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Summary. In the present paper a method has been presented, through which it can be determining the re-
quirement of improvement of supply logistics’ processes in the organization. The need for developing and imple-
mentation of this method is revealed. Also the essence of functioning of the method is represented. It can be de-
scribed as a process which passes through three main stages. Each stage is built of several steps. At first stage ex-
planation how the comparison between the set forth goal of improvement and the actual state of the current logis-
tics processes is made. The formulas through which it can be calculated coefficients of ,efficiency of maximized
measures” and coefficients of “efficiency of minimized measures” are described. Methodology of calculating the
coefficient of overall efficiency of the supply logistics, coefficient of single-dimension efficiency of the supply logistics
and coefficient of multi-dimension efficiency of the supply logistics which are necessary for determining the general
requirement of improvement are reviewed. Next stage is based on assessment the efficiency of sub-processes which
build up supply logistics’ processes. Second stage starts only after the need of optimization on first stage is estab-
lished. The explanation, how the comparison between targets sub-processes and their corresponding real sub-
processes are performed. Coefficients and methodology of calculation of the “absolute goal” for improvement are
discussed, through which the requirement of supply logistics sub-processes improvement is ascertained. In the third
stage a few steps are presented, through which it can determine the priority of improvement of each supply logistics
sub-process in the organization. The explanation, how the comparison between targets sub-processes and their
corresponding real sub-processes are performed. Coefficients and methodology of calculation of the “absolute goal”
for sub-process improvement in single and in all measurements are introduced.

Keywords: supply logistics, supply logistics’ process, supply logistics’ sub-process, optimization, require-
ment of improvement, methodology
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AHomauyia. Y uili cmammi npedcmasneHuli memood, 3a 00MOMO200 AKO20 MOMCHA 8U3HA4YamMu Heobxio-
HiCmb MOKPaAWeHHA npouyecie n02iCMUKU NOCMABOK 8 opaaHizauii. BussneHo HeobxiOHicmes po3pobku i enposa-
OxceHHA ybo2o memody. [pedcmaesneHa cymHicme yHKUIOHY8aHHA Memody. Mo2o MoxHa onucamu K Npoyec,
AKul npoxodums mpu ocHosHi cmadii. KoxceH eman ckaadaemosca 3 O0ekinbkox nidemanie. Ha nepwomy emani
MOACHIEMbCA, AK POOUMbBCA MOPIBHAHHA MiX 1OCMABAEHOK MemMOoKo MOKPAWEHHA i haKmMu4YHUM CIMAHOM 1omoy-
HUX n102icmuvHux npoyecis. OnucaHo (popMysu, 30 AKUMU MOMCHA POo3paxysamu KoegiyieHmu «egpekmusHocmi
MOKCUMI308aHUX 3ax00i8» i KoeghiyieHmu «eghekmusHocmi MiHimi3o8aHuUX 3ax00ie». Po3enadaromecs memodoso-
2ifl po3paxyHKy KoegiuieHMa 3a2a1bHOI e¢heKmuBHOCMI 102iCMUKU MOCMABOK, KoegiyieHma 00HOBUMIPHOI eqdek-
musHOCMI 102icMUKU MOCMAsoK i KoeghiyieHma 6azamosumipHoi echpeKmusHOCMI A02iCMUKU NOCMABOK, AKi Heob-
XiOHi 0514 8U3HAYeHHSA 3a2asabHOI nompebu noninuweHHA. HacmynHuli eman 3acHosaHull Ha oyiHYi ehekmusHocmi
nidnpouecis, AKi hopmyrome npouyecu gAo2icMuku Nocmasok. Apyauli eman noYuHAEMbCA MiAbKU MicaA8 Mo2o, AK Ha
nepwomy emari 8CMaHOBAEMbCA HeobxiOHicmb onmumizayii. [oACHeHHs, AK BUKOHYEMbCA 3icmasseHHsA nion-
pouecis yineli i 8idnosidHUX im peansbHux nionpouyecis. Ob2o080prOOMbLCA KoegiuieHmu i memoouKa pPo3pPaxyHKy
«abcontomHoi memu» 014 noainuWeHHs, 30 00MOMO20t0 AKOI ymoYHoeEMbCA nompeba 8 nidnpouyecamu aA02icMuKu
nocmasoK. Ha mpemsomy emarni npedcmassaeHo KinbKa KPokis, 3a 00MOMO20H0 AKUX 8iH MOX(e 8U3Ha4YuUmu npio-
pumem nonAinuweHHA KOXHO20 Noodnpoueca g02iCMUKU NocCMasoK 8 op2aHi3ayii. MoACHeHHs, AK BUKOHYEMbCA Nopi-
BHAHHA Mix¢ nionpoyecamu yinel i 8i0Nos8iOHUMU im peansbHUMU nidnpoyecamu. BeedeHo KoegiyieHmu i memoou-
Ka po3paxyHKy «abcoaomHoi memu» 014 noaAinuweHHA nionpoyeca 8 00UHUYHUX i y 8Cix 8UMIPaX.
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Knrouosi cnoea: no2icmuka nocmasokK, npoyec a02iCmuKu nocmasokK, nidnpoyec n02iCMUKU MOCMABOK,
onMumMI3auis, sumoau nosinuweHHs, Memooosoaia

Formulation of the problem. Logistics processes can be viewed as specific business
processes across the organization. Each phase of the logistics can be further decomposed
into several levels in case of expanding of the analysis. For improvement of logistics activi-
ties in the organization mathematical apparatus that allows the identification and reorganiza-
tion of the critical elements in logistics processes can be used. The feedback which estab-
lished customer's satisfaction by logistics service and the amount of logistics costs, provides
the necessary signal that starts process of logistics system improving. This signal moves in
the opposite direction of the running logistics processes. In order to respond the customer's
needs, organizations starts optimization in one or all logistics phases. The optimization
should be carried out with the help of methodology in conformity with the company struc-
ture, as well as with the strategy chosen.

Analysis of recent research and publications. The function of each enterprise is to carry
out transformation of inputs (raw materials and supplies), through the production factors
(buildings, machines, labor), into a product/service designated to satisfy the customer’s need
according Angelov [1, p.6]. Transformation is related to the running of various business
processes according Harmon[2, p.19], processes as per Deckler [3, p.5]; Haist [4, p.92]; Har-
rington [5, p.31]; Ould [6, p.6]; Lowenthal [7, p.1]; Stssenguth [8, p.18] and activities by
McDonald [9, p.4]; Portougal [10, p.22], united in production cycles. Logistics processes are
an important part of business processes in the organization divided into three phases accord-
ing to Dimitrov [11, p.25] - logistics of supply, logistics of production and logistics of distribu-
tion. Rosemann says that logistics processes crossing through individual units and they are
oriented along to the information and materials flow passing through the supply chain [12,
p.132].

Remaining components of the overall problem. In order to implement optimization of
the supply logistics in the organization, it is necessary to determine whether actual need of
improvement exists. The signal is broadcast from the production system of the organization
which is supply logistics customer within the overall logistics process. One way to establish
guidelines for improvement is by applying the method of defining of requirement of supply
logistics improvement. To that end, it is necessary the actual and the desired state of the
processes of supply logistics to be presented by vectors - real and target ones. Brlggemann
claims that the real vector represents an aggregate of elements, describes all processes and
activities building the supply logistics [13, p.43]. Each element is represented as a partial
vector with the relevant coordinates. Papula says that the coordinates describe the real val-
ues of the parameters characterizing various aspects of process effectiveness [14, p.300]. By
summing up the vectors the common (resultant) vector is obtained. The target vector has
been built by marking the coordinates of the goal on the coordinate system, the measure-
ments of which are defined by the parameters derived from feedback received from custom-
ers. From the initial point of the coordinate system to the point marking the desired im-
provement a vector is built, called target vector. If comparison between the vector which
represent the real process and the vector which represent the target process shows devia-
tion in favor of the target vector, then it is necessary to perform a thoroughgoing analysis
and improvement of the supply logistics process. Otherwise, it is assumed that the parame-
ters of the existing company process of supply logistics are better than the goal set forth;
therefore, improvement is not needed. The comparison between coordinates of both vectors
enables the determination of the overall requirement of improvement as well the require-
ment of sub-process improvement for supply logistics’ process. Furthermore, it can be as-
sessment the requirement of improvement of each sub-process, which builds up the entire
supply logistics process through calculating their efficiency beside the target goal. In order to
achieve overall and sustainable improvements, it is necessary optimization to pass sequen-
tial the following stages:

Stage 1. Assessment of the overall requirement of supply logistics improvement;

Stage 2. Assessment of the requirement of supply logistics sub-process improvement;

Stage 3. Assessment of the priority of supply logistics sub-process improvement.

The aim of paper. The aim of the present paper is to present a method of assessment
the requirement of supply logistics improvement in the organization.

The main material research. The identification of the requirement of supply logistics
improvement starts with graphic presentation of the real and the target processes. It is
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aimed at visualization of both vectors’ (processes’) measurements. In Figure 1(Fig. 1) the
real process of supply logistics (resultant vector) and an idealized target process (target vec-
tor), the sub-processes building them, with the relevant coordinates in chosen measure-
ments are displayed. Various criteria and indicators characterizing the performance of the
supply logistics may be selected as measurements, such as "supply dependability", "supply
lead time", "supply service", "supply process costs", "inventory cost", etc. The choice of pa-
rameters to be used as measurements of the coordinate system is in compliance with the
underlying logistics strategy of the organization, the improvement goal set forth, as well as
with the requirement to follow up the deviations in their values. The idealized target vector
representing the sum of the partial target vectors (sub-processes). The coordinates and
number of target sub-processes can be obtained from the feedback or by other specialized
sources (specialized literature, newspapers, journals, scientific conferences, Internet sources,
etc) [15, p. 297].

Stage 1. Assessment of the overall requirement of supply logistics improvement

The procedure for assessment of the overall requirement of supply logistics improve-
ment can be presented as a sequence of several steps.

Step 1 - Determining the coordinates of all real partial vectors, which build process
(vector) of the supply logistics in the organization at all studied measurements.
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Figure 1.- Real and Target supply logistics process visualization

Step 2 - Checking the nature of each measurement. If the improvement is expressed
into increasing value of relevant measurement, must be proceed with calculation of the coef-
ficient of efficiency of supply logistics process at maximizing measurements - ,EPSL,,,;" in
step 3. The coefficient of efficiency of supply logistics process at minimizing measurements
(“EPSL,,n;") is calculated, provided that all characteristics of the processes must be reduced
during the improvement in step 4.

! Differentiating the vectors’ parameters into “maximizing” (e.g. "supply dependability", "supply lead time", etc.) and “minimizing” (for instance
"process’s costs", "inventory cost", etc.) is done on an earlier stage of the improvement. Maximizing measurements are these, the values of
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Step 3 - Calculation the coefficient of efficiency of supply logistics process at maxi-
mizing measurements. “EPSL,,,;” is a coefficient of efficiency of maximizing measurements
and it reflects the quotient of the maximizing characteristics of the coordinates of the target
vector to the resultant one at one studied measurement (1).

) J[ELi(PJm:aJ:J)Z] (1)

EPSLmax. 1= >
[E_:L;I(ij:axaﬂ) ]

where
P;max1— Value of the target process in maximizing measurements
P;maxr — Value of the real process in maximizing measurements
j=1... n — number of considered sub-processes

i=1.... m - number of considered measurements

Step 4 - Calculation the coefficient of efficiency of supply logistics process at minimiz-
ing measurements. “EPSL,,,,;” is a coefficient of efficiency of minimizing measurements and
it reflects the quotient of the minimizing characteristics of the coordinates of the target vec-
tor to the resultant one at one studied measurement (2).

JELAPrmin)]

- 2
J [E}‘=1(P jminR ) ]
where (2)
P;mint— Value of the target process in ,minimizing measurements
P;minr— Value of the real process in minimizing measurements
j=1... n — number of considered sub-processes

i=1.... m - number of considered measurements

Step 5 - Calculation coefficient of single-mesurements efficiency rate of the supply lo-
gistics “ERSLgp”. This coefficient serves to facilitate the calculation of coefficient of "overall
efficiency rate of the supply logistics" in consequence. “ERSLgy,” accepts the value of coeffi-
cients of efficiency of supply logistics process at maximizing and minimizing measurements
depending on their character. ,ERSL,” accepts the value of coefficient of single-
measurements efficiency rate of the supply logistics at step 11.

Step 6 - Checking for trade-off about all of measurements. In this situation it is as-
sumed that the deviations in the various measurements are balanced among them, since the
characteristics of the process (vector) contribute to different extent for the achievement of
the supply logistics’ goal. If all examines measurements are trade-off, the coefficient of
“overall efficiency rate of supply logistics” (,ERSL,”) is calculated in step 7. Otherwise, pro-
ceed to step 8, and step 7 is not performed.

Step 7 - Calculation the coefficient of “overall efficiency rate of supply logistics”.

Step 8 - Checking for lack of offset between all of the characteristics of the supply lo-
gistics’ process. If this is so, algorithm passes to step 11. It is assumed that if one of meas-
urement needs to be improved, then the entire real process needs improvement. There is a
third case in which, part of the measurements are trade-off, and part of them - aren’t. Then,
it is need to make subsequent verification of measurements which aren't trade-off in step 9.

Step 9 - Checking for existence of measurements which aren’t trade-off and at the
same time there are no need of improvement. If there are such measurements algorithms
proceed with calculation of coefficient of efficiency rate of multi-measurements of the supply
logistics for the measurements that are trade-off in step 10. Otherwise, it pass to step 11.

Step 10 - Calculation of coefficient of efficiency rate of multi-measurements of the
supply logistics only for measurements that are trade-off and need optimization. The coeffi-
cient is marked with “ERSLyp"” and calculated by formula 3. For this purpose, the measure-
ments of supply logistics’ processes are divided into two sets — superset "C;" describing all

EPSLmin,i =

which should be increased as a consequence of the improvement, and minimizing — those, the values of which should be reduced. The differen-
tiation is done in accordance with the logistics strategic goals of the organization.
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measurements and subset "A," describing only measurements that are trade-off. “A;” is sub-
set of “C;” (all examined measurements) and its elements assume values for g =1,...., m. The
coefficient is “ERSLyp"” is calculated like ,,ERSL,”, but only for those measurements that are
trade-off. After calculating the coefficient algorithm passes to step 11.

JEET:l [}:?=1(Pj,ma):,l“)] :
ERSLyp = JEET::1 [EJ}:I(PJ',H:QLR )]; (3)
:?”=1 [Ej'lzl (Pj, m:‘nJT)]

JEEP: 1 [E_T: 1 ('P.-"ﬁ"” in.H )] :

where

P;max1— Value of the target process in maximizing measurements

P;maxr — Value of the real process in maximizing measurements

P;mint— Value of the target process in minimizing measurements

P;minr— Value of the real process in minimizing measurements

j=1... n — number of considered sub-processes

g=1... m - number of considered measurements, where A, € C,

Step 11 - In this step the coefficient of "overall efficiency rate of the supply logis-

tics"(ERSL,) is calculated using the formula (4)
S [Ea )]
ERSL, — JE:?;_ [E_T; 1(P_.",mn:ﬁ£ )]: (4)
S [T )]

JE?;._ [E_?:l(P_;',mimR )]=
where

P;max1— Value of the target process in maximizing measurements
P;maxr — Value of the real process in maximizing measurements

P;mint— Value of the target process in minimizing measurements

P;minr— Value of the real process in minimizing measurements

j=1... n — number of considered sub-processes

i=1.... m - number of considered measurements

Furthermore, the coefficient of "overall efficiency rate of the supply logistics" may ac-
cepts the values of both coefficient of “single-measurements efficiency rate of the supply
logistics” and coefficient of “efficiency rate of multi-measurements of the supply logistics”
respectively calculate in steps 8, 9 and 10.

Step 12 - In this step, the already calculated coefficient’s values for ,,ERSL,” is com-
pared to “one”. With “coefficient of overall efficiency rate of supply logistics” greater than
“one”, the target process of supply logistics is more efficient than the real one. Therefore, it
is necessary to take immediate measures of its improvement and optimization process
passes to Stage 2. The processes, where “ERSL,>1" is defined as critical for the supply logis-
tics process chain in the organization. Where “ERSL,=1" the real process is as effective as
the goal set forth. In this case improvement is not necessary. The monitoring of those proc-
esses must continue. If the value of “ERSL,<1"” conclusion that the real process of supply
logistics is more efficient than the target one is drawn. It follows that the current process is
not critical for the supply logistics process chain in the organization, it is better than the tar-
get one and improvement is not necessary.

Stage 2. Assessment of the requirement of supply logistics sub-process improvement

The methodology can be presented as a sequence passes through the three steps.

Step 1 - The requirement of supply logistics sub-process improvement. In order to de-
termine this need of improvement, it is necessary to calculate the difference of the coordi-
nates of the partial target vector and the real vector which corresponds to it. This difference
represents the “absolute” target of improvement for each sub-process. The newly created
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vector is noted by “4as:“ and coordinates "@m.x . This vector is calculated under the follow-

ing formula 5.

Agps = Pr—SPijr= (cr1r:€247 " i CmnT ~ €LLR: €2,1R; " i Cmn,R) = (d11:d2,1; s damn )
where

n — number of partial real and target vectors

Step 2 - Check of the nature of all measurements. If all characteristics of the supply
logistics processes are maximizing, algorithm continue to step 3. Otherwise, all values of the
new vector’s coordinates (A,.s) are multiplied by (-1).

Step 3 - Comparison with zero the newly calculates vectors’ coordinates, describing
the “absolute” goal of improvement. If the coordinate of the newly created vector is bigger
than zero, then the target sub-process; in measurement; is more efficient than the real one;.
In this case, optimization of the respective measurement of the real supply logistics sub-
process is needed and optimization process passes to Stage 3. In case that ,d;;” is less than
zero, it means that the existing sub-process; in measurement; is more efficient than the tar-
get one; and improvement is not needed. In the third case ,d;;=0", which means that the real
sub-process; is as efficient, as the target one; in measurement;,. Again optimization is not
needed.

Stage 3. Assessment of the priority of supply logistics sub-process improvement.

Step 1 - Checking for trade-off about all of measurements. In this situation it is as-
sumed that the deviations in the various measurements are balanced among them, since the
characteristics of the supply logistics process (vector) contribute to different extent for the
achievement of the supply logistics’ goal. If all examines measurements are trade-off, the

coefficient ,,Sf " is calculated in step 2. Otherwise, proceed to step 3, and step 2 is not per-
formed.

Step 2 - Calculation the coefficient ,,a;' " that describes the requirement of supply lo-
gistics sub-process optimization in all measurements - calculated by formula 6.
m

%= 2 (6)

where

d;;— measurement; to vector;

j = 1... n—number of considered sub-process

i=1...m - number of considered measurement

Step 3 - Checking for lack of offset between all of the characteristics of the supply lo-
gistics’ process. If this is so, algorithm passes to step 6. It is assumed that if one of meas-
urement needs to be improved, then the entire real process needs improvement. There is a
third case in which, part of the measurements are trade-off, and part of them - aren’t. Then,
it is need to make subsequent verification of measurements which aren't trade-off in step 4.

Step 4 - Checking for existence of measurements which aren’t trade-off and at the
same time there are no need of improvement. If there are such measurements algorithm

proceed with calculation of coefficient ,,af " only for the measurements that are trade-off in
step 5. Otherwise, it pass to step 7.

Step 5 - Calculation of coefficient ,,aff " only for measurements that are trade-off and

need optimization. The coefficient is marked with "1 and calculated by formula 7. For this
purpose, the measurements of supply logistics’ processes are divided into two sets - super-
set "C" describing all measurements and subset "A;" describing only measurements that are
trade-off. “A,” is subset of “C;” (all examined measurements) and its elements assume val-

ues for g =1,..., m. The coefficient is «8';» is calculated like “8; ", but only for those meas-
urements that are trade-off. After calculating the coefficient algorithm passes to step 7.

m
F —
EI - Z dqu"
g=1

where

d,;— measurement; to vector;

j = 1... n—number of considered sub-process
g= 1l...m - number of considered measurement

(7)
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Step 6 - The coefficient wByr accepts the values of coordinates of vector ,,A,,." which
has need of improvement.

Step 7 - By the last operation all values of ,§;” are ranked by size in descending order.
A sub-process of supply logistics which coefficient is highest gets rank "one". It must be op-
timized first, since in practice is "outermost" from the set forth target process.

Then the algorithm stops.

Conclusion. In this paper a method that can determine the overall requirement, the
requirement and priority of supply logistics’ sub-processes improvement was presented. It is
based on establishing the efficiency of the real running processes compared to the set forth
target efficiency by the calculation of a several coefficients. Depending on the derived value,
it drowns a conclusion whether optimization of the supply logistics’ process is necessary. The
main advantage upon the application of this method is that the measurements, under which
the optimization is done, can be m-number as per the actual need. Also, the calculation pro-
cedures for the determination of the coefficients have been substantially simplified. This way
integrity of the monitoring and representativeness of the defined conclusions is achieved.
Main shortage of the described method is that upon increase of the examined process meas-
urements the visualization shall be hindered.

The realization of the all three stages of the method of assessment the requirement of
supply logistics’ process improvement (assessment of the overall requirement of supply lo-
gistics improvement; assessment of the requirement of supply logistics sub-process im-
provement and assessment of the priority of supply logistics sub-process improvement)
could lead to achievement of efficient and stable improvements of the supply logistics proc-
esses in the organization.
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