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The aim of this research paper is to present an approach of assessment the priorities for improve-
ments of each supply logistics sub-process in the organization. The ways of comparison of targets
sub-processes and their corresponding real sub-processes are explained. Algorithm for calculating
of priority of supply logistics sub-process improvement is reviewed. It includes calculating of vector
that describes the necessity of sub-process improvement in each measurement as well as determin-
ing of aggregate coefficient that represents the need for each supply logistics sub-process optimiza-
tion in all its measurements.
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Introduction

The function of each enterprise is to carry out transformation of inputs
(raw materials and supplies), through the production factors (buildings, ma-
chines, labor), into a product/service designated to satisfy the customer’s
need (Angelov, 2008). Transformation is related to the running of various
business processes (Harmon, 2007), processes (Deckler, 2003; Haist, 2001;
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Harrington, 1991, Ould, 2006; Lowenthal, 2003) and activities (McDonald,
2010; Portougal, 2006), united in production cycles. Logistics processes are
an important part of business processes in the organization divided into
three phases - logistics of supply, logistics of production and logistics of
distribution (Dimitrov, 2004). In this connection, they can be viewed as spe-
cific business processes across the organization. Each phase of the logistics
can be further decomposed into several levels in case of expanding of the
analysis. Logistics processes crossing through individual units and they are
oriented along to the information and materials flow passing through the
supply chain (Rosemann, 2006). For improvement of logistics activities in
the organization mathematical apparatus that allows the identification and
reorganization of the critical elements in logistics processes can be used.
The feedback which established 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 di-
rection 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 structure, as well as with the strategy chosen.

In order to implement optimization of the supply logistics in the organiza-
tion, 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 ap-
proach of defining of general necessity 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. The real
vector represents an aggregate of elements, describes all processes and
activities building the supply logistics (Briggemann, 1998). Each element
is represented as a partial vector with the relevant coordinates. The coor-
dinates describe the real values of the parameters characterizing various
aspects of process effectiveness (Papula, 2001). 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 meas-
urements of which are defined by the parameters derived from feedback
received from customers. From the initial point of the coordinate system to
the point marking the desired improvement 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 deviation in favor
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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 parameters 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 necessity of improvement as well the necessity of sub-process
improvement for supply logistics’ process. Furthermore, it can be assessment
the necessity 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 neces-
sary optimization to pass sequential the following steps:

e assessment of the overall necessity of supply logistics improvement;

e assessment of the necessity of sub-process improvement;
e assessment of the priority of sub-process improvement.

The aim of the paper is to present an approach of assessment the priority
of supply logistics’ sub-process improvement in the organization.

Identification of the priority of supply logistics sub-process improvement

The identification of priority of the existing supply logistics sub-processes
improvement is done by comparison between the partial real and target vec-
tors. Various parameters characterizing the efficiency of the supply logistics
may be selected as measurements, such as ,accuracy of deliveries from
suppliers”, ,time of supply”, ,high maintenance”, ,low process’s costs”, ,low
cost reserves”, etc. The choice of parameters to be used as measurements
of the coordinate system is in compliance with the underlying logistics strat-
egy of the organization, the improvement goal set forth, as well as with the
necessity to follow up the deviations in their values.

In order to perform a correct comparison, it is necessary the target vector
to be divided into partial target vectors, similar to the supply logistics process
in the organization. It is assumed that the target vector visualizes an ,ideal”
supply logistics process running at competitions. Similar to the existing sup-
ply logistics process in the company it is also built up of certain number of
sub-processes (partial target vectors). Their number and continuance are
unknown. This information may be providing by the feedback or by other
specialized sources (specialized literature, newspapers, magazines, scien-
tific conferences, Internet sources, etc) (Sexton, 2011). On this basis three
approaches to determining the partial target vectors can be distinguished.
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The first approach when there is information about the value of at least
one coordinate of at least one partial vector is used. In the calculation of
other vector coordinates it is assumed to be constant. From the coordinates
of the target vector, constant value of the known partial vector coordinates
is subtracted, so one of the partial target vectors is formed. The residue
between the other partial target processes is divided equally, assuming that
their number is equal to the number of actual partial vectors (sub-processes)
of supply logistics.

If there is information about the coordinates of a target partial process
applies the second approach. The number of target partial supply logistics
processes and number of real sub-processes is assumed to equals again. The
other partial target vectors are obtained by dividing equally the residue be-
tween the coordinates of the target vector and the known partial target vector.

In absence of specific data for the target sub-processes running unto com-
petitors the third approach is applied. The number of target partial vectors
and number of partial real vectors (n) are assumed to equals again. Thus,
each target sub-process (SP.;) can be calculated by division the coordinates
of the target process (P;) and 1/n. ,Averaged” partial target vectors, which
are identical among themselves are created (Figure 1.). The coordinates of
each averaged target supply logistics sub-process under the formula (for-
mula 1) are derived.

1
Aabs = ;PT - SPi,j,R = (Cl,l,T; Coar5msCmnt ~Crars Coqpiens Cm,n,R):

(1)
= (d1,1; Oy g5 dm,n)

where
n - number of partial real and target vectors.

When the vector describing the absolute target of improvement of each
sub-process has been calculated, it is required to determine the priority for
improvement of those sub-processes. For this purpose it is necessary to in-
troduce a coefficient that describes the necessity of supply logistics sub-pro-
cess optimization in all measurements - §;, which is calculated by formula 2.

d . (2)

]

m
§j =
i=1

where:

d;; - measurementi to vectorj

Jj=1...n - number of considered sub-process,
i=1...m - number of considered measurement.
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P: - target process; Pr - real process; SPir, SPaR,...SPyr — real sub-process; SP1t, SPa1,...SPyr -
target sub-process; SP;; - coordinates i to vector j; ¢, - measurements of the processes; j=1...n
- number of considered sub-processes; i=1...m - number of considered measurements

Figure 1. Real and Target supply logistics process visualization

The methodology for calculation of the coefficients A,,s and §; can be pre-
sented as an algorithm consisting of three blocks (Figure 2.). In block ,A”
a vector of the deviations of each supply logistics sub-process is calculated.
In block ,B” each coordinate of newly created vector (4,,;) is compared to
zero. This is the way to assessment the necessity of improvement of the real
sub-processes. Further, it can be calculated with how many units the coor-
dinates of the partial real vectors should be increased or reduced. In block
,C” whether the measurements are trade-off is checked and depending on
that o; representing the ,absolute” target of sub-process improvement in all
its measurements is calculated. In addition, the values of o; are ranked in
descending order by size.

Step 1 - Determining the coordinates of all real and target partial vectors,
which build the real process (vector) of the supply logistics in the organiza-
tion and the target one at all studied (examined) measurements.

Step 2 - Calculation the difference between coordinates of the partial target
and real vectors - A,.
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Step 3 - Check of the nature of all measurements. If all characteristics
of the supply logistics processes are maximizing®, algorithm continue to
step 4. Otherwise, all values of the new vector’s coordinates (4,,s) are mul-
tiplied by (-1).

After those actions and calculation of the values of d
the algorithm ends.

Step 4 - Comparison with zero the newly calculates vectors’ coordinates,
describing the ,absolute” goal of improvement (Table 1). 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 algorithm continue whit step 5 in block C. In case that d;; is less
than zero, it means that the existing sub-process, in measurement; is more
efficient than the target one, and improvement is not needed. In the third
case d;; = 0, which means that the real supply logistics sub-process; is as ef-
ficient, as the target one; in measurement. Again optimization is not needed.

step 3 and block A of

ij

Table 1. Interpretation of ,d;;”

correlations interpretation
d;>0 SPrarget > SPreai The target sub-process; in measurement; is more efficient than
the real one;. There is necessity of improvement.
d;=0 SPraget = SPrea The real sub-process; in measurement; is as efficient as the target
one;. There isn't necessity of improvement.
d;<0 SPraget < SPreal The real sub-process; in measurement; is more efficient than
the target one;. There isn't necessity of improvement.

Step 5 - Checking for trade-off about all of measurements. In this situation
it is assumed that the deviations in the various measurements are balanced
among them, since the characteristics of the supply logistics process (vec-
tor) contribute to different extent for the achievement of the supply logistics’
goal. If all examines measurements are trade-off, the coefficient 9; is calcu-
lated in step 6. Otherwise, proceed to step 7, and step 6 is not performed.

4 Maximizing measurements are these, the values of which should be increased as a conse-
quence of the improvement, and minimizing - those, the values of which should be reduced.
Differentiating the vectors’ parameters into ,maximizing” (e.g. ,accuracy of deliveries from
suppliers”, ,time of supply”, etc.) and ,minimizing” (for instance ,low process’s costs”, ,low
cost reserves’, etc.) is done on an earlier stage of the improvement. The differentiation in ac-
cordance with the strategic goals of the organization is done.
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Step 6 - Calculation the coefficient J; by formula 2.

Step 7 - Checking for lack of offset between all of the characteristics of the
supply logistics’ process. If this is so, algorithm passes to step 10. It is as-
sumed that if one of measurement needs to be improved, then the entire real
process needs improvement. There is a third case in which, part of the meas-
urements 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 8.
Step 8 - 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 dj only for
the measurements that are trade-off in step 9. Otherwise, it pass to step 11.
Step 9 - Calculation of coefficient ; only for measurements that are trade-
off and need optimization. The coefficient is marked with 8’; and calculat-
ed by formula 3. For this purpose, the measurements of supply logistics’
processes are divided into two sets - superset C; describing all measure-
ments and subset A, describing only measurements that are trade-off. A, is
subset of C; (all examined measurements) and its elements assume values
for g=1,...,m. The coefficient is 0’; is calculated like J;, but only for those
measurements that are trade-off. After calculating the coefficient algorithm
passes to step 11.

&= zdw‘ (3)

where

d,; - measurementi to vector,,

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

Step 10 - The coefficient ; accepts the values of coordinates of vector A,
which has need of improvement.
Step 11 - By the last operation in this block all values of J; are ranked by
size in descending order. A sub-process of supply logistics which coefficient
is highest gets rank ,one”. It must be optimized first, since in practice is
»outermost” from the set forth target process.

Then the algorithm stops.

Aps :=—Pr=SP p:= (di,l; Ay 15eees d’”r”)
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Figure 2. Algorithm for assessment of priority of supply logistics sub-process improvement

Conclusion

In the present paper an approach that can determine the priority of supply
logistics sub-processes improvement in the organization was presented. It
is based on establishing the efficiency of the real sub-processes compared
to the set forth target efficiency. First it must be calculate a vector describ-
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ing the necessity of sub-process improvement in each measurement (4,,s)-
Depending on the obtained coordinate’s values of this vector, a conclusion
whether optimization of the real sub-processes is necessary is drawn. Sub-
sequently, it can be determine the actual numeric value, by which to correct
the coordinates of the real partial vectors under the relevant measurements.
Second, coefficient representing the need for each supply logistics sub-pro-
cess optimization in all its measurements (9;) is calculated. The resulting
numerical values are arranged by size in descending order, and then must be
put ranks to them. The sub-process with rank ,one” must be optimized first.

The main advantage upon the application of this approach is that the
measurements, under which the optimization is done, can be m-number
as per the actual necessity. In order to determine 4,,; and 9; only the sub-
traction and add operation is used, which simplifies the calculations. The
algorithmic presentation of the entire methodology makes it possible to re-
view and evaluate all possible combinations of the coordinate values of the
vector describing the ,absolute” necessity of supply logistics improvement.
This way, integrity of the observation and representativeness of the defined
conclusions is achieved. Main shortcoming of the described approach is that
in case of lack of sufficient information, the target vectors are ,averaged”.
In some cases those ,averaged target vectors” deviate substantially from
the real partial target vectors. This could lead to ,distortion” of the derived
results at the end of the algorithm and to wrongful conclusions about the
condition of the real supply logistics sub-processes.

The identification of the priority of sub-processes improvement represents
the third stage of the supply logistics optimization process. The realization of
all three stages of the supply logistics optimization process (assessment of
overall necessity of improvement, assessment of the necessity and priority
of the sub-process improvement) could lead to achievement of efficient and
stable improvements of the supply logistics processes in the organization.
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