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METHODOLOGICAL APPROACH TO THE EFFICIENCY
EVALUATION OF INNOVATIVE PROCESSES
IN LOGISTICAL ACTIVITY OF ENTERPRISES

The paper presents a pioneering approach to assessing the effectiveness of innovation process-
es in logistics. Indicators and the procedure of evaluating the efficiency of innovation processes in
enterprise logistic activity are described. Possibilities of applying this approach are suggested.
Keywords: efficiency evaluation; logistics; innovation process.
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Y cmammi poskpumo noéamopcokuii nioxio 00 ouinr06anHs epeKxmuerHocmi IHHOBAUITIHUX
npouecie y aocicmuui. Buodireno noxasnuxu ma posxpumo nopsaoox ouiHIO6aHHs ehexmugHocmi
IHHOGAUITIHUX NPoUecié 6 ao2icmuvniil OiAabHOCHI NiONpuUEMcMme. 3anponoHo8ano MoNCAUGOCMI
3acMocy8anHsa 0ano20 nioxooy.
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B cmamve packpeim noeamopckuii nooxoo K ouenke 3¢hexmueHocmu UHHOGAUUOHHDBIX
npoueccoe 6 aozucmure. Boioeaenvt nokazameau u packpoim nops0ox ouenku 3pgexmuenocmu
UHHOBAUUOHHBIX NPOUECCO8 8 A02UCIUYECKOU desameabHocmu npeonpusamuii. Ilpedaoxcenvt 603-
MONCHOCHIU 0451 NPUMEHEHUS OAHHOZ20 N00X00a.

Karoueevie caosa: oyenka spghexmusrnocmu,; 102UcmuKa; UHHOBAUUOHHDBLI NPoOUecc.

Introduction. Logistics is currently the most widely used instrument of cost opti-
mization at enterprises that under constant exacerbations of economic relations and
deepening crisis plays an important role in shaping the opportunities for increasing
profitability from economic activity. Innovative activity that has no proper justifica-
tion and qualified management could become a threat to enterprise stability by dis-
rupting the sustainability of its logistic flows. Hence, the task of maintaining an
acceptable level of stability while implementing projects, launching new and moder-
nizing older products in manufacturing, accompanied by the change of material,
information and financial flows is actual for any company. Solution of this problem
requires using an innovative approach to developing economic and mathematical
models for assessment and maintenance of proper efficiency of logistic activity of
enterprises during the period of creation and implementation of innovations.

Recent research and publications analysis. Solving the problem of evaluating the
effectiveness of innovative processes in enterprise logistics has not yet found necessary
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reflection in the works of both Ukrainian and foreign scientists. However, in a num-
ber of studies partial solutions to the problem were found, in particular, in (Amit et
al., 2012). This study on supply chain strategy depicts how enterprises manage supply
chain operations and evaluate the impact of operations on customer perception.
C. Gonzalez and A. Carlos (2014) presented the methodology, design and results of
the logistics management information system implementation supporting supply
chain management decision-making. In (Raja, 2009) the model of integrated deci-
sion support system is based on output data of corporate logistics, that produces
cement, with multiple distribution channels. Estimation of efficiency has found its
solution during the implementation of enterprise’s logistic strategies in the works of
S. Srivastava (2013) and also 1. Krivovyazyuk and Y. Kulik (2013), R. Richey et al.
(2013).

Unresolved issues. Significant scatteredness of scientists’ views on logistics ma-
nagement, assessing the efficiency of its implementation during the implementation
of innovations causes the fundamental need for the formation of a methodical
approach to solving the totality of problems accompanying the studied processes.

The research purpose is to present the methodical approach to the efficiency
evaluation of innovation processes in enterprise logistics.

The target audience, i.e. users of the proposed methodology may be executives
in logistic services and divisions as well as other structural subdivisions in particular,
supply, production support, distribution, stock management, transportation, storage.
It can also be useful for the highest level of enterprise management while establishing
future development targets. At the same time it can be used by consulting organiza-
tions while delivering the level of usefulness of the used methods of logistics process-
es management to potential clients including investors or other stakeholders.

Key research findings. The development of innovation in logistics in the last
decade, as international experience shows, characterizes (Little, 2007): gradual trans-
fer of responsibility for innovation from the linear to top managers; change in priori-
ties of optimizing logistic costs during the formation of added value and innovation,
aimed to satisfy customers needs; the use of adaptive and flexible logistic systems and
supply chains; understanding that clients and other participants of supply chains are
the main "customers" encouraging companies to introduce innovations; attraction of
clients and participants of supply chains at the early stages of innovation development.

So, the result of innovative processes in logistics is a logistic product, which is
characterized by certain properties and constituting usefulness for clients and the
enterprise it self.

In our opinion, the integral index of innovations effectiveness (E,y,) in logistics
must cover all functional subsystems of logistics (supply, production support, sales)
and crosscutting logistic functions (stock management, transportation, storage etc.).

In turn, partial indicators of innovative processes effectiveness depend on the
values of specific indicators that define, characterize and affect the effectiveness of
supply, production, distribution, transportation and storage at the enterprise. Their
list is presented in Table 1.

Calculation of the generalizing index will be determined by the effectiveness of
individual components of logistic activity (using the methodology of (Tkachova,
2011)):
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Iog =f(E Sup? Eproa+E pistrsE smE 1 1Estor ) (D
where E,, — the generalizing index of innovative processes effectiveness in enterprise
logistics; Egyp, Eprods Epistrs Esm» Etr» Estor — Partial indicators of innovative process-
es efficiency in functional subsystems of supply, production support, distribution and
implementation of the functions of stock management, transportation and storage.

The order of innovative processes evaluation in enterprise logistics is schemati-
cally summarized below (Figure 1).

Indicators for evaluation of Indicators for evaluation of Indicators for evaluation of
innovation processesin the innovation processesin the innovation processesin the
functional subsystem of functional subsystem of functional subsystem of

supply production support distribution
4 6 ~ 5 ~ .
ESup = HK;Sup EProd = HKIPmd EDistr = HKIDISU
i=1 i=1 i=1
Indicators for evaluation Indicators for evaluation Indicators for evaluation
of innovation processes of innovation processes of innovation processes
for transportation for stock management for storage
4 4 ~ 5 ~
ETr:HK«'Tr ESM:HKiSM Esmr:HKiswr
i=1 i=1 i=1
T I T
v vV Vv v v v

Generalizing index of innovative processes effectivenessin enterprise logistics
Iog _0433(E3up Prod +EProci ><EDistr +ED,5,, ><ESM +ESMXETr +ETr ><ESmr +ESmrXESup)

v
Setting the marginal levels of the indicator

v

Calculation of the coefficients of maximum proximity to the desired value of indicators and
remoteness from the critical level
E

) E,
L
KE™ = —9 9 KE! =—ar— 8169
Elog Emax Log Ecnt
Loy

Figure 1. The order of innovation processes evaluation in enterprise logistics,
developed by the authors

Formulas for the calculation of partial indicators of innovative processes effi-
ciency are considered below:

Egp= ﬁK?"": )
i

E, ;= f[KP"’d (3)

Epier = Hﬁ"‘“ )

Esu = f[f i (5)
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4

ETr :HKITF; (6)
5

Esrar :HK;'SW! (7)

4 3] 5
. . .. . . 1 Su| - Prod - Dist
where i — the sequence number of individual indicator; [ JK, [1K:™?, [ K",
i=1 i=1 i=1

4 4 5
[T, T1K" TIK? - the normalized (standardized) values of individual

i=1 i=1 i=1

indicator performance in the functional subsystems of supply, production support,
distribution and during the implementation of the functions of stock management,
transportation and storage accordingly, in the range from 0 to 1. At the same time, the
maximal value of each indicator equals to 1, if at least one of the coefficients equals
to 0, then a partial indicator of innovative processes effectiveness will be 0 too.

It should also be taken into account that qualitative characteristic of the indica-
tors may be positive or negative which means their influence can be either stimulat-
ing, or destructive. Accordingly, there are indicators-stimulants and indicators-dis-
stimulants. Therefore, the standardization of indicators should be conducted further,
for which the standard statistical method for stimulants (formula 8) and disstimulants
(formula 9) was used. In this context, standardized indicators-stimulants can be cal-
culated by the classical formula (the methodology of (Cupalova, 2008)):

X:
stX} =—
Xmax

: ®)

where stX; — the standardized value of indicator-stimulator; X; — the actual value

of indicator-stimulator; X2, — the maximum value of indicator-simulator; i =1 ...
n — partial indicators under study.
Indicators-disstimulants are calculated by a modified formula of variations (bas-
ing on the methodology by V. Gavura (2011)):
d d
X; —Xo
d _ i min
Stx'}v = 1 - T’ (9)

max

where stX g — the standardized value of indicator-disstimulants; x;' — the actual

d
min

value of indicator-disstimulants; X — the minimum value of indicator-disstimu-

lants; xZ,, - the maximum value of indicator-disstimulants; jj = 1 ... n — partial indi-
cators under study.

The use of formula (9) allows gain proportional to the indicators partial coeffi-
cients and avoid the value of the coefficient equals zero in the case of the highest rele-
vant indicator, accepting the situation where the lowest value is 0.

The formula for combining the generalizing partial indicators of effectiveness for
the constituents of logistic activity in the integral indicator has the following form:

E\og =0,433(Es,, % Eprog +Eprog X Epigty +Enpisty XE gy +

(10)
+Egy xEq +Ef xEg, + Egpy XxEgyp)-
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The coefficient 0,433 depends on the number of constituents in logistic activity

of an enterprise (n = 6) and was obtained as follows:
k =0,5sin(360° /n) =0,5sin(360° /6) =0,5sin60° =0,433. (11)
The integral index calculated by the offered method is expedient to compare
with marginal levels — maximum and critical. In order to do so, the determination of

the coefficients of proximity to the maximum value of efficiency indicators and
remoteness from critical level is offered:

max E.L
Eiog = pmax b (12)
Log
. E
KE" =—% _, 8,169, (13)
g ELog
where K ?;:: — the coefficient of proximity to the maximum value of generalizing

(integrated) indicator of the innovative processes efficiency in enterprise logistics;

Ejog — the actual integrated efficiency of logistics; K ;”ufg — the coefficient of remote-

ness from critical level of £y, indicator; Ejoer, Ef¢ — the maximum and the critical

values of generalizing indicator of innovative processes effectiveness in logistics.
E [”:gx determines the desired level of logistics effectiveness, which an enterprise

is trying to achieve, and E, f:; shows the minimum marginal level, decrease to that

level indicates the inefficiency of innovation processes in enterprise logistics.
The marginal levels of E;, are defined as follows:

1) since the maximum value of efficiency indicators is 1, then:

Eloy =kxnx1=0,433x6x1=2598; (14)
2) the critical level of indicators was the selected value of 0,35, so:
E o =kxnx0,35% =0,433x6x0,1225=0,318. (15)

Thus, the values of K, E"L:: are in the range from 0 to 1 and K E:fg — in the range

from 1 to 8,169, since E2* / Efo"’; =8,169. If the calculated coefficient K¢ equals

Epog

to 1, then at the same time the calculated coefficient K Ef_fg equals to 8,169. In this
case, the generalized efficiency of innovation processes in logistics reaches the maxi-
mum level. If the values of such calculated coefficients are minimum, it means the
complete remoteness from the desired level.

Conclusions. The proposed methodical approach to the evaluation of innovative
processes in enterprise logistics involves calculation of the integral index based on
partial indicators that characterize all functional subsystems in logistics (supply, pro-
duction support, distribution) and crosscutting logistic functions (stock manage-
ment, transportation, storage). Its application in economic practice will allow deter-
mining both the overall level of innovative processes effectiveness and reserves for
improvement of investigated constituent elements of enterprise logistics.

ACTUAL PROBLEMS OF ECONOMICS #12(174), 2015



414 MATEMATUYHI METOAMN, MOAEJI TA IH@OPMALINHI TEXHOJOrIi B EKOHOMILI

Prospects for further research are in determining the influence of carried out
innovation processes on the logistic potential of enterprises that would reflect the
ability of systematically integrated units of an enterprise for successful implementa-
tion of innovation-oriented logistic activity.
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