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Abstract

Given the fact that logistics activity takes place in a very dynamic environment the state of the
logistics system should be constantly monitored, analyzed and evaluated. The research is devoted to
an important and at the same time complicated issue — the process of designing logistics systems as
an important component of the operation of the enterprise. This problem is not fully understood
both at the theoretical level and in the field of practical application of design principles. The
purpose of scientific research is to determine the essence, tasks and features of the processes of
designing logistics systems. The authors use such research methods as descriptive, comparative and
systemic. The essence of the concepts of “project” and “design” is considered in the article. The
main tasks of designing logistic systems are determined and possible conditions of their
implementation are given. The study found the most important factors determining the success of
the project on design of logistics systems. A system of branch logistic functions has been proposed.
The factors that determine the success of logistics systems implementation are systematized. On the
basis of the research, general recommendations for the design of logistics systems at any type of
enterprise have been generated. The list of solutions that are accepted in the process of designing
logistics systems has been proposed. Stages and steps in the design of logistics systems have been
identified according to the tasks of designing logistic systems. Research results have shown that
designing logistics systems should take into account the possible risks of implementing a solution
and calculate with the help of mathematical models, possible benefits and losses for the enterprise.
In addition recommendations to boost the efficiency of designing logistics systems have been
distinguished.
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INTRODUCTION

A demanding market and growing competition mean that enterprises need to look for new
solutions in the manufacturing process, adapting to customer requirements through systematic
product improvement and after-sales service. Measures to improve should be characterized by
efficiency, that is, achievement of results, not worse than competitors, but with less costs. Exactly
because of this reason entrepreneurs seek to achieve new management and information technology
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solutions, as well as in other interdisciplinary areas such as telecommunications, automation,
robotics, flexible manufacturing systems, materials science and microelectronics. The constituent
increase in the efficiency of the enterprise is the development of a logistics system that requires
careful preparation. Above all, the key to the efficient operation of logistics systems is the high
level of their design.

LITERATURE REVIEW

Theoretical substantiation of project management and designing is at the core of the studies of
domestic and foreign researchers, among them: Razu (2006), Bjeg'juli (2002), Burimenko et al
(2017), Denysenko et al. (2016), Larson and Gray (2011), Mykytiuk (2014), Rumjanceva et al
(1996), Balakrishnan et al (2017), Morris (2013), Schwalbe (2004), Séderlund (2004), Turner
(1996) etc.

Implementation of logistics systems and their impact on the functioning of enterprises is
considered in the works of: Hemamala et al (2017), Ballou (1995), Bostel et al (2005), Kuhn and
Schmidt (1988), Multaharju and Hallikas (2015), Gopfert and Wellbrock (2016), Han (2019) and
others.

PAPER OBJECTIVE

The paper purpose is to study the essence of the design of logistics systems, the definition of
its objectives, the characteristics of its stages and the development of practical recommendations for
its implementation at enterprises of all types.

RESULT AND DISCUSSION

In modern conditions of functioning of enterprises, aspects related to optimization of their
activities play an important role. The introduction of logistics systems in a market economy is an
important factor in the development of entrepreneurship. When designing and refining logistics
systems, it is necessary to have a sufficient level of data, the accounting of which, as well as
collection and processing, must be continuous. However, for further familiarization with the
essence, features and methods of designing logistics systems, the definition of the term “project”
must be done (Table 1):

Table 1
Approaches to the definition of “project”

Concept Definition

System complex of planned (financial, technological, organizational, etc.)
documents containing a complex system model of actions aimed at achieving a
certain goal (Razu, 2006)

A sequence of interrelated events occurring during a limited time period, which are
aimed at achieving a unique, but at the same time, certain result (Bjeg'juli, 2002)
A comprehensive, one-time event, limited in time, budget, resources, as well as
Project clear performance guidelines tailored to the needs of the customer (Larson and
Gray, 2011)

The project is one that includes the idea (problem), the means of its
implementation (all solutions of the problem) and the results obtained in the
process of implementation (Mykytiuk, 2014)

The project always focuses on the result, on the achievement of certain goals, on a
specific subject area (Burimenko et al, 2017)

Consequently, the project is a plan, a scheme, a goal that should be implemented. In turn,
designing is the process of creating a project — a prototype of the predicted or possible object (state).
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Designing a logistics system is a multi-faceted, multi-criteria and multi-stage process. This task
requires taking into account a number of conditions and technological assumptions, and should:

- characterized by a systematic approach;

- use the knowledge of many disciplines in scientific fields such as: management, sociology,
science of safety and defense, mathematics, computer science, transport, telecommunications,
engineering, information technology, automation and robotics;

- be interdisciplinary;

- use mathematical models and simulations.

Designing logistics systems at the enterprise is possible under different conditions and may
have different end goals:

- designing logistics systems in an existing company that has not yet had such a solution
(internal transport subsystem, storage, procurement, distribution);

- development of a functioning logistics system (for example, automatic identification,
packaging, palletizing, flow control of the material on the production line);

- development of the logistics system as part of the newly created company;

- design of logistic objects (for example, modern warehouses based on WMS);

- design of the flow of material goods and information in the logistics system, which includes
participants in the upper and lower parts of the supply chain (for example, using the concept of
“JIT” and automatic identification);

- development of logistics processes, including ERP class systems (transport, storage,
packaging, customer service and ordering).

In the design process, there are various options for solutions in those or other areas, each of
which can reach the logistical goal. Most importantly, in combination with each other in one
system, they will give a synergistic effect (Razu, 2006). A list of possible solutions related to this or
other aspect of the design process of logistics systems is presented in Table2.

Table 2

List of solutions that are accepted in the process of designing logistics systems

The component of the process Questions that need to be addressed

- Choice of vehicle type

- Definition of travel routes

- Storage strategy

- Registration of documents

- The size of the buffer stock

- Short-term forecasting of sales

- Collect information about customers’ needs and expectations
- Response to needs and expectations

- Ordering

Making orders - Data processing

- Data analysis

- Use of warehouse space

Storage - Distribution of assortment

- Configuration of the warehouse

- Selection of equipment

- Storage / reception

- Movement

Packaging - Storage

- Protection

- Aggregation of volume of production
- Planning time to perform certain operations
- Location, number and size of objects
- Demand for objects

Transport

Stocks

Services

Inland transport

Production planning

Distribution
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Project management involves achieving the goal in accordance with the defined requirements,
taking into account the constraints on terms, cost and quality indicators (Rumjanceva et al, 1996).
The main precondition for the development and implementation of logistics solutions is the
expected benefits of improving the company's performance. An undisclosed issue is the
development of an integrated logistics system for the enterprise. The essence of the project is to
integrate the branched activity, which is classified as a logistical enterprise. Consequently, the
development and implementation of the logistics system is related to the restructuring of the
company and applies to all areas of its operation. Therefore, we can assert that the design of
logistics systems is intended to perform a number of tasks at the micro and macro levels (table 3).

Table 3
Tasks of designing logistic systems

At the micro level At the macro level
Tasks of optimal progress of the material flow in Tasks for placing elements of logistic infrastructure
the production system (warehouses, terminals)

Tasks of placement of capacities, equipment,
workplaces, goods in the warehouse
Task designing warehouses Complex tasks of distribution systems design

Tasks for the design of cargo delivery systems

The process of designing the logistics system must be preceded by:

- definition of the goals, place and role of the developed system in the company's strategy and
its tasks;

- definition of logistics solutions used at similar enterprises;

- determination of criteria for evaluating the developed system;

- definition of the budget of the developed system.

The following stages and activities can be distinguished in the process of designing logistics
systems (table 4).

Table 4
Stages and steps in the design of logistics systems
Stage Name of the stage Actions
1 2 3
- definition of the design purpose and its utility functions;
Determining external conditions, - business case for system design;
| defining the problem and - determining the number and structure of streams of entrances and
determining the quality pattern of exits of the system;
the designed system - defining the system quality standard;

- defining financial, technical, legal and ecological restrictions.

- identification of material goods and information flows in the system;
- description of the transformation processes of material goods and
information;

- determining storage needs and methods of storing material goods and
storage parameters;

- determining the needs of means of transport, transport technology and
parameters of transport routes;

- establishing parameters of logistics processes;

- determining the costs of logistics processes;

- establishing system management methods.

1 Development of the system concept

Table 4 continuation on the next page
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Table 4 continuation

1 2 8
- system functioning analysis;
i Analysis and evaluation of system - system assessment in terms of costs, technical capabilities, time,
opportunities parameters of management and executive processes;

- selection of the most advantageous system opportunities.

- detailed analysis of the selected system opportunities;

- developing technology for implementing executive processes;
- defining information flow technology;

- developing management process technology

Implementation of the selected
IV | opportunities and development of
the system functioning technology

After the completion of the project, which is preceded by an analysis and evaluation of
possible options, the technology of the system is being implemented and developed. Since the
implementation of the logistics system will affect all the company's functions, it must be carefully
prepared and implemented in a very short time.

The most important factors determining the success of the project can be included (Larson
and Gray, 2011):

- mutual understanding and trust in the organization that manages the project;

- the correct definition of project constraints: the scale of the project, time, cost, quality;

- responsibility, trust and honesty of senior management, real support of the project by the
senior management;

- focusing on people in project management (taking care of their knowledge development,
raising competencies, creating an appropriate incentive system and ensuring an adequate flow of
information);

- the ability to make the right decisions from the top management;

- rapid response of the main management to emerging problems;

- appointment of competent people to the position of project managers;

- experience in implementing projects (both employees and managers), proper control over
timely progress of work;

- identification of risks in the project, risk management skills, monitoring and control of
project costs;

- clearly defined project implementation strategy, depending on the nature of the project, the
project's organizational structure, specificity and scale of tasks (correct definition of the principles
of cooperation, hierarchy and subordination);

- proper management of relations with the project stakeholders;

- use of IT tools that support project management in an organization.

Logistics system design is primarily aimed at minimizing logistical risks at all levels of the
hierarchy of management of the logistics system (table 5). Incorrect configuration of the logistics
system leads to increased costs for logistics and lower customer service, in which case it is
necessary to decide on the improvement of the logistics system of the company. This is a complex
issue with an interdisciplinary nature and therefore the improvement of the logistics system requires
multidisciplinary analysis.

Table 5
Risks at different levels of logistics chain management

Levels of logistics chain

Risks of logistics chain management
management

Inadequate choice of enterprise strategy, inadequate goals and objectives,
incorrect or inefficient planning
Deviation from implementation schedules, inefficient allocation and provision
of necessary resources
Inconsistency of actual indicators with planned values, late adoption of
corrective actions, etc.

Strategic management

Planning and coordination

Operational management
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Realization of separate logistic purposes can be provided by system of branch logistic
functions, namely:

- planning of the production program;

- planning of the production process;

- planning of the use of power;

- planning of material flow;

- internal production transportation;

- production control;

- operational management of production;

- ecology of production processes;

- packaging.

Logistics activity takes place in a very dynamic environment, so the state of the logistics
system should be constantly monitored, analyzed and evaluated. The goal of improving the logistics
system of the company is to increase the efficiency of logistics processes and improve the
company's image on the market. The effect of optimizing a logistics system can be as follows:
limiting the number of objects, for example, by consolidating them, changing their location or
expanding the system by increasing the number of exploited distribution objects. The main criterion
for change is to increase the efficiency of the logistics system and minimize overall logistics costs
while maintaining the desired level of customer service.

The modern organization and operational management of production (material flows) must
meet certain requirements, namely (Denysenko et al, 2016):

- providing rhythmic, coordinated work of all production units on a single schedule and even
output;

- ensuring maximum continuity of production processes;

- ensuring the maximum reliability of planned calculations and the minimal complexity of
planned work.

A prerequisite for optimizing the logistics system is the availability of a diagnostic system
that would provide the enterprise management apparatus with the necessary data on the state of the
subject, which would be the basis for decision making and forecasting for the future. The diagnosis
of the operating system will have the effect of detecting its defects. Designing logistics systems
should take into account the possible risks of implementing a solution and calculate with the help of
mathematical models, possible benefits and losses for the enterprise.

In order to increase the efficiency from the practical results of designing logistics systems, the
following recommendations should be distinguished:

1. Intelligent demarcation and correct decomposition of project objectives.

2. When designing a logistics system of an enterprise it is recommended to use information
technologies that would allow visualization of the future logistic model for all its participants.

3. Development of an integrated diagnostic system for defects in the functioning of the
logistics system.

CONCLUSIONS

The subject of research combines engineering issues with the expected level of efficiency of
the movement of material flow and related information. The issue of minimizing mistaken decisions
during the design of logistics systems remains relevant. The problem needs further study, in
particular the study of the application of innovative technologies in the field of process simulation
and the development of an integrated model for assessing the state of the logistics system.
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IMPOEKTYBAHHA JIOTICTHYHUX CUCTEM SIK CKJIAJOBA E®OEKTUBHOI'O
OYHKIIOHYBAHHSA HIAITPUEMCTBA

Inmkin BikTop OsexcanapoBuy HikxonaeBcbka Asina OnexkcanapiBHa
3anopizvkuil HayionanbHul YHigepcumem 3amnopi3bKuil HalliOHAIBHUH YHIBEPCUTET
3anopidcorcs, Yrpaina 3anopixoks, YKpaiHa

3Bakarouu Ha TOW (PakT, LIO JIOTICTUYHA JiSUTBHICTh BiOYBA€ThCS B AYXKE TUHAMIYHOMY
CepeIOBUIL, CTaH JIOTICTUYHOI CUCTEMH CIIiJI TIOCTIHHO KOHTPOJIIOBATH, aHAII3yBaTH Ta OLIHIOBATH.
JlociKeHHs! MPUCBAYCHO BAKIMBOMY 1 BOJHOYAC CKIIQJHOMY MUTAHHIO — MPOIECY MPOCKTYBAHHS
JIOTICTUYHHUX CHCTEM SIK BRKJIHMBOI CKJIAJ0BOI (YHKI[IOHYBaHHs mignmpuemcTBa. s mpobnema He
MOBHICTIO BHBYEHA SIK y TEOPETUYHOMY piBHI, TaKk 1 B 00JACTi MPAaKTHYHOTO 3aCTOCYBaHHS
MPUHLIMIIB MPOEKTYBaHHSA. MeTO0 HayKOBOTO JOCHII)KEHHS € BU3HAYEHHsI CyTHOCTI, 3aBJlaHb Ta
0cOOJIMBOCTEH MPOLECIB MPOEKTYBaHHS JIOTICTUYHHUX cUcTeM. Ilpeamer HOCHiKeHHS MO€IHYE
1H)KEHEpH1 MUTaHHS 3 OYIKYBaHUM pIBHEM €(DEKTHUBHOCTI PyXy MaTepiajJbHOr0 MOTOKY Ta CYIyTHHOI
iHdopmartii. Y poOOTI BUKOPHUCTaHI HACTYMHI METOIW MOCITIKEHHS: OMUCOBUMU, MOPIBHSIIBHUM,
CHUCTeMHHMH. B CTarTi poO3MIsIHYTO CYTHICTH MHOHATH «IIPOEKT» Ta <«IPOEKTyBaHHsA». B xoni
JOCIIUKCHHS BH3HAYEHO OCHOBHI 3aBJaHHS TPOCKTYBAHHS JIOTICTHYHUX CHUCTEM Ta HABEICHO
MOJIMBI YMOBH iX BIpOBa/KeHHS. CHCTEMaTH30BAHO UMHHMKH, II0 3YMOBIIOIOTH YCIIX
BIIPOBAKEHHS JIOTICTUYHUX cucTeM. Ha 0CHOBI poBeAEHOr0 JTOCIIKEHHSI COPMOBAHO 3arajibHi
peKoMeHalli 111010 MPOEKTYBAHHS JIOTICTUYHUX CHUCTEM Ha MHiANPHUEMCTBAX OyAb-IKOrO THILY,
3aMporoOHOBaHAa CHUCTEMa rally3€BHUX JIOTICTUYHMX (YHKIINA. 3alpoOlOHOBAHO CIIHMCOK PIIIEHb, SIKI
NpURMAIOTBCSI B TPOLEC TPOEKTYBAaHHsS JIOTICTUYHUX CHCTeM. B Xoai JociijkeHHS Oyiu
BH3HAYEHI €Tany MPOEKTYBaHHS JIOTICTUYHUX, BIAMOBIIHO JO MOXJIMBHX 3aBJaHb MPOEKTYBAaHHS
JIOTICTUYHMX cHCTeM. Pe3yibTaTu AOCHIKEHb MOKa3ajd, IO HpU MPOEKTYBAaHHI JIOTICTUYHUX
CUCTEM CJIiJl BpPaxoOBYBaTH MOJJIMBI PHU3MKH BIPOBAPKEHHS pINIEHHS 1 pO3paxoBYyBaTH 3a
JIOTIOMOTOI0 MaTeMaTUYHUX MOJEIeH MOJIMBI BUTOAM 1 30MTKH Ui mianpueMcTBa. [IpakTuyHOIO
IIHHICTIO TIPOBEICHOTO JOCHIDKEHHS € 3alpONOHOBaHI PEKOMEHMAIl IIOM0 IMiABUIICHHS
€(eKTUBHOCTI MPOEKTYBAHHSI IOTICTUYHUX CHCTEM.
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INTPOEKTUPOBAHUE JJOT'UHCTUYECKUX CUCTEM KAK COCTABJIAIOIIA S
IOPEKTUBHOI'O ®YHKIIMOHUPOBAHUSA ITPEAITPUATUA

HInmkua Bukrop AjlekcaHapoBuy HuxosaeBckas AluHA AJIeKCaHAPOBHA
3anoposicckuti HayUOHANBLHBLI YHUBEPCUTNEM 3anoposicckuil HAYUOHALHBIL YHUEEPCUMEM
3anopoorcve, Yrkpauna 3anopoaicve, Yrkpauna

VYuauteiBas TOT (akT, YTO JOTUCTHUECKAS JESITEIbHOCTh MPOUCXOAUT B OYCHb JTWHAMHYHOU
cpele, COCTOSHUE JIOTMCTHYECKON CUCTEMBI CIEAYET MOCTOSIHHO KOHTPOJIMPOBATh, aHAIU3UPOBATh
U OlcHMBaTh. lcciaenoBanue NOCBAIIEHO Ba)XHOMY M OZHOBPEMEHHO CIOXXKHOMY BOIPOCY —
mpouecca  HPOEKTHUPOBAHMS ~ JIOTUCTMYECKMX ~ CHCTEM  KaK  BaXHOM  COCTaBIIAIOLIEH
(YHKIMOHUPOBAHUS MPEANPUATHs. DTa MpodiieMa He MOJHOCTBIO U3y4eHa KaK B TEOPETHYECKOM
YpOBHE, TaKk U B OOJACTH HPAKTUYECKOIO MPUMEHEHMs NPUHLMIIOB HpOeKTHpoBaHus. llensio
HAYYHOI'O HCCIICIOBAHUS SIBJISETCS OIpENesIeHHE CYLIHOCTH, 337a4 M OCOOEHHOCTEH IpPOLIECCOB
IIPOEKTUPOBAHUS JIOTUCTHUECKUX cHcTeM. B pa0oTe UCHONb30BaHbl CIIEIYIOIUE METO/bI
HCCIIEA0BAHMSA: ONHCATEIbHBIN, CPAaBHHUTEIBHBIM, CUCTEMHBIM. B craTthe paccMOTpeHa CYIIHOCTH
MOHATHM «IIPOEKT» U «IIPOEKTUpOBaHUE». OIpeneracHbl OCHOBHBIE 3alayd INPOCKTUPOBAHUSA
JIOTUCTUYECKHUX CHCTEM M IPUBEIEHBI BO3MOXKHBIE YCIOBHs UX NIpUMEHEHUsA. CUCTEMAaTU3UP OBAHbI
(axTOphl, 00YCIOBIMBAIOIINE YCIIEX BHEAPEHUS JIOTUCTUIECKUX cucTeM. Ha ocHOBe mpoBeaeHHOTro
UccleIoBaHusl C(OPMHUPOBAHBI OOIIME PEKOMEHIALUU [0 MPOSKTUPOBAHUIO JIOTUCTHYECKHX
CHCTEM Ha NPEANPHUATHAX JIO00T0 THIIA, TPEAJIOKEHA CHUCTEMa OTPACIEBBIX JIOTHCTUYECKHX
¢bynkuuit. IlpeayioskeH CHMCOK peleHW, KOTOpble NPUHUMAIOTCA B MPOLIECCE MPOEKTUPOBAHUS
JIOTHCTUYECKUX CUCTEM. OTalbl MPOSKTHPOBAHMS JIOTUCTHUYECKUX CHCTEM OBLIM OIPE/EICHBI B
COOTBETCTBUM C 3a/ladyaMH IPOEKTUPOBAHUS JOTMCTHYECKUX CHCTEM. Pe3ylbTaTel Mcciael0BaHUN
[IOKA3aJIM, YTO IPU IPOECKTUPOBAHMM JIOTUCTUYECKUX CHUCTEM CIEAYET YYHMTBIBATH BO3MOXKHBIC
PUCKU BHEIPEHHs PELICHHS] U PACCUUTHIBATh C IOMOLIBI0 MAaTEMaTHYECKUX MOJEJIECH BO3MOKHBIC
BBITOJBI W YOBITKM JuIis mpeanpusitua. Kpome Toro, ObUTM BBIIENEHB PEKOMEHIAIMH TI0
MOBBIIIEHUIO 3(PPEKTUBHOCTH MPOEKTUPOBAHUS JIOTUCTUUECKUX CHCTEM.
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