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minimization of logistic risks

Subjects of the pharmaceutical industry (SPI) usually function in the conditions of uncertainty and
dynamic environment. Pharmacy is characterized by logistic risks due to specific properties of drugs,
active pharmaceutical ingredients and active substances. The aim of the research is substantiation
of logistic risk significance affecting the quality of drugs, and development of the mechanism for their
minimization. The research results were based on the use of methods of expert assessment, ascent
from the general to the special, the relationship of qualitative and quantitative characteristics. The
logistic risk in the pharmaceutical industry is an event that results in losses of SPI or makes the
possibility of an adverse situation or irrelevant results related to flows within the pharmaceutical
logistic chain when changing external and internal factors. Availability of a great number of logistic
risks makes it necessary to reduce risk of the SPI logistic activity, and, consequently, to develop the
risk management mechanism. The algorithm of the logistic risk management of SPI includes seven
steps. At the first stage the analysis of SPI logistic operations is conducted, at the second stage their
logistic risks and causes are analyzed. Based on this analysis the data sampling that characterize
the logistic activity results of SPI is formed. At the third stage, there is quantitative and qualitative
assessment of the logistic risks identified in the previous step. At the fourth stage the effect of the
internal and external factors on the logistic risk is analyzed. Based on the previous analysis during
the fifth stage the scenarios of development of the situation are developed in relation to the threat of
the origin of certain logistic risk and the methods of estimation of logistic risks are selected. At the
sixth stage logistic risk is estimated. Based on the previous analysis the necessity of calculation of the
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integral logistic risk is reasonable.

Subjects of the pharmaceutical industry (SPI) usually
function in the conditions of uncertainty and dynamic
environment. The important principle of their activity
is high reliability, providing stability, flexibility and adap-
tation to changing operating conditions. Unlike other eco-
nomic sectors the pharmaceutical industry is characteri-
zed by logistic risks with specific properties of drugs,
active pharmaceutical ingredients (APIs) and active sub-
stances (for example, terms and conditions of storage
and transportation, high probability of deterioration and
damage during delivery, processing and storage of goods,
etc.). Thus, according to the WHO about 25% of medi-
cal immunobiological preparations (MIP) are delivered
spoiled to the consumer as a result of failure to observe
the temperature condition in the process of their storage
and transporting [2].

The aim of the research is substantiation of the logis-
tic risk significance affecting the quality of drugs, and
development of the mechanism for their minimization.

Materials and Methods

The research results were based on the use of me-
thods of expert assessment, ascent from the general to the
special, the relationship of qualitative and quantitative
characteristics. Experts were various specialists of dif-
ferent profiles and enterprises of the pharmaceutical in-
dustry.

Results and Discussion

The results of the questionnaire have identified that
the share of logistic risks includes a significant percent
of the total value risk of SPI (15%) (Fig. 1).

Research of different scientific views has allowed to
determine that the logistical risk in the pharmaceutical
industry is an event that results in losses of SPI or makes
the possibility of an adverse situation or irrelevant re-
sults related to flows within the pharmaceutical logistic
chain when changing external and internal factors [1,
3-7]. Sources of logistics risks in the pharmaceutical
industry are carriers, suppliers of substances, storage of
drugs, intermediaries and pharmaceutical manufacturers
(Fig. 2).

According to the results of the expert assessment of
the significance of the logistic risk in management of flow
processes at pharmaceutical enterprises, the most signifi-
cant risks are risks arising at the stage of transportation
and warehousing (Fig. 3). It is related to probability of
spoilage of material resources and their loss of qualita-
tive characteristics and, consequently, of profit of SPI.

A considerable part of the logistic risk determines
that 91.5% of the respondents consider logistic risks to
be important issues for the pharmaceutical industry.

89% of the respondents identify a significant influ-
ence of the logistic risks on the performance efficiency
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Fig. 2. The main sources of risk in the pharmaceutical
logistics chain.

of SPI and approximately 85% of the respondents tell
about the need for implementation of the logistic risk
system for the SPI activity.

Availability of a great number of logistic risks makes
it necessary to reduce risk of the SPI logistic activity, and,
consequently, to develop the risk management mecha-
nism [7-13]. The algorithm of logistic risk management
of SPI is shown in Fig. 4.

At the first stage the analysis of SPI logistic opera-
tions is conducted, at the second stage their logistic risks
and causes are analyzed. Based on this analysis the data
sampling that characterize the logistic activity results
of SPI is formed. At the third stage, there is the quan-
titative and qualitative assessment of the logistic risks
identified in the previous step.

At the fourth stage the effect of the internal and exter-
nal factors on the logistic risk is analyzed. Then during
the fifth stage the scenarios of development of the situ-
ation are developed in relation to the threat of the origin
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Fig. 1. The assessment of SPI risk significance.

Table 1

The calculation results of the complex logistic risk

Logistic risk Value
9 2011 | 2012 | 2013
Risk management of 0.69619 | 0.71390 | 0.75009
material flows
Risk of logistic
- . 0.45096 | 0.49618 | 0.53469
administration
Risk management of 0.25167 | 0.29571 | 0.60383
financial flows
Risk management of 0.44300 | 0.75200 | 0.80700
information flows
Complex logistic risk 0.46045 | 0.56445 | 0.6739

of certain logistic risk and the methods of estimation of
logistic risks are selected. At the sixth stage logistic risk
is estimated. Based on the previous analysis the neces-
sity of calculation of integral logistic risk is reasonable.
The structure of the integrated logistic risk index in-
cludes the risk management of material flows; the risk
management of financial flows; the risk management of
information flows; transportation risks; environmental
risks. Complex indices for each type of risk should be
calculated using taxonomic analysis. The results of the
logistic risk components calculation for the pharmaceu-
tical company A (for confidentiality) are given in Table 1.
At the seventh stage measures on minimization or
prevention of the logistic risk are developed, and then
the economic effect of the introduction of the drug ma-
nagement system and SPI logistic costs with implemen-
tation of this system is estimated. The complex of safe-
ty measures taking into account the specificity of the
pharmaceutical industry are given in Table 2.

] The exposure to foreign economic
activity under

Risk on stage storage

Risk at the stage of transportation

(Nii |

Risk at the stage of procurement
of material resources
Risk at the stage of drug production

Fig. 3. The assessment of significance in the risk management of material flows in pharmacy.
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i ?
Analysis of compliance of the logistic Are results of the measures satisfactory?
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Fig. 4. The algorithm of SPI logistic risks.
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Table 2

The ways of minimization of logistic risks in the pharmaceutical industry

Type of logistic risks

Prevention measures

Risk of the incorrectly selected
logistic strategy of SPI

Revision of the logistic strategy, a detailed market analysis

Risk of the unbalanced allocation
of the SPI resources

Verification of optimality of the flow process management, identification and
analysis of its defects; purchase of material resources for the future use; control over
resource flows and observance of norms of their charges; analysis of accounting,
correlation with the planned and basic levels

Risk of inconsistency of
co-operation between SPI
subdivisions in relation to
resources handling

Analysis of causes of the problems of co-operation, control of the work of
subdivisions by managers at all levels; identification and elimination of causes
of conflict situations and creation of a favourable climate in the team; the use
of motivation in the process of management; effective co-operation of the SPI
subdivisions in the process of the logistic risk management

Risk of the material resource
management

Limitation

Reservations

Preventive control of resources
Insurance of logistic risks

Risk of insufficient control at
all stages of the flow process
management

Supervision of the SPI work from the purchase of the raw material and materials for
dispensing drugs; qualitative analysis of normative documents, statistical and book-
keeping accounting

Risk of an accident

Insurance of the SPI property in an insurance company

Risk management of information
flows

Collection and analysis of information; creation of the management information
system; the study of normative documents and laws
Protection of commercial secret

Risk of unsatisfactory
implementation of the contract
terms

Careful selection of the logistic partner; collection of the necessary information
about a firm-competitor; introduction of the system of penalties for each
commitment in the agreement; indication of terms for consideration of controversial
issues, terms of payment of penalties and mortgage payments in the agreement

Risk of procurement and
distribution of drugs

Drawing up the protocol that includes terms of changes in the agreement, the size
of compensation in case of failure from signing of the contract

Risk of breaking relations with
logistic partners

Analysis of breaking relations; a careful choice of the logistic partner; integration of
participants of the logistic pharmaceutical chain

Risk of logistic administration

Logistic personnel training

Selection of the professional staff of the logistic personnel
Creation of the pharmaceutical logistic information system
Creation of the optimal organizational structure of SPI

CONCLUSIONS

1. The relevance of the SPI logistic risk manage-

ment has been investigated.

2. The definition of the SPI logistic risk has been

suggested.

3. The sources of risk in the pharmaceutical logistic
chain have been investigated; the SPI risk and the sig-
nificance of the risk management of material flows in
pharmacy have been estimated.

4. The algorithm of SPI logistic risks has been offered.
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TEOPETWYHI 3ACAQU OLIHIOBAHHSA NOIMCTUYHUX PU3UKIB Y ®APMALII
P.B.Cazalidak-Hikimrok, O.B.[Jopoeckkuli

Knroyoei crnioea: nozicmuyHul pusuk; nnogicmuka; cyb’ekmu chapmayeemuyHOI 2arny3i; yrnpaeriHHs
Jfo2icmuyHUMU pu3uKkamu; MiHimMi3auiss 102iCmuYHUX PU3UKIe

Cy6’ekmu cbapmauesmudyHoi 2anysi (COI) 3guyaliHO ¢hyHKUIOHYHOMb 8 yMO8ax Hegu3HadyeHocmi | QUHa-
MiYHOCMI 308HIWHbLO20 cepedosuwya. [ns hapmauii xapakmepHa Hasi8HICMb 1102ICMUYHUX pU3UKI8,
rnoe’sisaHux 3i creyughiyHUMU 8r1acmueoCmsIMU JlikapCbKUX 3acobie, akmusHUX chapMauesmuyHux
iHepedieHmie ma diro4ux peqyosuH. Memor G0cCniOKeHHST € 06rpyHMy8aHHsI 3Ha4ywocmi fioaicmuy-
HUX PU3UKi8, WO 8rniuearmb Ha SIKicmb JlikapCbKux 3acobis, i po3pobka mexaHiamy ix MiHiMizayir.
Pesynbmamu QociOXXeHHS rpyHmys8arnucsi Ha 8UKOpucmaHHi Memoodie eKcriepmHoi OyiHKU, nputio-
Mig CXO0XXeHHS 8i0 3a2aribH020 0 KOHKPEMHO20, 83aEMO38 93Ky SKICHUX I KITbKICHUX Xapakmepuc-
muk. JlozicmuyHi pusuku y chapMmauesmudyHil 2anysi — ye rnodisi, sika npu3godums 0o 36umkie COI
abo 3yMoerIHe MOXIIUBICMb 8UHUKHEHHST HECTPUSMIIUBOI cumyauii Yu HegiornosioHo20 pesynbmamy,
r1oe8’ss3aHux 3 pyxoMm romokie yrnpodoex 102iCmu4YyHo20 hapmauesmuyHo20 f1aHuraa rnpu 3MiHi 30-
BHIWHIX | 6HymMpiWHix ¢ghakmopie. HasieHicmb 3Ha4YHOI KirlbKOCMI 7102iCMUYHUX PU3UKI8 8UKITUKaE Heob-
XiOHICMb PO3POOKU MexaHi3My yrnpasriHHS pusukamu. A20pumm yrnpaeiHHS 102icmuYHUMU pu3u-
kamu COI" micmums ciM emanig. Ha nepwomy emarni npo8oOumbcsi aHarsi3 5102icmuy4yHuUx ornepauil
C®I, Ha Opyeomy emarii aHani3ytombCs f102iCMUYHI PU3UKU mMa MpUYuHU IX BUHUKHEHHS. Ha mpembo-
My emarii 30iliCHIOEMbBCS KiflbKicHa ma siKicHa OUjiHKa Jlo2icmuyHUX pusukie. Ha yemeepmowmy emani
aHanisyrombCs 308HIWHI ma 8HympilwHi ghbakmopu erisiugy Ha fio2icmuyHuUl pu3uk. Ha nm’smomy ema-
i po3pobrisitombCs cueHapii po3sumky cumyaduii Wodo 3a2po3u 8UHUKHEHHST Me8HUX J102iCMUYHUX
pu3suKig i obuparombcsa MemoOu ix OUiHKU. Ha wocmomy emarii OUiHemMbCS 5102icmuYHUl pU3UK, Ha
CbOMOMY — pO3p0obristombCs 3axo0u 3 MiHimMi3ayii abo 3arnobizaHHs f102icMUYHOMY PU3UKY.

TEOPETUYECKME OCHOBbI OLIEHUBAHUA NOTMCTUYECKUX PACKOB B PAPMALIUU
P.B.Cazatidak-Hukumrok, A.B.[Joposckoli

Knroyesnble cioea: puck; rioaucmuka; cybbekmsl ghapmayesmuyeckoll ompacsu; yrnpasneHue
Jloeucmu4eckuMU puckamu; MUHUMU3auUs JI02UCMUYeCKUX PUCKO8

Cybbekmbi chapmayesmuyeckol ompacsu (CO®QO) 06bI4HO ¢hyHKUUOHUPYKM 8 yCrio8usix Heoripede-
JIeHHocmu u QuHaMu4yHoCcmu eHewHel cpedbl. [nsa hapmayuu xapakmepHO Haaudue fosucmudye-
CKUX puckos, 0bycrioeneHHbIX crieyuthudeckumu ceolicmeamu fiekapCmeeHHbIX cpedcms, akmugHbIX
hapmayesmuyeckux uHepedueHmos u delcmeyrowux seuwjecms. Llenbto uccnedosaHus sierssiem-
cs1 060CHOB8aHUE 3Ha4YUMOCMU J102UCMUYECKUX PUCKOB8, 8IUSIIOUUX Ha Ka4eCme0 flIeKapCmeeHHbIX
cpedcms, u paspabomka MexaHu3Ma Ux MUHuMU3ayuu. Pesyribmamsi UccriedosaHusi OCHO8bI8aIUCh
Ha ucrosib308aHUU MemMo008 3KCrepmHOU OUEHKU, MPUEMO8 80CXOXXO0eHUsT 0m obu,e20 K 4acmHOoMY,
83aUMOC8513U Ka4eCmBeHHbIX U KOIMUYECMBEHHbIX Xxapakmepucmuk. Jloaucmu4yeckue pucku e ghapma-
uesmud4eckol ompacsiu — amo cobbimue, npusodsiuee K yboimkam COO unu npedonpedensowiee
803MOXXHOCMb BO3HUKHOBEHUST Hebria2onpusimHoU cumyayuu Uy Hecoomeemcmesyou,e2o pesyrbma-
ma, cesisaHHbIX ¢ O8UXXKEHUEM TOMOKO8 Ha NMPOoMsiKeHUU ecell loeucmudeckol chapmauesmudeckoll
uenu npu UsMeHeHUU 8HeWHUX U 8HYMpPEHHUX ¢hakmopos. Hanuyue 3Ha4umesibHo20 Kosuvyecmsa
JI02UCMUYECKUX pUCKO8 0bycrioenusaem Heobxo0uMocmb paspabomku MexaHu3Ma yrpasieHus pucka-
Mu. Arieopumm yripaeneHusi noeucmuyeckumu puckamu CP®O codepxum cemb amarios. Ha nepsom
amarie npoeodumcs aHanu3 roaucmu4yeckux onepayuld CO®O, Ha 8mMopoM amarie aHaau3upyrmcs
Jloeucmu4eckue pUcKU U MpuYUHbI UX 803HUKHOBEHUSI. Ha mpembem amarne ocyuiecmernsiemcsi Ko-
fludecmeeHHasi U kKadeCmeeHHasi oyeHKa flo2ucmuyeckux puckos. Ha yemeepmom amane aHanu-
3UpyomMcs BHEWHUE U 8HYMPEHHUE (haKmopbl 6/IUSIHUS Ha sloeucmuyeckull puck. Ha nsmom ama-
ne paspabamsbigaromcsi cueHapuu pasgumusi cumyayuu OmHOCUMEsbHO yep0o3bl 803HUKHOBEHUS
orpedesieHHbIX 102UCMUYEeCKUX PUCKO8 U 8bibuparomcsi Memodbl UX OUueHKU. Ha wecmom amane
ouyeHusaemcs noaucmuyeckul puck. Ha cedbmom amane paspabambiearomcs Mepornpusmusi ro
MUHUMU3auuu unu npedomepauwieHuu 102ucmu4ecko20 puckKa.



