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Abstract

In the present paper an approach has been presented, through which it can determine
the necessity of improvement of each one business process in the organization. The
need for developing and implementation of this approach is revealed. Through it
starts the process of optimization of business processes and passes through the
remaining steps. The paper continues with explanation how the comparison between
the set forth goal of processes improvement and the actual processes is made. The
essence of functioning of the approach is presented. The formulas through which it
can be calculated coefficients of ,.efficiency of positive dimensions” and coefficients
of “efficiency of negative dimensions” are described. Algorithm and methodology of
calculating the coefficients “rate of overall efficiency” and coefficients “rate of
single-dimension efficiency” and “multi-dimension efficiency” which are necessary
for determining the general necessity of improvement are reviewed.
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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, machines, labor),
into a product/service designated to satisfy the customer’s need (Anglov, 2008).
Transformation is related to the running of various business processes (Harmon,
2007), processes (Deckler, 2003), (Harmon, 2007), (Haist, 2001), (Harrington, 1991),
(Ould, 2006), (Lowenthal, 2003), (Siissenguth, 1992) united in production cycles.
The main characteristics of all those processes are the creation of added value during
the progress of the production (Harrington, 1991). Each organization should design
and optimize its business processes in such a way that to be able to maintain high
level of competitiveness and market position improvement (Gaitanides M., 2004).
The improvement is done mainly in four aspects: process’s logic improvement;
spatial improvement; quantitative and time improvement (Buschholz, 1994), (Kriiger,
1993), (Lohoff P., 1993), (Schmidt, 2001). At the same time, factors of the external
[6, p.10] and the internal environment, such as change of the labour legislation,
change of the license and taxation rates, increase of the ecological requirements, etc.
have ever bigger effect on the companies. Early detection of those changes is
achieved through the functioning of an early warning system (Bedenik N.O., 2012),
(Bickhoff N., 2004). In order to handle the changed external and internal conditions
of the environment, as well as with the challenges ensuing therefore, the organization
most often resort to modifications in the production and managerial structure (Grigori
D., 2011). This inevitably affects the business processes running in them and
provokes the necessity of taking measures for their reorganization and improvement.
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 the optimization of the critical business processes in the
organization, it is necessary to determine whether actual need of improvement exists.
This can be done by applying the approach of defining of general necessity of
improvement. To that end, it is necessary the processes to be presented as vectors,
building two vectors for each business process — real and target ones. Their building
could be reviewed as a preparatory stage of the business processes optimization. The
real vector represents an aggregate of all activities and sub-processes building the
business process (Briiggemann, 1994). Each activity, sub-process or process is
represented as a partial vector with the relevant coordinates. The coordinates 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 dimensions of which are defined by the parameters
monitoring by the early warning system. 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 of the target
vector, then it is necessary to perform a thoroughgoing analysis and improvement of

the relevant process. Otherwise, it is assumed that the parameters of the existing
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company process are better than the goal set forth; therefore, improvement is not
needed. The comparison between coordinates of real and target vectors enables the
determination of the overall necessity of processes improvement, as well as establish
of the efficiency of the existing business processes compared to the target process. In
order to achieve overall and sustainable improvements, it is necessary the business
processes optimization to pass sequential the following steps:
assessment of the overall necessity of business process improvement;
assessment of the necessity of sub-process improvement;
assessment of the priority of sub-process improvement;
application of the improvement tools;
performance of simulation of the improvements.

The aim of the present paper is to present an approach of assessment the overall
necessity of business processes improvement in the organization as a part of the
process of business processes optimization.

AN N N NN

Identification of the overall necessity of business processes improvement

The identification of the necessity of processes improvement starts with graphic
presentation of the real and the target processes. It is aimed at visualization of both
vectors’ (processes’) dimensions. Various parameters characterizing the efficiency of
the business processes may be selected as dimensions, such as costs of running the
process, products quality, quantity of production, quantity of scrapped products, etc.
The choice of parameters to be used as dimensions of the coordinate system is in
compliance with the underlying strategy of the organization, the improvement goal
set forth, as well as with the necessity to follow up the deviations in their values.
Figure 1 shows the real process (resultant vector) and an idealized target process
(target vector), the sub-processes or activities building them, with the relevant
coordinates.

In order to identify the necessity of the real process improvement, it must
calculate ‘“‘coefficient of overall efficiency”l, which is denoted by “ER,”. The
calculations of all coefficients pass through a defined algorithm (Figure 2.). It is
describing as the mathematical correlation between the dimensions, as well as the
interpretation at the various values for “ER,”.

“EP,” 1s a coefficient of efficiency of positive dimensions and it reflects the
quotient of the positive characteristics of the coordinates of the target vector to the
resultant one.

\/[Z;lzl (Pj,pos,T)Z}
EPp,l = ’
\/[27:] (Pj,pos,R)Z}

where n — number of the examined processes.

(1)

' With how much each process must improve is determined upon the calculation of the efficiency of the sub-processes.
It is defining in case of available general necessity of improvement.
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Figure 1. Real and Target process visualization

Positive dimensions are these, the values of which should be increased as a
consequence of the improvement, and negative — those, the values of which should be
reduced?’.

“EP,” 1s a coefficient of efficiency of negative dimensions and it is calculated as
the quotient of the negative dimensions of the vectors’ coordinates.

EP . = ! 2)

N e
\/[25‘1:1 P e & H

The algorithm is divided into three blocks. In block “A” whether dimensions are
positive or negative is checked. Also the value of “EP,;”, “EP,;” are calculated. In
block “B” whether dimensions are trade-off are determined. According to that
circumstance the value of coefficients “ERgp” (rate of single-dimensions efficiency),
“ERyp” (rate of multi-dimensions efficiency) or “ER,” (rate of overall efficiency). In
block “C” general necessity of improvement is determined by comparing the
calculated values of the coefficient “ER,” to one.

The logical actions in block “A” start with the input of the real and the target
vectors’ coordinates values. The nature of each dimension is checked. If the

improvement is expressed into increasing value of relevant dimension, must be

ELINYS

? Differentiating the vectors’ parameters into “positive” (e.g. “quality”, “quantity”, etc.) and “negative” (for instance
“time”, “costs”, etc.) is done on an earlier stage of the improvement. The differentiation is done in accordance with the
strategic goals of the organization.
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proceed with calculation of the coefficient of efficiency of positive dimensions —
“EP,;”. The coefficient of efficiency of negative dimensions (“EP,;”) is calculated,
provided that all characteristics of the processes must be reduced during the
improvement. “ERgp” accepts the value of “EP,;” or “EP,;” depending on the
character of the dimensions and passes to block “B” of algorithm.

Block “B” starts by checking whether all dimensions are trade-off or no. In this
situation it is assumed that the deviations in the various dimensions are balanced
among them, since the characteristics of the process (vector) contribute to different
extent for the achievement of the business process’s goal. If the condition is met, the
coefficient “rate of overall efficiency” is calculated under the formula:

2

m n
\/5 1[5 =1P; pos,T)
m 2
Zi= (Z] ]P pos,R)
m n 2
E:](E ]P neg,Tj

2
m
\/Z ](E] ]P neg,R)

and passes to block “C” of the algorithm. Otherwise, the check for lack of offset
between the characteristics of the business process is made. If this is so, “ER,” accept
the value of “single-dimension coefficient of efficiency” and in the subsequent part of
the algorithm it is compared to one. It is assumed that if one of the dimensions needs
to be improved, then the entire real business process needs improvement. There is a
third case in which, part of the dimensions are trade-off, and part of them — aren’t.
Then, subsequent verification of dimensions which aren't trade-off is made. If the
condition "one of these dimensions doesn't need improvement" is not met, again
“ER,” accept the value of “ERgp” and in the subsequent part of the algorithm it is
compared to one. Otherwise, the coefficient “ER,;,” is calculated only for those
dimensions that are offset. For this purpose, the dimensions of business processes are
divided into two sets — superset “C;” describing all dimensions and subset “Ag”
describing only dimensions that are trade-off. “4,” is subset of “C;” (all examined
dimensions) and his elements assume values for g =1,...., m. The coefficient “ERy;p”
1s calculated like “ER,”, but only for those dimensions that are offset. In the next step
“ER,” accepts the value of “multi-dimension efficiency coefficient” and passes to the
final block of algorithm.

In block “C” the already calculated coefficient value is compared to “one”
(Table 1.). With coefficient of “rate of overall efficiency” greater than “one”, the
target process is more efficient than the real one. Therefore, it is necessary to take
immediate measures of its improvement. This is done in the subsequent stages of the
optimization process. The processes, where “ER,>1" is defined as critical for the
organization. Where “ER,=1"" the real process is as effective as the goal set forth. In
this case improvement is not necessary. The monitoring of those processes must

ER, =

0~ (3)
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continue. If the value of “ER,<I” conclusion that the real process is more efficient
than the target one is drawn. It follows that the current process is not critical for the
organization, it is better than the target one and improvement is not necessary. In this

case, the process of improvement stops.
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Figure 2. Algorithm for calculation of necessity for improvement

Table 1.
Interpretation of “ER,”
Correlations Interpretation
ER,>I Prasger> Preat Real process is more inefficient than the target one. There is
necessity of improvement.
Real process is as efficient as the target one.
There isn’t necessity of improvement.
Real process is more efficient than the target one. There isn’t
necessity of improvement.

ER,=1 PTargeI: Preal

ER0<] PTarget< PReal

Conclusion

In this paper an approach that can determine the overall necessity for
improvement of business processes was presented. It is based on establishing the
efficiency of the real business processes compared to the set forth target efficiency by
the calculation of the “coefficient of overall efficiency”. Depending on the derived
value, a conclusion is drawn whether optimization of the real process is necessary.
The identification of the necessity represents the starting point of processes
optimization commencement. The main advantage upon the application of this
approach is that the dimensions, under which the optimization is done, can be m-
number as per the actual necessity. Also, the calculation procedures for the
determination of the coefficients have been substantially simplified. The presentation
of the entire method as algorithm, make possible to examined and evaluated all
possible combinations in the values of the initial coefficients — “EP,“ (positive
efficiency) and “EP,* (negative efficiency) and of the resultant coefficient “ER,”
(rate of overall efficiency). This way integrity of the monitoring and
representativeness of the defined conclusions is achieved. Main shortage of the
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described approach is that upon increase of the examined process dimensions the
visualization shall be hindered.

The identification of the overall necessity of business processes improvement
represents the first stage of the optimization process. The achievement of optimal
business processes supposes the improvement process to pass a few additional steps,
namely: assessment of the necessity of sub-processes improvement; assessment of the
priority of improvement; application of the improvement tools; performance of
simulation of the improvements. The realization of said stages of the optimization
process could lead to the achievement of efficient and stable improvements of the
processes in the organization.
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MOJXO0/ K ONPEJAEJEHUIO MNPEJAEJbHON
HEOBXOJINUMOCTU COBEPIIEHCTBOBAHUA
BU3HEC-ITPOLHECCOB

Humutpos NBan Tenes
Suréson Iletko JumMutpos

YHusepcuret uM. mpodeccopa JokTopa AceHna 3marapona
(bosrapus)

AHHoTanusi. B HacTosmei pabote mpencTaBieH MOAX0/1, ¢ TOMOIIBIO KOTOPOTO
BO3MOXKHO OMpPEACIUTh HEOOXOIUMOCTh COBEPIICHCTBOBAHUS KAXKIOTO M3 OW3HEC-
IpOLIECCOB B OpraHu3anuu. PackpbiBaeTcs HEOOXOOUMOCTb pa3pabOTKu |
pealii3aluyi 3TOr0 MOJAXOAa, Yepe3 KOTOPBIH HAYMHAETCA MPOLECC ONTHUMH3AINH
OHM3HEC-TIPOLIECCOB M MPOXOIUT Ha mocienyromue ctaaud. CTaTbsi OCHOBBIBAETCS HA
OOBSCHEHNH, KaK MPOBECTH CPABHEHUE MEXY IMOCTABICHHOW IENBI0 YIyYIICHUS
MpOLECCOB M (paKTUUECKH BBIMOJHEHHBIX TMpoueccoB. [lperncraBieHa cCymHoOCTb
byHkmonupoBanus noaxonaa. Onucansl GopMyIibl, Yepe3 KOTOPbIe OH MOXET OBbITh
paccunTad: Ko3pGuIuEeHT «3(P(PEKTUBHOCTH TMOJIOKUTEIBHOTO H3MEPEHUs» H
ko3hpuieHT «3hHEKTUBHOCTH OTpPULATENBHBIX pa3MepoB». PaccmaTpuBaroTcs
AJTOPUTM M METOJIUKa pacuera Kod(hPUIIMEHTOB «ypoBeHb 00111ei 3(pPeKTUBHOCTH,
KOO DUIIMEHT «ypOBEHb OJHOMEPHOW 3A(PPEKTUBHOCTU» U  «MHOTOMEPHOMU
3 PEeKTUBHOCTH», KOTOPbIE HEOOXOAUMBI JIJIsl ONpeeeHus: 001Ieil He0OX0MMOCTH
yITydIICHUS.

KiioueBble cjioBa: OW3HEC-TIPOIIECCHI; ONTHUMH3ANNS, HEOOXOIUMOCTh
yiydineHus; Ko3QpouueHT 3G PEeKTUBHOCTH; aNTrOPUTM; ACBHALINS; METOI0IOTHSL.
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