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Abstract. A comparison is made of production and
logistics strategies based on Push and Pull strategies and
the advantages and disadvantages of their application to
the enterprise are analyzed. This makes it possible to
make a choice between flow management systems
according to the market conditions and the characteristics
of internal processes in the enterprise.

Was presented a mathematical model of choosing the
construction’s principle of production-logistics system of
the enterprise and practical recommendations for its
implementation. A system of indicators characterizing the
efficiency of the production and logistics system of the
enterprise has been formed. The following indicators have
been identified as key criteria influencing decision-
making when choosing a production and logistics system:
reliability of the supplier; availability of warehouse space;
fluctuations in demand; productivity; quality of
production.

The evaluation of the indicators of JSC "Milk
Alliance" showed that at this point in time the production
and logistics system of the enterprise most fully meets the
requirements of the pushing concept of flow management.
At the same time, the analysis provided an opportunity to
identify the directions that the company needs to work on
in order to further transition to the principles of the
pulling concept, namely the need to improve interactions
with existing suppliers and search for new suppliers. It is
determined that the selected problems at the enterprise are
important factors of construction of production and
logistics systems on the principles of extraction.
Therefore, they can be used as criteria that influence the
decision on the choice of production and logistics
concept.

Key words: production - logistics system, flexibility,
inventories, concepts of flow management, efficiency
criteria, system of indicators.

Introduction

Given the new economic conditions, an effective
production and logistics system must meet such
requirements as rapid response to changing demand,
reducing the level of all types of inventory, fulfilling

orders with high quality of service and more. In this
regard, in the design of modern production - logistics
systems, work is underway to replace the sale policy of
manufactured goods with the production policy of goods
sold; minimizing the time of production through the
technological process, reducing the batch of resources and
batch processing, reducing all types of downtime and
inefficient intra-industrial transportation.

Formulation of problem

Accordingly, more and more implementation is
underway with "dynamic" production and logistics
systems, which allow to satisfy the needs of the clients
most fully and meet the requirements of the economy of
post-industrial society. In particular, they are built on the
principle of pulling consumers to points of sale, which
provides flexibility and high level of service, thus creating
the conditions for a quick response to changing customer
requests. At the same time, the factors analysis that
influence the overall choice of production-logistics
system strategy shows that the "cost-effective” option of
the strategy, aimed at reducing all types of costs, is fully
justified in conditions when demand is demanded, the
requirements for diversity are limited and the volume of
production is high. In this sense, scientific approaches,
practical methods and models for choosing a method of
managing production and logistics systems based on
different concepts of material flow management and the
indicators that form them are of particular interest for
research.

Analysis of recent research results

In today's economy, one of the basic competitive
advantages of any organization is the ability to quickly
and efficiently meet customer requests according to their
requirements. The most important tool in the process of
achieving this goal is the focus of the organization as a
whole, because it is the formation of an effective system
of promotion of goods along the supply chain, allows you
to deliver the necessary goods to the consumer at the right
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place, time, quantity and quality and at the lowest cost.
Today, especially in foreign practice, there are many
approaches to determining the performance indicators of
production and logistics systems. Thus, A. Gunasekaran,
S. Patel, E. Tirtiroglu propose a system of performance
indicators, classified by processes [1]. Houseman
considers the distribution of metrics by types of flows [2].
Chan and Ki subdivide performance appraisal indicators
into groups: quantitative (cost, lead time, production
capacity and resources) and qualitative (customer
satisfaction, degree of flexibility, integration of
information and material flows, risk management and
supplier performance) [3].

However, taking into account or using certain
scientific approaches does not guarantee the undoubted
efficiency of the production and logistics system of the
enterprise. A combination of adverse external factors
(fluctuations in prices, arbitrary increases in supply
parties, deviations from production schedules, and the
like, etc.) can lead to disruptions or failures in the supply
chain, and consequently reduce the reliability of supply
and increase the costs of the enterprise. Therefore, one of
the most difficult problems that management faces in
modernizing the production and logistics system of the
enterprise is the choice of a way to manage the goods
flows, which is determined based on the overall goals of
the company, market situation, features of the processes
of the enterprise and other factors. Thus, the management
of the enterprise is faced with a multicriteria problem,
which solution can be used in different ways. The
following methods of solving such problems are
distinguished in science: utility theory method [4],
criterion importance theory [5; 6], the weighted sum
method [7; 8] method of hierarchy analysis [9; 10.].
However, despite the abundance of scientific research in
this area, it should be emphasized that a number of
conceptual and methodological tasks are underdeveloped
and require further study, in particular regarding the
choice of how to manage the flow of goods in the
enterprise.

Purpose of research
Development of methodological provisions for the

design of production and logistics systems based on the
pulling concept of flow management, as well as the

Storage
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development of models to choose the principle of
construction of production and logistics system and
practical recommendations for its implementation. To
achieve this goal the following tasks were solved:

- refinement of methodological approaches to the
design of production and logistics systems based on the
pulling concept of flow management;

- development of a mathematical model of decision-
making on the choice of the principle of construction of
production and logistics system of the enterprise;

- formation of a system of indicators characterizing
the efficiency of the production and logistics system of
the enterprise.

Results of research

In modern science and practice, the issues of
designing logistics systems of enterprises are given much
attention, which is primarily due to the subject of their
research - flows. Their diversity - material, labor, service,
information, energy, financial - requires a clear
organization and synchronization with each other not only
within the enterprise, but throughout the supply chain.
The lack of common principles for flow management
makes it impossible to use the synergistic effect of their
combination and leads to loss of the entire production and
logistics system. The main information taken into account
in the development of production and logistics systems is
information on the market, production, material and
information flows. Therefore, the research is based on
modern scientific approaches in the field of logistics,
marketing and management. Thus, in the logistics and
marketing activities distinguish two basic principles of
material flow management: ejection and extraction.
Accordingly, production and logistics strategies based on
these principles were called Push and Pull strategies.

Manufacturing and logistics system, pushing type
(Figure 1), means an adaptive system that performs
certain production and logistics functions, which is based
on the principle of transferring the resource from the
previous link of the logistics chain to the next according
to a centralized delivery schedule. In it, the main focus is
on material flow planning based on demand forecasts, and
production and trade "push" their goods to points of sale
according to the delivery schedule and do not depend on
the needs of customers.
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Fig. 1. The scheme of Push Strategy.
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Production — logistics system based on the pulling
concept (Fig. 2) can be described as an adaptive feedback
system that performs certain production and logistics
operations based on the principle of transferring the
resource from the previous link of the production and

logistics chain the following at the request of the end
consumer, the customer. In it the buyer is "attracted" to
the point of sale and the signal for the beginning of the
production process is also given by the consumer.
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Fig. 2. The scheme of Pull Strategy.

The purpose of both concepts is to meet the needs of
the next link at the expense of the previous one's
resources. The main and defining differences of
production and logistics systems based on pushing and
pulling concepts are:

- flow control method,;

- the degree of centralization of supply planning for
inter-link transmissions;

- approaches to establishing the
determines the movement of material flow.

Each method of organization of production and
logistics system has strengths and weaknesses that
influence the strategy of enterprise development. Thanks
to the basic characteristics of the pulling concept
(flexibility, high quality of service, reduction of inventory
standards), the flow management system makes it
possible to respond quickly to changes in customer
requests. As a result of its construction, the company
shortens the production cycle, increases the turnover of
inventories and, in fact, carries out work to order. At the
same time, the principle of extraction requires timeliness
and quality of deliveries, as they ensure the operation of
the entire production process in the absence of stocks or
their minimum size. Similarly, the system does not
provide input quality control, so the reliability of
supplying quality materials is one of the main conditions.

Considering the strengths of the push system, it is
possible to note its stability and the possibility of
organizing the input control, which allows to ensure the
satisfaction of stable high demand. However, it also has
drawbacks, namely the lack of clarity in demand tracking
and the mandatory availability of insurance reserves and
reserves. Therefore, for this system, demand fluctuations
are extremely negative. Reserves that allow for
fluctuations require significant financial costs, additional
storage space and manpower from the system.

Accordingly, the management of the enterprise in the
design of production and logistics system is tasked with
choosing between pushing strategies focused on mass
production planned production and pulling, which focus
on the production of small batches at the request of the
consumer. Assessment of the strengths and weaknesses of
the concept allows the company to choose between flow

rhythm that

management systems according to their market conditions
and the characteristics of internal processes in the
enterprise. At the same time it is necessary to adhere to
generally accepted principles of strategy development,
such as systematic, adaptability, global optimization,
logistical coordination and integration.

The first stage in the design of the production and
logistics system is goal setting. The company can set the
following types of goals: 1) Achieving certain values of
the market share indicator.2) Increasing the efficiency of
activities that are necessary when the needs of consumers
are not met or are not met at the expense of resources high
costs, ie with inefficient use of capital, staff and
production and technical potential of the company.

This step is crucial because it allows us to formulate
a vision for the future of the company [11].

After defining the goal, the management of the
company must make a choice between the type of
production and logistics system, that is, identify the
appropriateness of using an enterprise system based on
pulling or pushing concepts. This can be done through a
detailed examination of the company specificity, market
conditions, geographical location and other factors, using
methods of mathematical and economic modeling.
However, when designing a production and logistics
system, it is important to understand that the object is the
processes that occur in the enterprise in real time and
meet the current economic conditions. To choose an
alternative strategy of production-logistics system of the
enterprise we use the method of hierarchy analysis
(MHA). The purpose of the method is to justify the best
choice of the proposed alternatives, the characteristics of
which are vectors with heterogeneous, including with
indeterminate, separate components [12].

The essence of the method of analysis of hierarchies
lies in the step-by-step solution of such interconnected
individual problems as:

- construction of indicators hierarchical structure;

- evaluation of the hierarchical arrangement of
individual indicators for each hierarchy's level;

- comparison of available alternatives and choosing
the best one.
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This method seems simple, straightforward and easy
to calculate. Accordingly, it is widely used in practical
activities to perform decision-making tasks in different
productions: to choose one best or several best options, to
sort (rank) all the options by preference, etc.

The following are the advantages of using the MHA
over other methods of selecting alternative projects and
prioritizing them.

- uses a hierarchical structure and enables decision-
makers to determine the level of strategic goals and
specific indicators to better assess strategic alignment.

- goes beyond financial analysis as a result of
integrating quantitative and qualitative parameters.

- enables decision makers to measure the relative
importance of projects, including their benefits, costs,
risks and opportunities, leading to more efficient use of
funds.

- can be applied to any organization with any level of
maturity, since the data is normalized using numerical
estimates or expert judgment when the required indicators
are unavailable.

- is subjected to sensitivity analysis, which provides
a greater number of analytical capabilities when
considering a particular scenario [13].

For choosing the constructions principle of
production-logistics system, we will evaluate the state of
the enterprise and the possibility of implementing the
system in the existing conditions. Based on the level of
indicators, we can conclude on which system at a given
moment conditions are most fully meet its requirements.
At the same time, we will evaluate the directions that the
enterprise needs to improve in order to further transition
from one system to another.

Since the study of company performance is carried
out at the current time, the solution of the problem will
occur in the conditions of certainty. Thus, we construct a
model of linear decision-making programming under
certainty. There are many variants of system V

V= (Vi V) 1)
where Vi — is pull system,
V3 — is push system.

Each variant of Vi is characterized by the values of
the Xi criteria. That is, for each variant there is a vector
criterion X

X = Xl, Xn) (2)
where n — is number of criteria,

Xi takes a value from the set Ni (scale)

The objective function in this case will be
represented by an additive function:

h (x) = aing (x) + aznz (x) + ... + amNm (x) > max  (3)
where a; — is degree of criterion's significance(its relative
weight),

nm (X) — is the level of its importance in the
enterprise.

The whole set of n criteria under consideration
should cover key procurement, production, and
consumption processes that are important for both the
towing and the pushing systems.

As criteria that influence the decision-making on the
choice of production and logistics concept we have
selected the following indicators:

- Supplier reliability is a particularly important
criterion for the pull strategy in which suppliers and their
relationships with suppliers are key;

- availability of warehouse space - the criterion is
more inherent in the pushing strategy, since fuzzy demand
tracking implies the availability of insurance stocks;

- fluctuations in demand - a criterion characteristic of
both concepts, but due to the low flexibility of greater
impact it has a pushing strategy where fluctuations in
demand can lead to more negative consequences;

- labor productivity is a factor that has a great impact
on both alternatives, because for the extraction principle it
provides a short production cycle and for the ejection - the
efficiency of the whole system, which is directly
dependent on the volume of production and income;

- the quality of the products produced is also a factor
that matters for both systems. The quality level must be
assessed both at the entrance to the production logistics
system and at the exit. Both factors are extremely
important for the hauling system. Lack of input control
causes increased responsibility of suppliers, and lack of
inventory makes the quality of manufactured products one
of the priority tasks of production, because each unit of
defective goods generates the need to create a buffer.

In view of the peculiarities of the first two criteria
and their impact on the production-logistics systems of
different types, we will divide them into additional
indicators 1 (coefficient of supply’s volume, coefficient of
supplies quality, coefficient of materials supplied quality;
factor of suppliers distance), 2 (coefficient of supply) the
maintenance of work in progress, the coefficient of area
security of finished products retention, the factor of area
security of raw materials retention). Thus, the system of
indicators that influence the decision on the choice of
production and logistics concept has the following form.

The integrated coefficient of each indicator is
calculated as the weighted average of the partial
coefficients.

NN, D,
i (4)

The Ni ratio indicates what level each of the metrics
in the enterprise is. Moreover, each indicator of ni is
compared to its significance level for Ni analysis. In order
to evaluate this level, you must arrange all the indicators
by their degree of importance so that the rule n1> n2>...
ni is satisfied. Ranking is by Fishburn rule [14]:

2(n—i+1)
And if we assume that the development’s level of the
production-logistics system of the enterprise is equal to 1,

then the matrix "A" constructed using the method of
pairwise comparisons will have the form.

N.
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Table 1. System of indicators that influence decision making when choosing a production - logistics concept.
Index Indicator Partial Integrated
coefficient coefficient
Provider reliability Delivery ratio Ny N1
The timeliness of deliveries Ny
Quality factor of the supplied materials N3
Vendor Remoteness Ratio N4
Existence of warehouse | The coefficient of security of the area of Ns N2
areas maintenance of work in progress
The coefficient of security of the area of Ne
retention of finished products
The coefficient of availability warehouse of nz
raw materials retention
Fluctuations in demand Coefficient of actual sales deviation from Ng N3
planned
Productivity The level of productivity Ny [\
The quality of the | Quality factor of the produced products Ni1o Ns
products
Source: prepared by the author
1 NN N Ny ayy Gyp Ayz Ay Ggs
N2 Ng Ny Ny Uy Qgp Ayy Ay Qg
% 1 % % % A=|ay ay ay ay ay
1 ot Ay up Ayz gy Ags
g Mo Moy NN .
N, N, N, Ng sy Asp Qs Ay Ass @)
N, N, N, N, Then to determi_ne the proportion of gach indicator in
N NN 1 N the level of _ente_:rprlse‘s processes we find the average
L 5 value of the line items:
Ng Ny Ng N @
Nl NZ N3 N4 (6) (12
The matrix "A" allows you to evaluate which A=| a,
indicators in the enterprise are more important. For this
purpose, a normalized matrix "A" is calculated by 4
dividing the elements of each matrix "A" column by the as

sum of the elements of these columns.

(8)

The assessment of the processes importance for each

systems is made taking into account the experience of
specific enterprises. To do this, we add a pairwise
comparison matrix (Tables 2, 3.)

Table 2. The matrix of pairwise comparison of indicator’s importance for the pull-system.

- B w E 2 S 2

s> L p= 3
Index é 3 é é g § -‘8" '?2) %% g
eS| ge5 | SE| 3 25 | °

| £s° | 83| 8| sg

(i Z a =S
Provider reliability 1 1 1 1 1 5
Existence of warehouse areas 0 1 0 0 0 1
Fluctuations in demand 0 1 1 0 0 2
Productivity 0 1 1 1 0 3
Provider reliability 0 1 1 1 1 4
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Table 3. The matrix of pairwise comparison of indicator’s importance for the push system.

Index

“= = > B »n
o o = 4]
82| 8%, | 52| = 23 |
S| 588 | EE| B 55 | 8
o.c 225 25 3 & a =
oe < S QT S o
L = o =
o =
Provider reliability 1 0 0 0 1 2
Existence of warehouse areas 1 1 0 1 0 3
Fluctuations in demand 1 1 1 1 1 5
Productivity 1 0 0 1 1 3
The quality of the products 0 1 0 0 1 2
Source: prepared by the author
Table 4. Criteria for evaluating the importance of indicators for pull and push systems.
Index The degree of importance
pull coefficient push coefficient
Provider reliability 5 0,33 2 0,07
Availability warehouse areas 1 0,07 3 0,27
Fluctuations in demand 2 0,13 5 0,33
Productivity 3 0,2 3 0,2
The quality of the products 4 0,27 2 0,13
Thus, the hierarchy of decision-making is as follows:
Choice of flow management concept
| | | |
Provider reliability Availability Fluctuations in Productivity The quality of
warehouse areas demand the products
Pull Push Pull Push Pull Push Pull Push Pull Push
0,33 0,07 0,07 0,27 0,13 0,33 0,20 0,33 0,327 0,13

Fig. 3. The hierarchy of decision making for the choice of logistics concept.

In fact, tables 2 and 3 define the importance criteria
for a given production-logistics system. It should be noted
that in scientific research there is no precise formal
definition of the criteria'i importance, so as a rule this task
is solved by an informal method, involving experts who
come from their own understanding about the importance
of individual indicators. As a result, we get criteria for
evaluating the importance of indicators for both systems.

The purpose of both concepts is to meet the needs of
the The estimation of the two systems is based on the
calculation of the combined weighting factor for each of
them.

Push: 0,33N; + 0,07 N2 + 0,13 N3 + 0,20 N4 + 0,27
N5 = X1.

Pull: 0,07 N1 + 0,27 N2 + 0,33 N3 + 0,33 N4 + 0,13
N5 = X2.

Accordingly, a system that has a combined weight
ratio is greater and is optimal for a given enterprise when
available.

Let’s calculate the value of indicators for JSC "Milk
Alliance" (Table 5).

The values of the indicators that influence the
decision making when choosing a production-logistics
concept for JSC "Milk Alliance™.

Pull: 0,33 * 0,56 + 0,07 * 0,64 + 0,13*0,8 + 0,2 *
1,22 +0,27 * 0,97 = 0,84.

Push: 0,07 * 0,56 + 0,27 * 0,64 + 0,33 * 0,8 + 0,33 *
1,22 + 0,13 * 0,97 = 0,99.

The results show that today it is more profitable to
use a pushing production and logistics system at the
enterprise. And in view of the weight and significance of
the criteria, in order to switch to the Milk Alliance JV
flow management system, it is first necessary to pay
attention to working with suppliers, improving
relationships with them or finding new suppliers.

If it is impossible to implement a pulling strategy (as
in the object of research), the company needs to conduct
an analysis of factors that impede the change of
production and logistics system. When identifying a
problem and finding a solution, an important aspect is to
eliminate the underlying causes of the discrepancy.
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Table 5. The values of the indicators that influence the decision making when choosing a production and logistics

concept for JSC "Milk Alliance™.

Index Indicator Partial coefficient Integrated
coefficient
Provider Delivery ratio 4754520 N1=0,56
reliability "= =150380 0.92
The timeliness of deliveries 10 nocmau ! mic
, = —=0.77
13 nocmaul mic
Quality factor of the supplied 148 m/ mic
materials n,=————=0.98
151 m/ mic
Vendor Remoteness Ratio n,=90% > 100 xn=0.1
Availability KoedimienT 3abe3medeHoCTi muIomii 120220 N>=0,64
warehouse yrpumanus H3B Ng=—"—=
areas 124610
KoedimienT 3abe3medeHOCTi Mo 90000
yrpumanHs I'T1 Ng = m =0.95
The coefficient of availability 148000 1
warehouse area of raw materials n,=———=1
retention 145500
Fluctuations in | Coefficient of actual sales deviation 5360800 opn [ mic N3=0,8
demand from planned Ng = =
6742000 epn/ mic
Productivity The level of productivity 12100 N4=1,22
ng =——-—=122
9900
The quality of | Quality factor of the produced 1450 m/ mic Ns=0,97
the products products Ng=—-———=097
1490 m/ mic

Source: prepared by the author

In this case, all obstacles to the construction of the
pulling concept can be divided into bulk and
insurmountable. The insurmountable causes, as a rule, lie
in the external environment of the company, which cannot
be influenced, first of all, by the nature of consumption or
the specificity of production technology, its dependence

production

on chemical or biological processes. In this case, the
company is forced to find other tools to achieve this goal.
Overcoming obstacles, as a rule, are the characteristics of
the internal environment of the company. For example,
features of interaction between workshops, departments,
suppliers, customers, etc.

Working in a
warehouse

marketing

Distribution to

marketing
order

N
assembling marketing

i purchase >; production >; assembling > marketing

assembly to
order

marketing Work to order

Custom design

where is a push,

Source: prepared by the author

- | >is a Pull strategy
Fig. 4. The main combinations of Push and Roll strategies.
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When working with them should develop a plan for
solving the problem and the stages of its implementation.
After eliminating the root causes, you can return to
assessing the possibility of building a traction system.

However, in practice, basic types of pushing or
pulling production and logistics systems in a "clean” form
are rarely used. Typically, enterprises combine ways to
eliminate bottlenecks based on their own technological
process. And if you can conditionally divide the supply
chain into the following stages: procurement, production,
installation and marketing, there are five major
combinations of Push and Pull strategies: warehousing,
custom distribution, build-to-order, work-to-order and
custom design.

Most desirable for businesses in most sectors of the
economy is the closest possible approach to a full Pull
strategy (custom design). After all, the pulling concept of
logistics is universal and can be applied in the
construction of production and logistics system in any
field of activity. Dennis Hobbs [15] clearly identifies the
six stages of building a production and logistics system
based on a pulling concept.

1. Initialization and launch of the project. This stage
contains the formulation of a strategic vision for the
future company, determining the composition of teams
and training participants, drawing up a plan of action,
defining the powers of teams, their tasks, organizing the
collection of information necessary for the design of
supply chains on a pulling basis.

2. Documenting products, processes and materials.

3. The stage of final review, which is to complete the
information-gathering activities, ie to reach consensus and
approve management decisions on products, volumes and
working minutes per day on the drawing line.

4. Production capacity planning. The purpose of this
phase is to create an extraction strategy model based on
the estimated volume of resources.

5. Commissioning of the line. At this stage, the clock
and switching time of operators are synchronized; the
correctness of the distribution of tasks across workplaces
and ergonomic planning of the workplace are checked; a
plan is made to reduce work in progress; a mechanism for
continuous improvement of the process is introduced.

6. Assimilation, that is, checking the operation of the
line and assessing its compliance with the criteria of the
drawing concept. At this final stage, deviations are
identified and correction strategies are developed.

The measures carried out generally contribute to
improving the efficiency of the production and logistics
system of the enterprise and its profitability, respectively.
In the future, to create value flow for internal and external
consumers, it is necessary to transform them into a
sequence of processes. Turning supply chains into streams
also means the continuity of the flow of resources that are
processed in business processes in a rhythm that is set by
consumers on a pull-out basis, thereby automatically
building a supply system "on time."

Conclusions

1. When constructing and designing a production and
logistics system based on the pulling principle of flow

management, it is necessary to adhere to the basic
principles: systematicity, adaptability, global
optimization, logistical coordination and integration,
development of a corresponding complex of subsystems.
It is important to constantly improve processes, which, in
the context of regular changes, can improve and maintain
the efficiency of the system as a whole.

2. Assessing the feasibility of implementing the
concept at the enterprise is an important step in building a
production and logistics system, as it selects the concept
of flow management. In order to make a decision, the
study used the method of analysis of the AHI hierarchy,
which made it possible to substantiate the choice of the
best alternative strategy for JSC "Milk Alliance". The
analysis showed that the performance of the company at
this point in time most fully meet the requirements of a
pushing production and logistics flow management
system, and at the same time gave the opportunity to
identify the directions that need to work to further the
transition to the principles of pulling concept. Selected
problems at the enterprise are important factors in the
construction of production and logistics systems based on
the principles of extraction. Therefore, they can be used
as criteria that influence the decision on the choice of
production and logistics concept.
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MMPOEKTYBAHHS BUPOBHUYO-JIOTICTUYHUX
CHCTEM HA OCHOBI TATHYYOI KOHIIEITLIIT
YITPABJIIHHA TIOTOKAMU
O. M. 3azypcokuii, T. I. Cninyxa

AHoTauis. JlocnimkeHO 0COOIMBOCTI TPOEKTYBAaHHS
BUPOOHUYO-JIOTICTHYHUX CHCTEM Ha OCHOBI TATHYYOI
KOHIENIii yNpaBOiHHA MOTOKAMH. 1i 3acTOCYyBaHHS
JTO3BOJISIE HAWOIMBII TOBHO 33/JI0BOJBHUTH MOTPEOH
KIII€HTIB, 3a0€3MeYNTH THYYKICTh MTOCTa4YaHb H 3HIKCHHS
co0iBapTOCTI MPOAYKIi IS IMiJMPUEMCTBA, CTBOPHUTU
YMOBHM JUIA LIBHAKOI peakuii Ha 3MIHM 3aluTIiB
CIOXHBAYIB, CKOPOTUTH BUPOOHUYHMNA LUK, IiIBHIUTH
00OpOTHICTh 3amaciB i, MO CyTi, 3AIACHUTH MEpeXiT 10
cTpaTterii BHPOOHHMIITBA TOBapiB Ha  3aMOBJICHHS
CIIOXXHBAYIiB.

[IpoBeneHO TOPIBHAHHSA BHPOOHHYO-JIOTICTHYHUX
cTparerii, mo moOymoBaHi Ha mnpuHImnax Push
(mrroBxaroua), 1 Pull (rarmyua) crpareriii = Ta
MIPOaHATI30BaHO TIEpEBard Ta HEAOINIKH iX 3aCTOCYBaHHS
JUTA TIATPHEMCTBA. AHai3 CHIBHHX 1 CIa0KHX CTOpIH
CTpaTerii  7103BoJis€ 3pOOUTH BHOIp MK CHCTEMaMu
YIpPaBJiHHSA NOTOKAaMH BiJIOBIZIHO 70 YyMOB pOOOTH Ha
PHHKY Ta OCOOJMBOCTEHl BHYTPIIIHIX IIPOLECIB Ha
M ATPHEMCTRI.

3anpornoHOBaHO MaTeMaTHYHY MOJelb BHOODPY
MPUHIUIY M00YI0BH BHUPOOHUYO-JIOTICTUYHOI CHCTEMH
MATPHEMCTBA Ta TMPAKTHYHI peKoMeHpmamii mo i
BIpoBaDKeHHA. C(POpPMOBAaHO CHCTEMY ITOKa3HUKIB, IO

XapaKTepU3YIOTh e(eKTUBHICTh (hyHKIIOHYBaHHS
BUPOOHMYO-JIOTICTHYHOT ~CHCTEMH MiOIpHEMCTBA. B
SAKOCTI KJIIOYOBHX KpHTEpilB, IO BIUIMBAIOTH Ha

MPUAHATTA PIICHHS MPpH BHOOPI BUPOOHHIO-TOTiCTUIHOL
CHUCTEMH BHIIJICHO HACTYIHI TOKA3HUKW: HAaIIHHICTh
[IOCTAaYaJIbHUKA; 3a0€31EUYEHICTh CKIAACHKUMH IIJIOIAMH;
KOJIMBAaHHS TMOMUTY; TNPOAYKTUBHICTh MpaIli; SKIiCTh
BHUPOOJICHOT MPOTYKIIii.

Owuinka mnokasHukiB BAT «MoOJOUYHUI anbgaHC)»
3acBiguMiIa, 10 Ha IaHWH MOMEHT dYacy BHUpPOOHHYO-
JOTICTHYHA CHCTeMa MiIMPHEMCTBA HAWOUIBII TIOBHO
BiJINIOBiJ]a€ BUMOTaM IITOBXAOYO0T KOHIICIIIil YIPaBIiHHS
moTokamu. B TOW ke Yac NpOBENCHHWI aHAlli3 Ha/JaB
MOJKJIMBICTh BUSBUTH HAIPSIMKH HaJ[ SKHMH HEOOXITHO
MPAIIOBATH MiIIPUEMCTBY JIJIS TIOAATIBIIOTO MEPEXOAY A0
MPUHIIMITB TATHYYOl KOHIICMIlii, a came HEeOOXiTHICTh
MOKpAIEHHS B3aEMOJIIH 13 IIFOUNMH TIOCTaYaIbHUKAMHU Ta
MOIIYK HOBHX MOCTadajlbHUKIB. BU3Ha4ueHO, 1110 BUAIICHI
mpobjeMu Ha MiANPHEMCTBI € BKIMBUMH (aKTOpaMu
noOymoBu BUPOOHUYO-TIOTICTHIHUX CHUCTEM Ha
MPUHIMIIAX BUTATYBaHHSA. TOMYy BOHM MOXYTh OyTH
BUKOPHCTaHI B SIKOCTI KpHUTEpiiB, IO BIUIMBAIOTH Ha
NPUHHATTS PIlIEHHS NPO BUOIp BUPOOHWYO-JIOTICTHYHOT
KOHIIEIIIT.
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Kputepil eeKTHBHOCTI, CHCTeMa TOKAa3HUKIB.

MTPOEKTUPOBAHUE [TPOM3BO/ICTBEHHO-
JIOTUCTUYECKUX CUCTEM HA OCHOBE
TSIHYLLEN KOHIIEIILIUU YIIPABJIEHUS

INIOTOKAMU
O. H. 3acypcrui, T. U. Caunyxa
AHHOTaADHA. HccnenoBanbt 0COOCHHOCTH
MIPOSKTHPOBAHUS MIPOU3BOJICTBCHHO-JIOTUCTUICCKUAX

CHCTEM Ha OCHOBE TSIHYIIEH KOHICMINH YIPaBICHUS
motokamu. Ee mpuMeHeHne mo3BoisieT Hamboiee IMOITHO
YAOBJIETBOPATh IOTPEOHOCTH KIMEHTOB, 00ECIeUHnBATh
THOKOCTh  IIOCTaBOK M CHIDKEHHS  CeOSCTOMMOCTH
MPOAYKIIMK  [UIA  TpenupusaTHs. TakuM  oOpasom,
CO3/IA0TCS YCIOBHSA IS OBICTPOH peaKIy MpeIPHsTHS
HAa HW3MEHCHHUS 3alpOCOB IMOTPEOMTENCH, COKpalaeTcs
MIPOU3BOICTBCHHBIN IHKIT, MTOBBIIIACTCSI
000pavYrBaEMOCTh 3aMacoB U, MO CYTH, OCYIICCTBISACTCS
MEPeXo/1 K CTPAaTeTuH MPOU3BOICTBA Ha 3aKas3.

ITpoBeneno CpaBHCHHE TPOHU3BOJICTBEHHO-
JIOTUCTUYECKHAX CTPATeTHH MMOCTPOCHHBIX Ha MPUHIHITAX
Push (tonmkatomas), wm Pull (taHymas) crparerus,
MIPOAHATM3NUPOBAHEl TMPEUMYIIECTBA W HEIOCTaTKH WX
BHEAPCHUS HA TPEANPUATHN. AHAIN3 CHIIBHBIX U CIa0BIX
CTOPOH TIO3BOJISICT CHENATh BBIOOP MEXIy CHCTEMaMH
YOpaBJICHHS MOTOKAMH B COOTBETCTBUU C YCIOBUSIMH
paboTel Ha pBIHKE M OCOOCHHOCTSIMH BHYTPEHHHUX
MIPOIICCCOB Ha TPESATIPHUSITUH.

[IpemoskeHa MaTeMaTHueckas MOJCIb BbIOOpa
MIPUHIUITA MOCTPOCHHS MPOU3BOJICTBCHHO-
JIOTHCTUYECKON CHUCTEMbI MPEINPHUATHS U MPAKTHUCCKUE
pexoMmeHmanuu K ee BHeapeHuio. CdopmupoBaHa
cucreMa ToKa3ateyiei, XapaKTepU3YFOIIUX
3¢ GeKTHBHOCTh ()YHKIIMOHUPOBAHUS IPOU3BOJCTBCHHO-
JIOTUCTUYECKON CHUCTEMBI TIpeAnpuaThs. B kadecTBe
KPUTEPHEB, BIMAIONINX HAa MPUHATHE PEIICHUS O BBIOOpE
MIPOU3BOICTBEHHO-JIOTHCTUIECKOM KOHIICTIIINH,
BEIICTICHBl  CIEAYIOIIME  IIOKAa3aTeNH:  HaJle)KHOCTh
MTOCTABIIKKA; 00ECICUCHHOCTh CKIIQJCKUMU IUIOIIAISIMU;
KojieOaHuss  Cmpoca;  MPOU3BOAMTENBHOCTH  TPY/A;
Ka4yeCTBO MPOU3BOAUMON MPOTYKIIHH.

Onenka kputepueB 3A0 «PoccaBa» mokazana, 4To
HA JaHHBIH MOMEHT BPEMCHH I[POU3BOJCTBCHHO-
JIOTHUCTUYECKAsi CHCTeMa TPENNpPUATHS HawuOoJee ITOJHO
OoTBeyaeT  TPEOOBAHUSAM  TOJKAMOMICH  KOHIICIIHH
yIpaBJICHUs MOTOKaMH. B TO jke BpeMs MPOBEICHHBIN
aHaTU3 Jall BO3MOXKHOCTHh BBISBHTH HATIPABJICHUS, HaJ
KOTOPBIMH HEOOXOJMMO pPaboTaTh NPEANPUITHIO JUIS
JATbHEHWIIero Mepexoja K INPUHIHIAM  TAHYIICH
KOHIICTIIIMK, & HWMEHHO HEOOXOAUMOCTh YIIyYIICHHUS
B3aMMOJICHCTBUSI C JCUCTBYIOUIMMHU IOCTaBIIUKAMH U
IMOMCK  HOBBIX  MOCTaBIIMKOB.  OmpemencHo,  dTo
BBIICIICHHBIC MPOOJEMBI Ha TMPEANPHIATAU SBISFOTCS
BXXHBIMH (AKTOpPaMH IOCTPOCHHS IPOU3BOICTBCHHO-
JIOTHCTUYECKAX CHUCTEM Ha MPHUHIUIAX BBITSTUBAHUSL.
[MosToMy OHU MOTYT OBITh WCIIOJIB30BAaHBEI B KauyeCTBE
KPUTEPHEB, BIMSIONINX HA IPUHITHE PEIICHUS O BRIOOpE
MIPOU3BOICTBEHHO-JIOTHCTUIECKOM KOHIICTIIIUH.

Kawuesbie ciaoBa: MIPOU3BOJICTBCHHO-
JIOTHCTUYECKasi CHUCTeMa, THOKOCTb, 3amachl, KOHIICTIIIUN

YOpaBJICHUS TIOTOKaMH,
cUCTEeMa MoKa3aTelIe.
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