year's conference proved that no
pandemic or crisis can stop logistics and its
apologists. Closed borders between countries
encourage the involvement of information
technology, in particular, Internet
conferencing technology.

Based on the materials of the
conference, the conference proceeding with
96 abstracts was published with the ISSN code
2617-7927 (print), 2617-7935 (online).
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