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Resume

Reverse logistics differs significantly from such fields as management of
waste, of which the goal is, above all, efficient and effective collection and
processing of waste. Therefore, it can be said that reverse logistics refers
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to such streams of flows in which it is possible to recover the value from

discontinued products and situation, in which solution is contribution to
a new supply chain. Therefore, in this aspect, the fundamental pillar is
transport, in which the crucial element is management of transport process,
above all, planning of changes improving this process to better control the

degree of their execution.
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In this article, the authors examined transport process in a real object in
the context of improvement. As a result, practical aspects of planning and

control of organization of transport were presented.
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1 Introduction

Transport is an inherent element of waste
management system. Therefore, an integrated look
at the concepts of management of the waste flows is
important. As a result, increased interest in waste
management is an effect of various interconnected
actions [1-3]. Above all, it should be emphasized that
all the tasks, connected with the waste management,
fall within competences of logisticians [4-6]. In this
aspect, a person managing transport must perceive
organization of transport from the angle of execution of
quantified partial tasks to achieve effective planning and
execution of transport process [7-13]. A permanent goal
in a transport enterprise is improvement of processes
and as a result, implementation of effective methods
of management to gain competitive advantage [14-17].
Therefore, the most advantageous is management of
the transport process organization, as intentionally
interconnected sequences of actions, transforming input
state into output state, executing the plan of delivery of
goods to clients in Just-in-Time and Door-to-Door system
[18-21].

2 The subject, goal and the most important
tasks of the reverse logistics

The reverse logistics is attractive showing both
area of research and differences in determination
of the scope of its application. There is also high
compliance to the subject and tasks of the reverse
logistics. The subject of reverse logistics is flow of
waste and information connected with this flow. These
flows should be configured in such a way to minimize
harmful impact of waste on natural environment in
the most functional and consistent way. To achieve
it, one needs organizational, technical and financial
coordination of the processes’ course and logistic
actions. The goal of reverse logistics is to combine the
mentioned flows in time and space and by optimizing
the costs of flows, guarantee proper condition of
natural environment.

The scope of tasks of reverse logistics, resulting
from the concept of the Reverse Logistics Association
(RLA), is very significant in the aspect of the processes
execution. Table 1 presents a list with the tasks of
traditional logistics.
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Table 1 Logistics and reverse logistics in accordance with concept of RLA

supply chain - after - sales supply chain

product life cycle

logistics reverse logistics

designing new material production and ¢ .

products management distribution 0 after sales customer service

- designing, - the - assembly of n - customer service,

- development, relationships sub-assemblies, s - helpdesk, call centre, repair points

- the changes with the - assembly of u - logistic services:
of suppliers, finished goods, m ¢ field service,
technologies, - planning, - production of e * transport/ storage,

- designing - procurements, assortment r * management of spare parts,
electronic, - planning of - integration / * management of returned products,
integrated stocks, ) - configuration, r * management of exchange of products,
circuits, - productions - final tests, € - management of products with

- mechanical of components. - delivery to a client ¢ finished life cycle,
projects, (distribution), i - the actions connected with making

- prototypes, - satisfaction of p client satisfied,

- launching client’s needs, i - management of it processes,
new product. - transport e - recycling,

processes. n - renovation/ tracking of products,
t

- warranty support.

3 System approach in waste management

System approach is the key to understand logistics.
This issue occurs on the spatial, organizational and
information plane. Therefore, this approach requires
comprehensive thinking due to connections and relations.
This ideology is based on an assumption that all the
actions in a specific enterprise that are involved in
physical flow and storage of raw materials, semi-finished
products, as well as finished goods, should be treated
not as individual parts, but as a whole. As a result,
application of the system approach in logistics helps to
eliminate sub-optimization of solutions since the single
elements of the system aim at such cooperation that is
required in all the parts of comprehensively assessed
logistic system [22].

It can also be said that a system is a set of
interconnected components allowing to achieve
established goal. In addition, while defining a logistic
system, one should present a position of D. M. Lambert
who considered the system starting from input elements,
then their transformation and ending with output
elements. The input elements include stocks, logistic
material base and information, whereas the output
element is a result of actions of the system with
reference to products or services according to logistic
orientation effective for the clients. The logistic system
must be built in ,the best way” (optimo modo) because
the goal of its building is to guarantee the execution of
logistic processes [23]. Above all, around this system, the
connections between the elements of infrastructure have
the character of flow of goods, people and information. In
order to achieve the coordinated development, one should

not only implement and improve effective methods of
management, but one should take all the potential
environmental factors affecting the human environment
into account. Such factors include logistic functioning of
integrated waste management system. In this aspect,
integration means combination of particular elements of
the system with use of tasks of modern logistics.

4 The application of reverse logistics within
the scope of waste disposal and their reuse

A significant task of reverse logistics concerning
waste disposal is planning the routes of the vehicles.
The routes should be planned in an optimal way to
provide efficient service for the towns/cities with the
lowest possible costs of the waste collection, meeting
also the requirements of transport congestion, frequency
of service of stockpiles and minimization of negative
impact on environment.

Two systems of waste collection were distinguished:
1) single-stage system - in this case, transport directly

to a place of neutralization,

2) two-stage system - transport is provided with the
of transhipment stations in which the waste is
collected temporarily.

It is widely believed that the two-stage transport
is much better than single-stage transport because it
allows to increase economic efficiency and improve the
efficiency and operating efficiency of the vehicles for
waste collection. In addition, the two-stage transport is
more profitable since the expenditure, incurred on the
vehicles and transhipment station, quickly pay for itself.
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Figure 2 Physical flows in the RTI system - Returnable Transport Items

The types of selection of the transport means used in
the waste management depend, above all, on a system of
the waste collection, type of containers that are used and
on whether waste for recycling is collected at the same
time and in the same vehicle. The goals of organization
and technique of the waste disposal should be:

* increasing multifunctionality of the fleet,

e constant improvement of the fleet,

* modernizing mechanization of the waste loading
and as a result, reduction of the transport teams
number,

* increasing the work comfort of the drivers.

To sum up, it may be concluded that execution of
tasks of the reverse logistics within the waste disposal
from the places of storage has significant impact on
efficient functioning of the waste management logistic
system.

Specific sections of path of life of the packaging
are harmonized with subsequent processes. Above all,
effective management of returnable transport items
(RTI) is becoming increasingly important in modern

supply chains (Figure 1) [24-25].

In the processes that include the rules of efficient
management of returnable transport items, three basic
entities are distinguished:

1. RTI producers,

2. suppliers,

3. customers.

Moreover, in some supply chains there are other
entities, for example, logistic operator who is responsible
for sending materials or for reception of returnable
transport items from the customers [26].

In such a system of exploitation, an inherent
element are the following problems, among others:
¢ lack of accurate control of the state of the packaging

- the consequence is increased stocks,

* expensive production and return of the packaging
- resulting in additional costs and risk of errors,
slowing down the process,

* the processes of control of returnable transport
items take much time that would be used in
a different, much more profitable way.

COMMUNICATIONS 3/2021

VOLUME 23



AT

LOGISTICS CONCEPT

IMPROVEMENT OF THE LOGISTIC PROCESSES USING THE REVERSE

(%) oSe1oAe

6Th oy L8L - 028 a'ge gy /uoneusop £'8z
prepue)s
. . ) . . uonyerAap .
69 080 18T 1 8%:0 ags s %0
&y GO'TT 000 00°T 00°T 020 0gt wnuwramm 00°T
1% 03I 00F 00T 007 0T veL wnumxew 08T
peor s 9¢'T 00T £0'% o1 8095 oSetone o1
118 00:GECF 001076 00T 0T:9 00' 708 2 2309 083
&y 0070  00€T 0070  oggo VO 2 0g1 OIsEr 0:50 0¥e  ¥EH0-0205  Q
: ’ : ' -020% - MOJRI) ' :
881 OT:TI 0000 08I e A R 4 079 110981) 09:90 09 £5F0-0208 ¥
. . . . -060% . - 9a110d . .
661 OT:TT 0820 0861 0010 err %0 geg0 g aL9 eoHled - 08:L0 08T 009  2EH0-0208 € 1
0505 (NQ) #suepQ
. . . . . T (NQ@) osuepQ . . .
1% 0T:gI 0120 0G 000 OTT0 vt [P 010 %G peL sty 0170 0%  T6H00202 @
oL GOTT 0010 ggior e AU R 509 eukzsIo 00:L0 00T 0099 06500202 T
0602 - o[sep
@ ()]
) ® CI) agmox @ uorpoos
uondunsuod (W suoeaado oM Surpeo] Supeorun [eAlte NP oypie  (3) peo| (L) aynox aanjredop (Woury - plom 1P J0 aynoa
: jsox Arep  Surpeo[jo  jo puod : : : [eALLIE aouB)SIp Surpeo]  jojiejs  eunjaedsp
o1y 18303 o o101 joswry  Joewry  Jonoy owry Jo dmoy Joquimu
. asned

0302 114dY “0JSDP - 99104 - ISUIP() - 0]SDL 2N0. Y] Jo DIVP 924108 F 219D,

3/2021

COMMUNICATIONS

VOLUME 23



LUKASIK et al.
A178

the function of logistics in this aspect
Therefore, pos aspect
5<% is limiting such problems. Therefore, t e og2ls
g i i re 2.
EEE management in this case was presented on Figu
= = ]
SRS
[=] o
g~ S
23 sis of transport process executed in
53 < s — 5 An analy .
ZEE R ER & & & ined transport enterprise
22 E SR I XL N the exam
g3
(= = .
j is i ise and
Iy The subject of analysis is a transport enterpz se al
S : in i i nterprise
£28F c oo oo = 3 transport processes executed in it. Examined enterp ‘
; E a provides transport services only by the road transport.
p . . . oy r te
g o 3 2 The enterprise has decided to build competltllve Sttih gy
EEEEAE IR 2 g . o ingle out their
FEE - TRS3A & = to strengthen its position. Therefore, to sir dg ¢ out thel
o o exte
: offer on the market, the managers have deci ef : o
= = . . . . rans
S transport potential for provision of services o p X
i of waste using specialized fleet. The managers also le.m
i alin
: E to become a leader on the market of enterprises de1 g
2 [ — .
Zg EEER: S ith transport of waste. Therefore, the authors analys
i TERAE ) excerted tn i t of efficiency.
5 = executed transport processes in the aspect o e .
_ isti i owin,
) As a result, statistical analysis was conducted s {i
A i i ranspor
E that time can be saved during the executed t. D
(=]
EE Eg &8 = rocess.
=Y E 4 & 0 [ = p .
: g ST Examined enterprise executes transport tasks botl;
0
g in a single-stage and two-stage system, however, most i
o . . . Or
the orders from the clients include execution of trar.llspt
S :
= i ior attributes
£:2 & E &8 = in a single-stage system. Because the super :
gff|ss<<< o izati t process include quality,
52 ¢ cTees in organization of transport p incl o
oEr time and costs, it is important for initial exec.u i !
i reception o
ERe — ™ © of a process, that is, from the moment of [(; on of
S © I~ . : o
£ 4 g % =R 88 8 a transport order to its final execution, to be coor 11 e
o= ions lead to
g7 and without delays. As a result, these action ) .
jecti i rprise
3< meeting the objectives of examined transport. enterp ﬁé
: inimizati d maximum pro
s % s inimization of costs an
3 SRR ¥ s e m t for this enterprise.
53 eoee e are the most important for edin Aoril
g . . . ln
3 % The subject of analysis is route 1, eX(.ecuPel. T}; !
S 2020, where the return cargo is loaded in Police.
R o o 9o 9 < s )
2 £ EEZE R S route consists of transport of three cargos:
: EEEE t nd Odense
g = oo e * the first one on the route between Jaslo a
S = in Denmark,
£ g ense and
53 2 B8R F S * the second one on the route between Od
= 5 ® & N = .
2 = 83 838 S Police, b -
. i ute between Police
i * and the third one on the ro
E S Jaslo
s 8 0w o o < . .
: §E :z R o The source data are presented in a ﬁve-segmen;
o= D a8 NE . . . . "
g 5 ST ~ system and contain such information as: number
B
i of departure
g route, vehicle make, date, hour and place pd lacé
. . n
3 B S28¢€¢g °§ distance of drive, weight of cargo, date, hour afl pd.
2 2.3 D © & ® F . . te, time of loading
: © ses on the route
5 g g T EE A © of arrival, tu.ne of pa1.1 e rout ,
S =B operations, time of daily rest (Table 2). .
5 g = Based on the source data, values of sums;1 av.el:czilg ,
: - ini i d deviation
2 g Z2EEEE = i d mum values, their standar ,
E s E T R IR het maximal and mini ,
-~ © ©
3 g - ) B if it was possible, were calculated and the value of
: iati i average
S S8 3 I standard deviation was compared with glle th,oir
£ q Qg aq . ' o e
H - 22333 value in percentage terms. Directly fro.m mondh y
s 53 S 5888 of distances, times of loading, unloading,
3 S5 88 8 38 8 = data, sums . Hoading
<] : ‘
§ - NESSS B pauses, daily rests, fuel consumption were ca 1 .
rage values o
3 5 £ Apart from the monthly sums, the }ilv.e g ratues o
s 53 r maxi
3 § : memTE these parameters were calculated, thei
Sl Fs

VOLUME 23
COMMUNICATIONS 3/2021



IMPROVEMENT OF THE LOGISTIC PROCESSES USING THE REVERSE LOGISTICS CONCEPT

A9

800 734
700 675 640
605
600
500
E 400
300
200 150
0
1 2 3 4 5
Number of section
Figure 3 Daily distances
20 000
17 616
18 000 16 200
16 000 14570 15 360
14 000
12 000
£ 10000
]
8 000
6 000
3 600
4000
2000 .
0
1 2 3 4 5
Number of section
Figure 4 Daily transport work
21:00
18:00 g g
15:00 0 Ca— ul SR
wn 0 o o n 4 o-d
< in © — < - mn
12:00 & o
O O o
<= o o

09:00

L

06:00

03:00

00:00

L

Number of section

m Time of transport m Time of ride  m Time of work

Figure 5 Daily time of transport, ride and work

minimum values, standard deviation were determined
and compared to average value. An analysis was
conducted by calculating such rates as: transport work,
time of transport, time of ride, time of work, operating
speed, technical speed, fuel consumption (Table 3).

Results of analysis of the route 1, that is, daily
distances, daily transport work, daily time of transport,
ride and work, as well as daily fuel consumption, daily
combustion and technical speed were presented in
Figures 3 to 8.

Figure 3 shows daily distances of the route in km
as a function of a section number. Diverse distances of
the routes in subsequent days were observed. During

250
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199 188
200 176
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—
100
50 43
0 .
1 2 3 4 S
Number of section
Figure 6 Daily fuel consumption
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£
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o
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£
-g 60.0 56.3
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50.0
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40.0

1 2 3 4 5

Number of section

Figure 8 Technical speed

the days 1, 2, 3, 4, these distances are between 605 and
734km, therefore, they are similar to a maximum daily
range. Therefore, in these sections, there is a risk of
inability to reach a point of destination in the event of
even minor disruptions of traffic flow. Whereas, on a day
5, daily length of the route is much shorter, 150km,
which results from the way of organization of the route.

Conducted analysis showed that daily transport
work is diverse analogous to diversity of daily mileage
(Figure 4).

Daily duration of transport is almost identical in all
the sections of transport, because during the days: 1, 3, it
is 9 h 45 min, whereas, in the sections 2, 4, it is 11 h 30
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min, only in section 5, it is 2 h 40 min. Daily duration of
drive is analogous to duration of transport. In the event
of daily working time, there is high diversity in every
section of the route (Figure 5).

Daily fuel consumption is diverse similarly to daily
distances. However, in specific sections, small differences
in fuel consumption can be observed, which can be
caused by variability of the road conditions (Figure 6).

An analysis conducted by the authors showed that
in section 3, there is the highest daily burning 29.5
L/100km, whereas the lowest 28.7 L/100km was found
in section 5 (Figure 7).

The highest technical speed was recorded in section
3, which was 75.7 km/h and the lowest 56.3 km/h was in
section 5 (Figure 8).

As a result of research conducted in a real object,
the authors perceived the opportunity of improving the
transport process by implementing innovative solutions.

6 Improvement of the transport process
executed with use of an innovative
monitoring system

Time of drive of analysed route 1 is 40 hours and
10 minutes and it is divided into five working days. It
should be checked whether application of the monitoring
system should have impact on shortening the time
of transport. In order to check the examined route 1,
Table 4 was created. To simplify it, it was assumed
that departure starts at 0:00 o’clock, but table allows
to change the moment of departure. The set of data
was also changed - time of loading and unloading, time
of ride, pauses. Data are entered to the field of grey
background, whereas, remaining data such as hours of
departure, arrival, end of a working shift, time of work
and day are not changed.

Shortening the time of execution of this transport
to 4 days, while maintaining 5 working shifts is possible
in the event of maintaining the standard worktime and
driver’s rest (Table 4). To sum up, in the route 1, time
of drive can be shortened by 1 day. It generates savings
because vehicle and driver can be used for an additional
transport order.

Conducted analysis showed that the selected route
is optimal. Alternative routes are longer, the roads
are of the lower categories and require longer time
of drive. Only in the run to Odense, change of route
can be considered, that is, ride ,there” through Police,
which would shorten the time of drive through Germany
and reduce the amount of remuneration of a driver
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