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FORMS OF ORGANIZATION OF PRODUCTION ACTIVITY OF ENTERPRISES
IN TERMS OF PROBABILISTIC NATURE OF DEMAND

Purpose. To develop models describing forms of organization of production activity in terms of probabilistic nature of demand
and determine their being effected by strategies of marketing interaction with the product consumers.

Methodology. The theoretical models were based on classic models of mass service, methods of sales planning, and studies on
rational strategies of marketing interaction of a consumer of limited-demand products, the need in which is of probabilistic nature.
Such parameters as maximum (peak) involved production capacity and maximum warehouse capacity required in terms of pre-
dicted production volumes are taken as the criterion of effect of a strategy of the manufacturer-consumer marketing interaction.

Findings. Certain dependences have been obtained making it possible to calculate the maximum (peak) involved production
capacity depending on the predicted production volume, warehouse capacity, and organization of production activity of an enter-
prise. It has been shown that the organization of marketing interaction between a manufacturer and a consumer of limited-demand
products, the need in which is of probabilistic nature, on the basis of marketing partnership strategy helps reduce considerably the
peak loads of production facilities and warehouse capacity, which is necessary to maintain production activity of an enterprise.

Originality. On the basis of a mass service theory, a form of organization of production activity of an enterprise is substantiated
that manufactures goods of differentiated need and limited demand of probabilistic nature. It has been proved that a current mar-
keting strategy of interaction between a manufacturer and consumer of such a product influences considerably the organization of
production activity of an enterprise-manufacturer. A form of organization of production activity of an enterprise has been substan-
tiated; in terms of organization of interaction with a consumer on the basis of marketing partnership relations, it helps reduce sig-
nificantly the peak loads of production facilities and the involved warehouse capacity to store ready-made products.

Practical value. The obtained results can be applied to plan the forms of organization of production activity of an enterprise that
manufactures limited-demand products, the need in which is of differentiated nature, and to substantiate rational marketing inter-

action with a consumer of such kind of product.

Keywords: random nature of ordering, probabilistic models, peak loads, warehouse capacity, marketing strategies

Introduction. In terms of current external environment,
activity of different enterprises is being influenced by both ob-
jective and subjective factors occurring due to the instable
market and random nature of demand for products. As Mo-
hammad Azadfallah (2017) proves in his works, turbulence,
inconstancy, and uncertainty are the specific features of mod-
ern business environment. Such environment influences espe-
cially negatively the enterprises manufacturing products, the
demand for which is of differentiated nature. Such enterprises
become especially vulnerable due to fluctuations of current
demand for their products; their burning problem is to adjust
somehow their manufacturing activity to current conditions of
their interaction with main orderers.

The represented problem is characteristic for industrial en-
terprises of machine-building industry of Ukraine. The Ukrai-
nian economy is experiencing its transformation towards the
change in the forms of industrial activity organization basing
on the western practices, i.e. retreat from a bureaucratic form
of production organization to a subject-specialized form, in-
cluding the ones oriented to the peculiarities of marketing in-
teraction with their business partners, first of all with product
customers. In terms of such approaches, subject-specialized
enterprises are capable of ensuring the production of wide and
deep assortment, being typical but differentiated as for quali-
metric characteristics, i.e. they can meet individualized de-
mand in the industrial market. However, individualization in
satisfying the demands requires searching for such forms of
organization of production activity that meet to the full extent
the marketing forms of interaction with customers of restricted
consumption goods, the need in which is of differentiated na-
ture. Such marketing forms should be based on the equally
beneficial interrelations of all the partners of a demand and
supply channel; first of all, we mean end consumers of goods.

Literature review. Theoretical studies of foreign scientists
concerning the provision of stable production activity of an en-
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terprise are focused, fist of all, on the problems of business or-
ganization. Their works prove that this is one of the marketing
activity forms, and forms of organizations are evolving along
with the transformations of external environment [1, 2]. Dyna-
mism of market changes, current demand for goods produced
by technologically specialized enterprises, and orientation to
the individualized demand of the consumers of technically ad-
vanced products make enterprises pay more attention to the
organization of activities in the medium of network structured,
comparing with the issues of internal business organization of a
company. It is highlighted that the selection of a rational form
of organization of company interaction within the network
structures depends on the degree of interconsistency of their
goals and degree of uncertainty of market situation |3, 4]. Stud-
ies of national scientists concerning that problem are focused
mainly on the aspects of logistic interaction [5, 6]. At the same
time, there are no studies on the effect of the forms of organiza-
tion of company interactions and selection of a rational form of
production activity depending on the forms of organization of
interaction between a manufacturer and a consumer of the
product, the need in which is of differentiated character.

Modern classification of marketing forms of organization
of enterprise activity in the network structures makes it possi-
ble to divide them in less detail into two key groups — the ones
established on the basis of transactional approach and the
ones relying on partnership relations. The first approach is
based on the implementation of one-time operations like
sales, exchanges and so on with other partners. It is aimed at
minimizing operational costs to achieve competitive advan-
tages [7]. The second approach is aimed at medium-term and
long-term relations, for which transactional interaction is just
a component of the interaction between companies. At the
same time, the effect of marketing forms of organization of en-
terprise activity within the network structures on the produc-
tion activity of an enterprise is quite considerable.

One of the tendencies in formalization of a process of
searching for rational forms of interaction is the use of analyti-
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cal models, in terms of which it is possible to single out condi-
tionally two main types. One group of models describes a pro-
cess of interaction from the viewpoint of readiness to interact
and coordinate the interactions [8]. However, those models
are described by general mathematical equations that do not
allow calculating the parameters accompanying production
activity of an enterprise. Another group of models involves de-
termination of the optimal size of order, fixed interval between
orders, and specified periodicity up to a certain level. These
models are used by national scientists to substantiate the ap-
proaches to logistic management. However, a series of studies
proves that consideration of the organization of enterprise in-
teraction only from the logistic viewpoints makes it impossible
to apply rational methods of the organization of production
activity of an enterprise.

It should be noted that the considered analytical models,
proposed to identify rational forms of the organization of en-
terprise interaction, are determined; they do not take into ac-
count the available random component of the arisen demand
for products. As the performed research shows, [9] such a ran-
dom component in a consumer of the product, the need in
which is of differentiated nature, influences considerably his/
her activity; and organization of interaction with a manufac-
turer/supplier of such a product, taking into consideration the
random nature of the need in it, allows reducing risks as for the
provision of rhythmical production activity of an enterprise
and improvement of the interaction logistics.

Unsolved aspects of the problem. Summing up the afore-
said, it can be concluded that nowadays there are no models,
which help manufacturers of goods, the need in which is of
differentiated nature, take into account and organize reason-
ably their production activity, basing on the features of de-
mand and marketing strategies of their interactions with con-
sumers.

Solution of this issue is a constituent part of a problem
dealing with the substantiation of a rational strategy of an en-
terprise in terms of unstable market and random nature of or-
ders for its product.

Purpose. The objective of the research is to develop a
model of the organization of activity of a company manufac-
turing goods, the need in which is of differentiated nature with
a considerable random component in the volume of orders.

Methods. A research methodology is based on a model of
consumption of goods, the need in which is of differentiated
nature, and described with the help of Poisson law [9]. Such a
consumer need in the goods also determines the random na-
ture of ordering from the consumers of a product to its manu-
facturers.

That has helped describe a model of the production orga-
nization by Erlang equations and modified Erlang equations
depending on the stiffness of terms of the orders being received
by an enterprise-manufacturer of the goods, the need in which
is of differentiated nature, taking into account capacity of its
finished goods warehouse and product stock.

The final research stage involves analysis of the effect of
marketing strategy of interaction between a manufacturer and
a consumer of the product, the need in which is of differenti-
ated nature, on the production activity of an enterprise-manu-
facturer due to workload of production facilities and maxi-
mum required warehouse capacity.

Statement of the basic material of the research. To formu-
late a strategy of interaction of the enterprises manufacturing
products, the need in which is of differentiated nature, it is
necessary to take into consideration complexity of evaluation
and identification of attributes of goods for a manufacturer and
complexity of the evaluation of goods amount for a consumer,
being stipulated by multifactority of the influence. Since a
consumer need in differentiated goods is of probabilistic na-
ture and evaluation of the goods amount is performed on the
basis of long-term plans, the manufacturer-consumer interac-
tion may be flexible [9]. Such a situation influences the inter-

nal activity of an enterprise-manufacturer, including the pro-
duction one.

Forms of organization of production activity of an enter-
prise manufacturing a product, the need in which is of differ-
entiated nature, influence both peculiarities of the formation
of demand for their goods and a form of manufacturer-con-
sumer interaction. The results of such studies for consumers of
expendables and component parts were represented in [9];
thus, it is expedient to analyze the effect of features of the for-
mation of demand for that product and organization of mar-
keting manufacturer-consumer interaction on the production
activity of an enterprise-manufacturer of the goods, the need
in which is of differentiated nature.

According to [9], due to sudden failure of a tool, the aris-
ing need in such a tool is of sudden nature as well, which is
described by the simplest flow of events or Poisson flow.

The research mentioned above also shows that a produc-
tion batch to be supplied per transaction A,, is determined by
the density of flow of need in the corresponding product of
consumer z and duration of one-time transaction 7,,.

That helps represent an order for supply of expendables as
the simplest Poisson flow as well, which is described in terms
of distribution density f,(f)

L =h-e,

where A is parameter of an exponential rule of distribution or
density of ordering flow from one of the consumers of a no-
menclature position of an expendable tool.
Density of the ordering flow may be calculated as follows
Z

h=—o.
A

m

Each consumer of expendable tools forms his/her own or-
dering flow, which generally has not only different density but
also different volumes of batches being supplied. Thus, com-
parative analysis of different forms of organization of market-
ing interactions between a manufacturer and consumer of ex-
pendable tools as well as their effect on the organization of
production will be considered with the average weighted or-
dering flows.

Consequently, in terms of the available # consumers with
annual planned (predicted) consumption of expendable tools,
Ziyey Zyy ..., Z, tespectively and while analyzing marketing
strategies, we will assume that we have » consumers with dif-
ferent planned (predicted) consumption of expendable tools Z

This year, general flow of events can be represented as the
simplest Poisson flow, being described in terms of distribution
density f,(?)

)y =A-e™

A=n-A\

We will think that those are regular clients, i.e. they pur-
chase all the required volume of expendable tools right at the
specified manufacturer (supplier).

In terms of transactional form of marketing, two main
forms of production organization are possible — “make-to-
order” or “make-to-stock™ with further formation of produc-
tion batches according to orders.

Consider a strategy of production of expendable parts
“make-to-order”, i.e. articles of the specified nomenclature
position being ordered are manufactured. Such a production
strategy in terms of transaction-based marketing, provides
minimum capital stagnation, i.e. it minimizes the circulating
funds.

The possibility of parallel fulfilment of orders is determined
by the number of production lines organized at an enterprise
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for their processing. Maximum annual production capacity in

terms of nomenclature position Vjis possible when all the pro-

duction lines, capable of manufacturing this nomenclature

unit, are set for its manufacturing. Let us assume that their

number is #,,,,. Then production capacity of one line vz is VB
VB

Vp=—7),

nmax

and mathematical expectation of the time of one order fulfil-
ment by one line M[ 7] is

Am

M[T,|=T,-=2,

vV

where 7, is annual volume of working time (days), and time
for fulfilling one order is described in the systems of mass ser-

vice in terms of distribution density f; 7, () [8]

fr,(O=p-e,
where p is parameter of an exponential rule being equal to

1
u MIT,T (D

The main problem to be solved is determination of the
number of production lines which should be involved for man-
ufacturing a nomenclature unit to provide the fulfilment of
ordering flow in terms of flow density A. During the order in-
take, the order, in case of available free production facilities, is
taken to be fulfilled at once. If there are no free facilities, it can
be queued up or declined.

In terms of transaction-based marketing strategy, time for
order fulfilment is stipulated by both competitive terms of one-
time transaction 7,, and possibilities of production as for order
fulfilment, but it should be as follows

T,> MIT]. b))

We should note as a remark for (2) that if the order produc-
tion according to (2) cannot be physically provided by one line,
then it should be fulfilled by several lines in parallel. Assume that
the minimum number of physical lines, whose parallel opera-
tion for one order is minimally sufficient to meet condition (2),
is equal to a lines. Then, we can assume that a physical line is
one virtual production line; and the maximum number of such
virtual lines n,,,, in terms of the available maximum number of
physical lines 71, ,, may be determined as 71 = 0 i/ Arma-

Thus, we can assume that condition (2) is always met.
When in (1) the time of one-time transaction 7,, is close to
M[T;], we can take an order only in case when one of produc-
tion lines is free. In this case, the state of the system can be
described by the system of differential equations — Erlang
equations. In our case, they are as follows

d

”;f’) = A Dy 1 Py

LD A 0=+ O+ D @, )
d

%U):Amn_,(t)—nu'p,,(t)

2o(0), p1(), ..., p1), ..., p,(¢) are probabilities of the system state
when none of the lines, one line, two lines, i lines, or even n
lines are engaged. Note that 0 <i<n,a 1 <n<np,,.

Most often, transaction time 7,, is considerably greater
that the time for one order fulfilment by one line M[T}|, and
we have general time reserve to fulfil the order taken in terms of
all n lines being engaged.

Following considerations can help evaluate the time and,
respectively, possibility to postpone the orders for their later
fulfilment in terms of preserved general duration of transaction
relations.

To maintain the duration of transaction relations, it is nec-
essary that after being taken, the order would be sent for pro-
duction per time period t,, that can be evaluated according to
the formula

Ty =Ti— M| T;]. “)

The probability that more than k events will happen during
that time — completion of current orders production in terms
of k production lines P ,(t,,) will be as follows

> n-p-t v ’ —nut
p>k(1pv)zz(i'1’),e W =1- P (1,,) =

o k-1 . i ©)

1 (n-p-t,,) e

i=0 1! ’
where P_(t,,) is probability of the fact that production of cur-
rent orders will be completed in terms of less than k production
lines per time period t,,.

Maximum queue length can be determined, having preset
preliminarily P, ((t,,), €.g. 0.95 or 95 %, or 0.9 or 90 %, by
simple sorting £ from 0 to » until the following inequality is
met

PZZ k(Tpv) 2 sz(Tpv)'

In case of maximum queue length of orders, which is ad-
missible and equal to k, a system can be described by the mod-
ified Erlang equations

d

%O)Z_A'Po(’)+u‘p0(t)

dp,

IZEI):_Aplfl(t)_(A-i_iu)’p,(t)+(l+1)“pl+l(t)
(1si<n-1)

d

%(t):A~Pn_1(l)—(/\+n-p)‘pn([)+n.u.pn+l(t) . (6)

dp,, (t

%J():A-pm-j—l(t)—(/\+n~H)~pn+j(t)+n.u.pn+j+l(t)
(1<j<k)

%:A'pn+k—l(t)_n'u'p,,+k(f)

Note that if £ = 0, i.e. in terms of zero admissible queue
length of orders, system (6) is transformed into system (3).

Thus, it is enough to consider system (6). Solution of that
system together with the condition

n+k

Zpi =1,

i=0
results in [§]

o
b= il -, (0<i<n), (7)
n (11 n k o
2t
ot onl S\ n
andincase of i=n+j (j>0)
0vn-*—j
l.p/ .
pn+j_ -1 1 (IS.]Sk)
Lol o &l o
2t
oIt nl T\
Here, o is reduced density of an ordering flow
A
oa=—.
i
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Proceed immediately to a methodology for determining
the number of production lines # to be involved in the manu-
facturing of a nomenclature unit of a product to provide fulfil-
ment of the ordering flow with ordering density A.

It is known that probability of the fact that the order will be
declined for a system of mass service with the limited queue
length is determined by the probability of the state of a system
with maximum queue length, i.e. p,, , [10]

OL'Hk

n!-n*

7
nool o k o
Zﬁ*ﬁ' "
=1 n Hn

It means that first we need to identify numerical value
Dn i Actually, p, ., , defines a degree of risk that the next order
will not be fulfilled. Thus, to solve that problem, we should
determine a degree of risk for the order to be declined of un-
timely fulfilment p,,, , ;.

Ifp,, . is known, determination of the number of produc-
tion lines » required to be involved to fulfil the predicted num-
ber of orders can be defined according to the following algo-
rithm.

1. Define preliminarily the minimum number of produc-
tion lines # to be involved to fulfil the predicted number of or-
ders in terms of their complete load

Puik =

A
n:Tm'A'Tp.

v

2. Calculate maximum queue length & as it was mentioned
before ((4, 5) and comments to them).

3. Determine p, , , according to (4) and compare it with
P+ k- Dy s k> Pon 1 1 then increase n by a unit, i.e.n=n+1,
and move on to the second point of the algorithm. In other
case, n is the amount of working lines to be determined.

4. If n > n,,,, then we conclude that in terms of current
organization of production, it is impossible to fulfil the
planned volume production of a nomenclature unit.

Maximum production capacity required to fulfil the orders
in terms of company strategy “make-to-order” calculated as
the annual production volume V; ...« can be calculated ac-
cording to the formula

4

v_pzmax = V)

Minimum production capacity that can be involved for or-
ders fulfilment V, ..., can be estimated, having preset the prob-
ability of the fact that the minimum number of lines will be not

less than n,;, — P, . Then n,,;, can be defined in terms of se-

22 My
quential analysis p;, calculated according to formula (7), begin-
ning from i/ = 0 in ascending order till the inequality is being met

Poo <30 o)
j=0

Value i, in terms of which inequality (9) stops being met will
be the value 7,,;,. Then, minimum production capacity V,, i
is determined according to the formula being similar to (8)

ijzmin =V P (10)

Determine maximum warehouse capacity .S, ., basing on
the maximum number of production lines that can be involved
and that is equal to the maximum number of orders being pro-
cessed.

In terms of production batch A,, that is to be supplied per
transaction and that is, correspondingly, equal to the batch
manufactured according to one order, the average amount of
products stored at a warehouse during the order fulfilment will
be A,,/2. It means that in terms of n operating lines, the follow-
ing will be warehoused

— n'Am
pzmax — 2 .

A

Consider a strategy of production of expendables “make-
to-stock” with further formation of production batches ac-
cording to the order.

Such a strategy means a level of production load meeting
the predicted need in a corresponding nomenclature unit of
expendable tools in terms of available sufficient number of
tools in stock to ensure the indicated time of fulfilling the or-
ders in terms of fluctuation of their number within the identi-
fied limits. The production of a nomenclature unit of expend-
able tools for the next period of production planning 7, ,, (e. g.
for a month) is planned according to the orders for the tool
supply within a current month, i.e. the tool batches according
to the orders are supplied at the expense of both current-
month production and the tools stored at a warehouse at the
beginning of the month.

Assume that at the beginning of the adoption of “make-to-
stock” strategy of the production of expendables with further
formation of the production batches according to the orders
(e.g. at the beginning of a year), a warehouse stored so prod-

ucts per S, orders
S,
S, = -+, 11
: }A} (1

where || is operation of rounding down to the least whole
number.

While planning the actions of the strategy under analysis
for the first production period 7, ,, it is natural to specify an
operating programme R, , according to the average predicted
value of orders per planned period

Rpiv(l) =A- Y;U - Am,

and per each successive i period
R, iy =R si-1y (12)

where R, ,;_ ) is actual volume of products according to the
orders taken during (i — 1)” production period (period of a
production programme).

Assume that at the beginning of i” period of a production
programme S, products were warehoused. Then at the be-
ginning of (i + 1)” period of production volumes updating, the
warehouse will contain Sy, 1, products

Soi+ 1) = S0 — Re vy + Ry 1o (13)

Similarly, the number of products at a warehouse is deter-
mined at the beginning of (i + 2)" — Sy, 5 S0+ 25

So6+2)= S0+ 1)~ Re vy + Ry iy (14)

Substitution of (13) in (14) with the consideration of (12)
results in

Soi+2)= S0 + Ry wiy = Re viis 1)

While continuing sequentially such substitution, beginning
from i =2, it is simple to prove that for any Sy, i > 1 we have

Sow = S0+ Ry vy = Ry w1y

Thus, the warehouse stock at the beginning of any period
of updating of the volumes of single-unit batches, not consid-
ering the first one, is equal to the total of the warehouse stocks
at the beginning of the first period of updating of volumes of
single-unit batches and the number of products minus actual
consumption of products per previous period.

In other words, while adopting a “make-to-stock” strategy
of the production of expendables with further formation of
product batches according to the orders, a situation with or-
ders fulfilling at any period of time is determined by the pa-
rameters of warehouse and production of the first (initial) pe-
riod of adoption of this production strategy and actual demand
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for the expendable tools, which is formed during the previous
production period.

If we take into account the fact that a production pro-
gramme of the first (initial) period is determined, according to
(11), in terms of average predicted value of orders per planned
period, and in terms of flow of events described by Poisson
law, the number of events per determined period of time does
not depend on the number of events per other periods of time
including the ones of the same duration, then, in the context
of the known Poisson law, describing an ordering process, ca-
pability of orders fulfilment is stipulated by the initial product
stocks at a warehouse and duration of a production period,
while fluctuations of the planned volumes of production de-
pend on the duration of a production period.

Basing on the random nature of ordering, minimum initial
product stock at a warehouse determines risks of the fact that
during a current production period a manufacturer will not be
able to fulfil the orders taken per its term, i.e. when

R, > Sy + R, ).

Probability of such an event can be determined according
to the formula

RuX (A ‘
Py (A TU)
i=0

i R R
i!
where maximum threshold of the order level, which, consider-
ing (11), is equal to

R =So+A-T, . (15)

Then, having specified P>Rm —PDRW, it is possible to use
numerical method by sorting R,,, from zero through the posi-
tive integers in ascending order to identify such its number
when the inequality starts being met

Py, <P,

That value R,,, will be the value of maximum planned
production volumes that determines maximum level of the fa-
cilities involved in the production. Then, (15) will help to find
easily minimally admissible initial warehouse stock Sy, (in
the number of orders)

SOmin = Rmax -A-T,

p_v

or in the number of products Sy pin
SOmin = SOmin . Am

Maximum warehouse capacity can be defined from the
same considerations as the minimum warehouse capacity but
having specified the probability of taking minimum number of
orders P,_p .

Probability of the event that we will have orders for R,;, or
less products is equal to

. Rmiz (A-T,,) AT
<R ‘ il
i=0
where R, is determined by simple sorting through the natural
integers from zero in ascending order until the inequality starts
being met

P, <Pog,.

Then, minimally required maximum warehouse capacity
(Syemax in the number of orders and .,y in the number of
products) is defined as follows

Spc max :SO min _A'Tpv _Rmin;

s A

pe max — Spcmax " Bme

Minimum and maximum production capacity V;, . mi, and

V, ,max that can be engaged in terms of this method of produc-

V_p!

tion organization can be calculated according to the previously
identified R,;, and R,

T
ijcmin = Rmin A, T £ >
p_vmin
T.
I/\)jcmax = Rmax 'Am “ .
TLV

Consider the organization of production that is based on
a marketing partnership strategy. As it is shown in [7], a mar-
keting form based on the deepened flexible partnership rela-
tions is the most profitable one as for the consumers of ex-
pendables.

The marketing strategy is used to identify a period of
supply of single-unit production batches of the correspond-
ing nomenclature position 7, , and volume of such batches
A, , at the beginning of agreement and periods of updating
of production batches 7},,, i. €. terms of corrections of value
A, ,. That is the correction that happens according to actual
consumption of tools by a consumer per previous period
TkAn'

Then, in terms of the marketing based on deepened flexi-
ble partnership relations, maximum and minimum volume of
production is determined by the minimum and maximum
amount of the product use by consumers respectively; the pro-
duction is distributed equally in time of each of periods Tj,,,.

That amount can be determined by means of integrated
parameters of consumption flows in all consumers-partners of
the corresponding nomenclature position of the expendable
tools

S5 0= (z-e 2, (16)

where ZZ is density of the integrated flow of tool consumption
in consumers-partners.

Density of the integrated flow of n consumers-partners
may be determined as

n

>z,

1

n
2= u="t (17
R

Then, having specified probability of the fact that integrat-
ed volume of tool consumption with the present probability

Py will be more than M, and with the present probabil-

ity P,y it will be less than M, it is possible to predict
minimum and maximum volumes of production per period
T kAn-

Maximum production volume per period 7,, can be iden-
tified by sorting M,,,,, in terms of positive integers from zero in
ascending order until probability P, , that is calculated ac-
cording to the formula "

i
P>me _ fo (ZZ-?A ) .o~ %Tha ;

i=0 !

becomes less than P, . » i-€. till the following inequality is
being met

P

<
>Mmax

P

Z>Mmax *
Similarly, minimum production volume per period T},,
can be identified by sorting M,,;, in terms of positive integers

from zero in ascending order until probability P,. M » thatis
calculated according to the formula

, Moo (ZZ'TkAn )l _e—Zz‘Tmn
i! ,

<M, = Z

i=0

becomes equal or more than PZ<MM, i.e. till the following in-
equality is being met
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P<Mmm < Pz<M .

min

Minimum and maximum production capacities in terms of
deepened flexible partnership relations V, o, min a0d V,, g max
respectively can be determined according to the formulas being
similar to (16, 17).

The upper boundary of minimum value of warehouse capac-
ity in terms of deepened flexible partnership relations Sz, max sup
can be defined theoretically by the accumulation at the end of a
period of supply of the single-unit production batches of the cor-
responding nomenclature position 7, , for all the consumers-
partners basing on the maximum need M,,,, per period Tj,,

T

= PP
cgpmaxsup T >
kp

and the lower boundary of minimum value of warehouse ca-
PAacity Seg, mayinr can be defined according to a maximum batch
of supply to a single consumer-partner

chpmaxinf: i 111'15 {AII_P(i)}’

where n, , is the total number of consumers-partners.

Compare the efficiency of the considered strategies by cal-
culating basic parameters of the involved production capaci-
ties and warehouse for these strategies. Numerical data of the
initial parameters for calculations are given in Table 1. They
are based on the studies represented above and in [9].

The calculation results in terms of the aforementioned
strategies are shown in Table 2. The calculation results demon-
strate that in terms of an expendable tool manufacturer, a mar-
keting strategy of deepened partnership for the production
organization has considerable advantages over a transaction-
based marketing strategy.

Thus, in terms of the same predicted volumes of production
and establishing the relations with consumers on the basis of a
marketing strategy of deepened partnership, production of one
and the same volumes of orders requires reserving one and the
same production capacities for their manufacturing, being by

Table 1

Initial data to calculate basic parameters of the involved production capacities and warehouse in terms of different strategies
of the organization of expendable tool production

Parameters Symbol ng;iréca] me;jsgirteomfen t Note
Annual need in a nomenclature position of expendable tools of one consumer A 120 piece
Annual term of the working time T, 360 day
Batch of products to be supplied per transaction A, 20 piece
Average production capacity of one line v, 360 piece/year 1 piece/day
Period of production planning in terms of a transaction marketing form T,, 30 day
Period of supply of a single-unit production batches in terms of a marketing based on T, , 15 day
the partnership relations
Period of updating of the volumes of single-unit batches Tian 90 day
Assumed probability of risks P, 0.1 (0.001) | % (of a piece)

Table 2
Results of calculation of production and warehouse capacities in terms of different strategies of organization of expendable tool
production
5} o >
E| 23
= 5 ®
=) g &
%) . = o 8
2 Maximum = =9
o) engaged capacity | 3 .8 S 4
2 Forms of production organization 58 g2
S LSl = o
° L9 S s
o) cal ==
@ b iece/
g abs. piece, .
Z piece/year rel. year piece
organization of production — “make-to-order” 2160 6.0 60
3 organization of production — “make-to-stock” with further formation of production batches 1440 3.89 360 140
according to the orders
organization of production relying on a partnership marketing strategy 484 1.34 21
organization of production — “make-to-order” 2520 4.2 70
5 organization of production — “make-to-stock” with further formation of production batches 2160 6.0 600 200
according to the orders
organization of production relying on a partnership marketing strategy 756 1.26 32
organization of production — “make-to-order” 2520 3.0 70
7 organization of production — “make-to-stock” with further formation of production batches 2640 3.1 340 240
according to the orders
organization of production relying on a partnership marketing strategy 1024 1.22 43
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2.5—4timesless, and warehouse capacity, being by 1.6—6.7 times
more than in terms of establishing the relations with consumers
on the basis of traditional marketing based on transactions.

The main factors of such effect are in the reduction of the
number of products in single-unit batches, being supplied,
with simultaneous increase in the number of batches, and me-
dium-term production planning.

It should be highlighted that similar values of maximum
engaged capacity to organize “make-to-order” production in
terms of five and six orderers are connected with the fact that
the maximum number of production lines that can be engaged
for order fulfilment is not the same for these two cases; how-
ever, probability of that situation in terms of five orderers is less
than in terms of seven ones. In other words, if there are five
orderers, the work at maximum production capacity lasts less
than in case of seven orderers.

It should be also emphasized that fluctuations of produc-
tion capacities of the expendable tool manufacturer result in
the same fluctuations in the needs in the corresponding spare
parts and raw material used for production. It means that a
situation in the suppliers of those spare parts, materials, and
raw material reflects the manufacturer’s situation; and all the
analyses and studies mentioned in this paragraph are true for
them as well.

Then, the task of establishment of deepened partnership
relations between a manufacturer and supplier is of the same
topicality as between a manufacturer and an orderer. However,
if there is no partnership between a manufacturer and an or-
derer of expendable tools, formation of deepened partnership
relations between a manufacturer and supplier is of limited
sense as it does not provide any significant decrease in fluctua-
tions of the engaged production capacities with the respective
fluctuations of purchase volumes of the corresponding spare
parts, materials, and raw material.

Thus, for a manufacturer of differentiated goods, estab-
lishment of deepened partnership relations provides consider-
able increase in technical and economic indices of its produc-
tion; and formation of such relations is a top-priority task of
marketing divisions of such enterprise. Consequently, devel-
opment of methodology for the formation of partnership rela-
tions in the supply and sales channels is rather topical for this
research.

Conclusions.

1. While organizing production of differentiated goods as
“make-to-order”, a process of order fulfilment is described by
a system of Erlang equations that helps determine maximum
need in production capacities to fulfil the orders while inter-
acting with a consumer in terms of transaction-based market-
ing.

2. While organizing production of differentiated goods as
“make-to-stock” on the basis of transaction marketing, a level
of production is meant to meet the replenishment of ware-
house stocks that was exhausted during the previous produc-
tion period. Tool batches are supplied according to the orders
at the expense of both current-period production and the tools
being available at a warehouse at its beginning.

3. Organization of production relying on the deepened
flexible partnership relations means determining a period of
supply of single-unit production batches of corresponding no-
menclature position. Volumes of such batches and periods of
updating of single-unit batches, i.e. the correction, are per-
formed according to actual consumptions of tools by a con-
sumer per previous period.

4. Flexible organization of production relying on partner-
ship relations provides considerable reduction of production
capacities in terms of changeable demand for meeting it, com-
paring with the strategies oriented to a transaction marketing
form. Thus, in terms of the same predicted volumes of produc-
tion and establishment of the relations with consumers on the
basis of a marketing strategy of deepened partnership, produc-
tion of one and the same volumes of orders requires reserving

one and the same production capacities for their manufactur-
ing, being by 2.5—4 times less, and warehouse capacity, being
by 1.6—6.7 times more than in terms of establishing the rela-
tions with consumers on the basis of traditional marketing
based on transactions.
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®opmu opranizamii BUpOOHHYOI JisIbHOCTI
MiIMPUEMCTBA 32 YMOB iMOBIpHICHOI mpupoau
MOMUTY

T. B. Kysaeea, K. I1. Ilinosa

HauioHanbHuii TeXHiYHUI yHiBepcuTeT «/IHirpoBcbKa 1o-
JitexHika», M. JIHinpo, Ykpaina, e-mail: Kuvaieva.T.V@
nmu.one

Merta. Po3po0ka Mozeeid, 1110 ONUCYIOTh (DOPMU OpraHi-
3allii BUPOOHMYOI AisIbHOCTI MiJMPUEMCTBA 32 YMOB iIMOBip-
HiCHOI MPUPOAM TIOTUTY, Ta BU3HAYEHHs BIUIMBY Ha HUX
cTparteriii MapKeTUHIoBOI B3aEMOii 3i CMOXKBAYaMU IPO-
TTYKITii.

Metoauka. TeopeTuuHi Monesi 6asyBajiucs Ha Kjiacuy-
HUX MOJIEJSIX Teopii MacoBOro OOCIYrOBYBaHHSI, METOIax
IJITAHYBaHHS MPOJAXiB i TOCTIIXKEHHIX pallioHAIbHUX CTpa-
Teriii MapKeTMHTOBOI B3aEMOIi1 CITOXMBaya TOBapy oOMeKe-
HOTO MOMNUTY, NOoTpeda B IKOMY HOCUTh iMOBIpHICHU I Xxapak-
Tep. Y SKOCTi KpPUTEpil0 BIUIMBY CTpaTerii MapKeTUHIOBOL
B3a€EMOJ1il BAPOOHMKA 3i CITIOXXKUBaYeM MPUIAHSTI TaKi Mokas-
HUMKMU SIK MaKCUMasibHa (TIiKoBa) 3a/isiHa BUpOOHMYA IMOTYX-
HIiCTb i MakcMMallbHa €MHICTh CKJIady, LIO MOTpiOHa mpu
IPOTHO30BaHOMY 00Cs13i BUPOOHMUIITBA.

Pesyabratn. OTpuMaHi 3aJIeXXHOCTi, 11O JT03BOJSIOTH
po3paxyBaTh MaKCUMaJIbHY (TiKOBY) 3aIisIHYy BUpOOHUYY I10-
TYKHIiCTb Y 3aJIE3KHOCTIi BiJl MIPOrHO30BAHOI'O OOCSATY BUPOO-
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HUIITBAa, EMHOCTI CKJIally Ta OpraHisallii BApOOHUYOI Hisiib-
HocTi nminnpuemctia. [TokazaHo, 1110 opraHizaiiss MapKeTUH-
roBOI B3a€MO/Iii Mi>K BAPOOHUKOM i CIIOXKMBauyeM ToBapy 00-
MEXEHOTro IMOMNUTy, NoTpeda B IKOMY HOCUTb iMOBIpHICHUH
XapakTep, Ha MiJCTaBi cTpaTerii MApKEeTUHIOBOIO MapTHEpP-
CTBa TO3BOJISIE CYTTEBO 3HU3UTHU IMiKOBi HABAHTAXKEHHS BU-
POOHMYMX TMOTY>XKHOCTE Ta €MHICTh CKJIady, 110 MOTpiOHA
IUJ1s1 3a0€3MeYeHHsI BAPOOHUYOI MisUTbHOCTI MiANPUEMCTBA.
Haykosa noBu3Ha. [Tossirae B 00rpyHTyBaHHi, Ha 0a3i Te-
opii MacoBOro 00CIIyroByBaHHS, (pOpMM OpraHizallii BUpOO-
HUYOI MisUIbHOCTI MiAMPUEMCTBA, 1110 BUTOTOBJISIE TOBAP, TMO-
Tpeba B IKOMY HOCUTH Iu(epeHIIilioBaHMiI XapakKTep, a Mmo-
MUT Ha HbOTO € OOMEXEeHUI i Mae WMOBIPHICHY TPUPOLIY.
JloBeneHo, 1110 NOTOYHA MapKETUHIOBA CTPATETis B3a€MOZIl
BUPOOHMKA 3i CMOXMBAYEM TaKOI'0 TOBapy CYTTEBO BILJIMBAE
Ha opraHi3auilo BUpOOHUYOI disUIbHOCTI MiAPUEMCTBA-BU-
pobHuka. O6rpyHToBaHO (hopMy OpraHizaliii BApOOHUYOI Ii-

SUIBHOCTI MiANPUEMCTBA, 1110 MPU OpraHizallii B3aemomii 3i
CIIOXKMBAYeM Ha OCHOBi MapKeTHHTY MapTHEPCHKUX BiTHO-
CUH J03BOJISIE CYTTEBO 3HU3UTU TiKOBi HaBaHTaXXEHHS BU-
POOHMYMX MOTYXXKHOCTEH 1 3a/lisIHY EMHICTh CKJaay TOTOBOL
MPOIYKIIII.

IIpakTiyna 3HaumMicTe. OTpUMaHi pe3yabTaTU MOXYTh
OyTM BUKOPHUCTaHi IJis1 TlaHyBaHHS (opM opraHizailii BU-
POOHMYOI AiSTBHOCTI MiAMPUEMCTBA, 1110 BUTOTOBJISIE TOBAPU
00MEXXEeHOro MOMuUTy, MoTpeda B IKOMY HOCUTb AUdepeHILi-
ioBaHMI1 XapakTep, Ta OOIPYHTYBaHHS pallioHaIbHOI MapKe-
TUHTOBOI B3aEMOJIii 31 CITOKMBAYEM TaKOI'O TOBapy.

KimouoBi ciioBa: sunadkosuil xapakmep 3amo81eHb, iMogip-
HicHI M0deni, NiK0GI 3a6aHMAdICEHHS, EMHICMb CKAADY, MAPKe-
muHeosi cmpameeii
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