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The article has proven that the use of the traditional approach to setting the drug stock level in phar-
macy distribution can lead to determination of the level of money immobilized for stock making and
does not take into account the needs, expectations and peculiarities of customers, as well as different
social significance of specific pharmacological groups of drugs. The methodology making basis for
the existing approach to the stock setting does not meet the current requirements to the proper level
of the customer service. Thus, the need to improve the approach to setting the medication stock level
in pharmacy distribution has arisen. The social responsibility of pharmaceutical business foresees
the use of both economic and social parameters in drug stock setting. In social terms, the stock set-
ting task is to determine a list and volume of medications to be available at a warehouse to meet the
customers’ needs. The stock should have the following groups: quarantine-prevention, current, buffer
and reserve. The volume of daily sale of medications is calculated taking into account the volume
of sale: in case of the periods with no seasonal demand fluctuations taking into account the trend of
changes in frequency of prescribing drugs in nosology; the reserve stock of medications in case of the
unforeseen demand fluctuations; in the period of seasonal demand fluctuations. It has been proven
that it is reasonable to substantiate the stock level in pharmacy distribution using the ABC-VEN analy-
sis.Meeting the customer’s needs is the main task of any pharmacy company, including wholesalers.
So, it needs to make a stock of pharmaceuticals neither too small — since the company would not be
able to maintain the sales and respond flexibly to demand fluctuations, nor too large — it may cause
the increase in storage costs, turnover decrease, ‘freezing’ of money invested into purchase. Setting

of the stock rate is used to determine the necessary stock level.

The necessity of stock setting to improve the stock
management is explained in the works of Alesynska T.,
Barkalov S., Hadzhynskyi O., Kalchenko A., Kindii M.,
Krykavskyi Ye., Mate T., Novikov O., Oklander M., etc.
The analysis of their research has shown that the stock
setting methodology is a product of a daily stock con-
sumption by the stock level. The same approach is tra-
ditionally used when setting the stock of medications
in pharmacy distribution. These issues are dealt with in
the works of Hromovyk B., Gudzenko O., Mnushko Z.,
Nemchenko A., Tolochko V., Trokhymchuk V., Barna-
tovych S., Dorokhova L., Gorbunova O., Kutsenko S.
and others.

Experimental Part

Traditional approaches to setting the drug stock lev-
el in pharmacy distribution have a general nature being
more characteristic of the level of money immobilized
for stock making, and without taking into account the
needs, expectations and peculiarities of customers. The
methodology making basis for the existing approach to
the stock setting does not meet the current requirements
to the proper level of the customer service. Thus, the
need to improve the approach to setting the medication
stock level in pharmacy distribution has arisen.

The aim of this article is to develop the methodo-
logical framework for setting the stock of medications
in pharmacy distribution based on the differentiation of
the customer logistic service.

Materials and Methods

The comparative analysis methods, statistical and
analytical method of stock setting were used in this re-
search.

Results and Discussion

The social responsibility of pharmaceutical busi-
ness foresees the use of both economic and social pa-
rameters in drug stock setting.

The cost-efficiency principle suggests reaching of
the rational (optimal) cost-income ratio in the compa-
ny’s performance. The wholesale pharmaceutical com-
panies (WPC) implement this principle by choosing
the most profitable medications and health products for
sale or the products that have the highest cost contribu-
tion rate.

The social responsibility principle means the com-
pany’s commitment to its product or service. The in-
tense competition at the pharmaceutical distribution
market requires distributors to develop individual logis-
tic solutions to meet the customers’ needs. Therefore,
the WPC must have socially important medications re-
gardless of their profitability.

In economic (financial) terms, the stock setting task
is to determine an amount of money that may be immo-
bilized from the company’s turnover. In social terms,
the stock setting task is to determine a list and volume
of medications to be available at a warehouse to meet
the customers’ needs.
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Determining the components of drug stock in pharmacy distribution

Transport stock Quarantine-
(to the WPC warehouse)| |prevention stock

Current stock Buffer stock Reserve stock

Transport stock (from the WPC

warehouse to the pharmacy) As receivables

—

Drug stock level Daily sale of medications
in financial terms from the WPC warehouse

Daily sale of medications Stock level as per each drug
from the WPC warehouse line group in social terms

Calculation of a daily sale| | Calculation of a daily sale of the
of the current stock of
medications as per the

product line groups segmentation

reserve stock of medications
as per the product line groups
taking into account

Calculation of the total level of drug stock
(taking into account financial terms)

Calculation of the level of drug stock taking
into account social terms (as per the product line groups)

Fig. The scheme proposed for calculation of drug stock in pharmacy distribution taking into account the financial and social aspects.

The level with these two parameters (economic and
social) is calculated with the known formula: H=0 x D
where O is a daily sale of stock, D is a stock level. But
the approaches to determine the daily sale of drug stock
from the WPC warehouse and the stock level must be
different (Fig.).

Different aspects of stock setting determine a set of
groups of drug stock in the pharmacy distribution. In so-
cial terms, the stock should have the following groups:
quarantine-prevention (T ,); current (T?); buffer (77);
reserve (7). Thus, taklng into account the social pa-
rameters the total stock level will be:

T =T +T+T;+T°. (1)

Such limits and grouping of stock are explained by
the peculiarities of processes and activities performed
by the WPC to meet the customers’ needs. In financial
terms, the stock has the following groups: transport (to the
WPC warehouse) ( T ), quarantine-prevention (T’ W)
current (7'/); buffer ( Tf ); transport (from the WPC ware-
house to the pharmacy) (T, ’); as receivables ( T: /). Thus,
taking into account the financial parameters the total
stock level at the WPC will be:

T'= T+ T +T/+T/+T/+T] . @

A specific feature of the stock level calculation taking
into account the social aspect is a personal approach to
the customer servicing that requires to consider the drug
status per each product line group. This approach af-
fects both the stock level and calculation of a daily sale.

The social component of the quarantine-prevention
stock is made in order to prepare medications for the
customer’s order kitting. According to the requirements
of Good Storage Practice (GSP) [2], all medications at
the WPC warehouse must be checked. If a medication
does not comply with set quality requirements, such
medication must be destroyed or returned to a supplier.
If a sale permit is obtained, the medication becomes a
stock, 1s recorded in balance account ‘Goods’ and trans-
ferred to be prepared for the storage area. The prepa-
ration stock standard includes the following activities:

drug stock transfer from the quarantine area to the accept-
ance area, drug recording, transfer to the storage area,
placing in the storage area. This standard is determined by
timing observation and is the same for all drug line groups.
The social component of the current stock of medi-
cations at the WPC warehouse is made to ensure the
uninterrupted meeting of customer’s demand and is cal-
culated as per the product line group. In case of the re-
liable supply (the rate of the supplier’s reliability ap-
proaches 1), the current stock is calculated according
to the formula:
s
L=y — ()

Jjdel

where: D is the number of days in the previous period
(month); K, is the number of deliveries of the j-drug
line group during the period.

The social component of the buffer stock is made to
meet the customer’s demand in case of an interruption
of drug supply to the WPC warehouse. Its level must be
calculated taking into account the supplier’s reliability
rate according to the formula:

V.x(1-H")xT/
-2 . : )

J

where: V), is delivery of the j-drug line group by the i-th
suppher UAH V,is dehvery of the j-drug line group
by all suppliers, UAH T? is the delivery time of the
j-drug line group by the i- -th supplier in case of the reli-
able supply.

H is the supplier’s reliability rate of the i-th sup-
plier calculated according to the formula [3]:

H,=(1-P)x(1-P)x(1-P)x(1-P), (5

where: p! is probability of failure to meet transport terms
by the i-th supplier; p; is probability of failure to meet the
delivery time; p; is probability of failure to meet the
requirements of accompanying documents execution;
p; is probability of noncompliance of accompanying
documents information with the actual state.
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Table 1

Pharmacy Location Segmentation

Group Characteristics of a pharmacy

The share of relatively
expensive medications, %

The share of relatively
cheap medications, %

A Popular (in the populated areas) 25-35 <10
B Mixed <25 10-20
C Bedroom (in a bedroom district) <20 25

The social component of the reserve stock is made
at WPC warehouses for unforeseen demand fluctua-
tions ( T},) and seasonal demand fluctuations (T3

It is appropriate to calculate the social component
of the reserve stock according to the formula:

The WPC must always have the drug reserve stock
for unforeseen demand fluctuations at the warehouse,
it should be sufficient for a period between two subse-
quent deliveries, it is calculated according to the for-
mula (3). The drug reserve stock for seasonal demand
fluctuations should be calculated based on the estimat-
ed trends of the seasonal increase in sale of this or that
medication in previous years.

In social terms of stock management, the level of
a daily sale of medications from the WPC warehouse
should be made as per the product line group based on
the pharmacy location segmentation. The pharmacy
location segmentation methodology was proposed by
Slavych-Prystupa O.S. [4] (Tab. 1).

The daily sale of medications from the WPC ware-
house taking into account the social component in periods
with no seasonal demand fluctuations is calculated as

follows:
3

O?z = Z (Ojscn + O;ufn) 9 (7)
n=l
where n is a segment of pharmacies; group A is 1; group
B is 2; group C is 3:j is the number of drug line groups;
0;“, is a daily sale of the current stock of the j-drug
line group for pharmacies of the n-th segment, UAH,
calculated according to the formula:
N o'
O = 2Ky x ==, ®)
j=1

where: k; is a change in drug sale in the n-th segment of
pharmacies; it is calculated based on the trend of changes
in frequency of prescribing drugs in nosology; 0;'.1,; is
the volume of sales of the j-drug line group in the n-th
segment of pharmacies in the previous period (month),
thousands UAH; D is the number of days in the previ-
ous period; Oj,;, is a daily sale of the reserve stock of
the j-drug line group in the n-th segment of pharmacies
in case of unforeseen demand fluctuation, UAH.

It has been suggested to use the ABC-VEN analy-
sis to determine the stock for unforeseen demand fluc-
tuation. The matrix of drug grouping according to this

method is described in Tab. 2.

Table 2

The matrix of drug grouping according
to the ABC-VEN analysis

Category of stock V E N
A AV AE AN
B BV BE BN
C cv CE CN
Table 3

The volume of the drug reserve stock suggested
for unforeseen demand fluctuation

Group Requirgment Resgrve stock
condition requirement, %
AV, AE, BV, CV P=1 100
AN, BE, CE P=0.95 95
BN, CN Based on the stogk 10-15
shortage analysis

The requirements to the volume of drug reserve stock
at the WPC for unforeseen demand fluctuation as sug-
gested based on the experts survey are given in Tab. 3.

In case of seasonal fluctuations in drug sale the daily
volume of sale from the warehouse is calculated accor-
ding to the formula:

3
sz =Z jscn +O;ufn +O;sfn)9 (9)
n=l
where: OJS.an is a daily sale of the j-drug line group for
pharmacies of the n-th segment; it is calculated accord-
ing to the formula:

(10)

where: V, ;. is the volume of sale of the j-drug line group
for pharmacies of the n-th segment during the seasonal
demand fluctuation, UAH; / is the yearly price increase
index; T is duration of the period when important demand
fluctuations are observed, days.

Thus, considering social parameters, it is advisable
to calculate the drug stock level in pharmacy distribu-
tion as follows:

jsfn

V.
Os — _1sfn><]’
T

H, =T, ,+T+T, +T;)x
X(0 ey + 05 T 0511 -

jen Juf n

(11)
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Table 4

Differences between the traditional approach and the approach suggested
to drug stock setting in pharmacy distribution

Approaches to drug stock setting in pharmacy distribution

based on the logistic service personalization
Parameter . — - — -
traditional taking into account financial taking into account social
parameters parameters
N to minimize money costs for to minimize money costs for Appropriate fulfillment of the
Objective o L ,
building up a stock building up a stock customer’s needs
Principles Cost minimization Cost minimization Ecopom|cal efﬁc!e'ncy
Social responsibility
Priority aspect Financial Financial Social
Transport, quarantine- . .
. Quarantine-prevention,
Types of stocks Transport, current, reserve prevention, current, buffer,
current, buffer, reserve
reserve, transport, money
A unique information space
Conditions of use - - for partners within pharmacy
logistic and supply chains

Methodological
framework

Methodology for determining the quota for current assets. -
Kyiv : Ministry of Industrial Policy of Ukraine, 1998 [5]

GDP Requirements [1]
GSP Requirements [2]

Users

Financial Department

| Financial Department

Logistics Department

The studies have allowed determining differences
between the traditional approach and the approach sug-
gested to drug stock setting at the WPC (Tab. 4).

CONCLUSIONS

1. This paper has shown that stock setting in phar-
macy distribution needs special attention due to a num-
ber of causes.

2. The methodology of stock setting at the WPC must
be based on the social responsibility principle requiring
distributors to develop personal logistic solutions to meet
the customer’s needs and guarantee the physical availabi-
lity of medications, especially of vital drugs. These re-

quirements must be taken into account when setting the
stock in pharmacy distribution.

3. In social terms, the drug stock should contain the
following groups: quarantine-prevention, current, buffer,
reserve.

4. In order to make personal logistic solutions for the cus-
tomer service and determine the volume of a daily sale for
the social component of stock setting in pharmacy distribu-
tion, the ABC-VEN analysis has been suggested; it allows to
differentiate the drug stock line at the WPC in terms of their
importance not only to provide the profitability of the WPC,
but also to take into account their importance for customers.
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PO3POBKA METOONYHUX 3ACA HOPMYBAHHA 3AMACIB JNNIKAPCbKUX 3ACOBIB

Y ®APMALIEBTUYHIN OUCTPUBYLIT

O.B.llocunkiHa, B. Komnsipoea, F0.€.Hosuubka

Knroyoei cnioea: iHOugidyanizayis; no2icmudHul cepeic; KnieHm; couianbHa 8idrnosidarnbHicmb
LosedeHo, wio 3acmocysaHHs mpaduujtiHozo nidxody 0o HopmyesaHHs1 3anacig J13 y hapmayesmud-
Hil Oucmpubyuil npuszeodums, ckopiwe, 00 8U3HAYEHHS PIBHST IMMODbINI308aHUX 2pPOUOBUX KOWMI8
Ha CmeopeHHs 3aracie ma He gpaxoeye rnompeb, oyikyeaHb, ocobriugocmel KriieHmie ma pi3Hoi co-
uianbHoI 3Ha4yu,ocmi okpemMux ghapmakomeparniesmuydHux epyn J13. Memodornoeisi, Ha sKil rpyHmy-
embcs icHyro4ul nioxio o HopMysaHHs 3ariacis, He gidnosidae cy4yacHUM 8umozam U000 HarexHo2o
pieHs 06cry208y8aHHs KilieHmMig. ToMy eUHUKIa HeobxiOHicmb yOOCKOHaeHHs nidxody 0o HOpMy-
8aHHs 3aracie riikapcbKux 3acobie y ghapmauesmuyHiti ducmpubyuii. CoyianbHa 8idnosioansHicmap
ghapmauesmuyHo20 bizHecy nepedbaqyae HeobXiOHICMb 3acmocy8aHHs He MiflbKU eKOHOMIYHUX, ae
U coujanbHUX napamempie npu HopMyeaHHi 3arnacie J13. 3 modyku 30py couyiasibHO20 acriekmy 3a-
80aHHs1 HOpMy8aHHSI 3aracig rosisieae y eusHaq4eHHi nepeniky J13 ma ix obcseig, Wo nosuUHHI 6ymu
Ha cknadi 0ns HanexHo20 3abesrieyeHHs1 nompeb KrieHmig. 3 moyku 30py couiaribHO20 acrekmy
3arnacu rnosuHHI po3nodinamucs Ha maki eudu: KapaHmMuHHO-nidzomoeyud, nomoyHud, 6ychepHud,
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cmpaxosuli. Obcsiz 00HOOeHHOI pearizauii pospaxos8yembcsi 3 8paxysaHHsIM obcsieie peanisauyii 8
pasi 8i0CymHocmi Ce30HHUX KO/uBaHb 3 8paxy8aHHSIM meHOeHUii 00 3MiHU Yacmomu fpu3Ha4YeHHsI
J13 3a Hosomoziero; cmpaxoeozo 3anacy J13 Ha sunadok HerepedbadyeHO20 KOu8aHHs nonumy; y
repiod ce30HHO20 KoueaHHs rnonumy. 3 Memoro 3abe3neyeHHs1 8BUCOK020 pigHs1 HadiliIHocmi obcry-
208y8aHHs KriieHmig Ol 8U3HAYEHHS PiBHSI cmpaxo8o2o 3aracy rporoHyemscsl 3acmocosysamu
ABC-VEN aHanis.

PA3SPABOTKA METOOUYECKMX OCHOB HOPMUPOBAHUA 3AMNMACOB JNIEKAPCTBEHHbIX
CPEACTB B ®APMALIEBTUYECKON OAUCTPUBYLIUN

O.B.lMocbinkuHa, B.I Komnspoea, KO.E.Hosuukas

Kntodeenbie criosa: uHOUguUOyanu3sayusi; 102UCmMuUYecKull cepeuc; KIueHm, coyuasnbHasi
omeemcmeeHHOCMb

LokazaHo, ymo npumeHeHue mpaduyuoHHO20 rnodxoda K HopmuposaHuro 3arnacos JIC e chapmaues-
mudeckol ducmpubyyuu npusodum, ckopee, K ornpedeneHuro ypo8Hs UMMOBUIU308aHHbIX OeHEeX-
HbIx cpedcme Ha co3faHue 3arnacos u He yyumsigaem rnompebHocmel, oxudaHuli, ocobeHHocmel
KIIueHmos u pasHol coyuarnbHoOU 3Ha4umocmu omaoernbHbIx hapmakomepanesmudeckux epynmn J1C.
Memodonozausi, Ha KOmopoU O0CHO8bIBAEMCS cywecmayujul Nooxo0 K HOPMUPOBaHUK 3aracos,
He omeeyaem cospeMeHHbIM mpeboeaHUsIM OMHOCUMESbHO Hadnexaweao yposHsl 06CyKusaHusl
KnueHmos. [Noamomy 803HUKIa HE0b6X00UMOCMb yco8epuIeHCMBo8aHUsI MoOxo0a K HOPMUPOBaHUIO
3arnacoes siekapcmeeHHbIx cpedcme 8 hapmayesmudeckol ducmpubyyuu. CoyuanbHass omeem-
cmeeHHoCcMb hapmayesmuyeckoeo busHeca npedycmampusaem He0bXoOUMOCMb MPUMEHEHUS HE
MOJIbKO 3KOHOMUYECKUX, HO U coyuarbHbIX napamempos rnpu HopmuposaHuu 3anacos JIC. C moyku
3peHust coyuanbHO20 acriekma 3adaHue HOpMUpPOBaHUs 3aracos 3ak/dyaemcs 8 onpedesieHUU rne-
peydHs JIC u ux obbemos, ymo AormkHbl bbimb Ha ckriade 0511 Hadnexxauwje2o obecriedeHuUs1 nompeob-
Hocmel knueHmos. C mMOoYKU 3peHuUsi coyuarnbHo20 acriekma 3arnachk! OO/MKHbI pacrpedensimbcs Ha
makue 8u0lbl: KapaHMUHHO-od2omosumeribHbIl, meKyuwul, bycpepHsil, cmpaxosol. O6bem 00HO-
OHesHoUl peanu3ayuu paccyumsigaemcs ¢ y4emom obbema peanusayuu: 8 ciyyae omcymemeust
CE30HHbIX KorebaHuli ¢ y4emom meHOeHUUU K USMEHEHUK Yacmombl HazHavyeHusi JIC 3a Ho3osoau-
eli; cmpaxoeoeo 3anaca JIC Ha crnyyali HerpedsudeHHO20 KoriebaHus cripoca; 8 nepuod CE30HHO20
KonebaHus cripoca. C yenbro obecrneyeHusi 8bICOKO20 YPOBHST HA0EXHOCMU 0BCyXUBaHUST KITUEH-
moe 0ns onpedernieHuUs1 ypoB8Hs cmpaxoeozo 3arnaca ripednazaemcs npumeHssms ABC-VEN aHanus.



