BIIPOCTKIB, SIKITIO B KJIACTEPAX BIAPOCTKU MICTATh OubIe 10 9acTHHOK, TO Ha eKCIIEpUMCEHTATBHUX TOUKAX,
OTPHMAaHMX JUTS BU3HAYCHHS PO3MipPHOCTEH, allpOKCUMAIIiSI CTa€ HEMOKITHBOO.

KBazicumeTpuyHi KJIacTepd MalTh NPOMIKKH, € CHEKTp po3MipHocTedi A. Penpi mepecrae
3aJIOBOJILHATH CITIBBITHOIICHHIO po3MipHOcTed. Y mpomikky Bix 30 i 7o 200 4acTHHOK, IO BXOASTH JIO
CKJIaJly KBa3iCHMETPHUYHOTO KJIaCTepy, BECh CIIEKTP PO3MIpPHOCTEH BH3HAYAETHCS KOPEKTHO, 1110 MTOKa3aHo Ha
puc. 20. 3a MexaMU MPENCTABICHUX 3HAYeHb JBOX THITIB KJIACTEPiB CTPYKTYpHA caMOMo00a BiCYTHS, IO
MepecTae BiAMOBIIaTH BU3HAUCHHIO ()PAKTATBHUX 00'€KTIB.
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Abstract. This paper considers the supply chain management and its most remarkable business process
reference model SCOR. This model is considered as a hierarchical system of business process definitions
amended with respective indicators and practices. Supply chains are tend to be described using business
process modeling notations such as BPMN, while design flaws could cause supply chain defects and, hence,
monetary losses and time delays. Therefore, this study is aims to improve the quality of supply chain business
process models in order to ensure correct execution of the supply chain activities.

Introduction. In the past decades, supply chain management and corresponding models have been
considered in multiple research studies. There have been proposed a significant number of models used to
measure, analyze, and improve supply chains in various industries. Snyder and Shen have proposed a simple
but interesting and accurate definition of a supply chain: activities and infrastructure, which purpose is to
move products from where they are produced to where they are consumed [1]. Therefore, the Supply Chain
Management (SCM) discipline is considered by the same authors as the set of practices required to perform
the functions of a supply chain and to make them more efficient, less costly, and more profitable [1].

The SCM includes multiple practices based on complex mathematical models and methods, such as
forecasting, linear programming, and decision making. All these models serve to support such practices, as
production planning, inventory management, transportation decisions, location and distribution decisions,
supplier selection, risks management [2]. However, it would be a complicated task to consider all the SCM
processes and practices together without any reference that already combines best practices of a supply chain
management and baseline activities. The Supply Chain Operations Reference (SCOR) model was introduced
by the Supply Chain Council in 1996 for the first time. It serves to systematize business processes, measures,
and business practices related to execution of supply chain activities [3]. The SCOR model aims to create an
“ideal” supply chain model, which defines five basic processes: Plan, Source, Make, Deliver, and Return. Its
process areas could be measured by metrics and are supported by best practices. Processes with the related
indicators and best practices are outlined in details through the levels of the SCOR model (Fig. 1) [4].
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Figure 1 — General overview of the SCOR model
Above in Fig. 1 processes of the SCOR levels 1 and 2 are demonstrated, while SCOR level 3 processes

are more detailed and they are related to the specific indicators. As the example, the Source Stocked Product
business process decomposition is demonstrated below together with the assigned metrics (Fig. 2) [4].
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Figure 2 — Decomposition of the Source Stocked Product business process

As the process-based model, SCOR is used together with Business Process Management (BPM) tools,
such as process modeling. It is natural for supply chains to be represented graphically, thus the Business
Process Model and Notation (BPMN) standard is widely used to describe supply chain activities. BPMN is
by Ahoa et. al. to describe agri-food supply chains [5]; by Franconetti and Ortiz to describe road transport
processes [6], and by Cheng and Law to describe generic SCOR level 3 processes [7].

It is not surprising, since BPMN makes complex business systems understandable and facilitates the
understanding of flows and processes between different parties. Also BPMN models can be easily converted
into executable scenarios for BPM automation suites [7]. Nevertheless, the success of business process
modeling depends on the correctness of the designed diagrams. Incorrect models are considered as sources
for errors, delays and, therefore, extra expenses at all stages of the BPM lifecycle (process analysis, re-
design, deployment, and monitoring).

Error-prone process models are dangerous for SCM and could cause significant damage to the whole
supply chain. It means that supply chain business process models should be continuously examined for their

41



guality and the flawed fragments should be immediately detected and eliminated. Hence, this study aims to
improve the quality of SCM business process models in order to prevent supply chain defects.
Methodology. We have selected BPMN models proposed in [5] and [6] (Fig. 3) to be analyzed.
Considered supply chain process models (Fig. 3) have been analyzed using the following process
model measures: (i) total number of gateways (TNG), (ii) density (DEN), (iii) the coefficient of connectivity
(CNCQ), (iv) sequentiality (SEQ), and (v) connectivity level between lanes (CLP). These measures have been
systematized by Boomsma in [8]; they are based on sub-measures, such as number of nodes etc. All of these
measures have threshold values used to evaluate models efficiency from (1) very inefficient to (4) very
efficient. The set of process model measures (i)-(v) should be used to define efficiency levels 1-4 for each
measure and then to define the general efficiency level of a supply chain business process model (Fig. 4).
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Figure 4 — Proposed business process model evaluation procedure

Proposed procedure (Fig. 4) could be used to evaluate supply chain business process models, including
those demonstrated in Fig. 3.
Results. Calculated measures of the supply chain process models (Fig. 3) are shown in Table 1.
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Table 1 — Calculated measures of the considered business process models

Measure Threshold values and efficiency levels Calculated measures
1-Very | 2—Fairly | 3—Fairly | 4—Very Model 1 Model 2
inefficient | inefficient | efficient | efficient (Fig. 3, a) (Fig. 3, b)
TNG 17 10 5 0 0; level 4 4: level 4
DEN 0.6 0.22 0.001 0 0.04; level 3 | 0.03; level 3
CNC 1.7 1.1 0.6 0.4 1.04; level 3 | 1.03; level 3
SEQ 0.1 0.35 0.6 0.7 1; level 4 | 0.63; level 3
CLP 7.5 4.23 2.2 0.2 0; level 4 0; level 4

Obtained results show that analyzed supply chain process models are mostly efficient (fairly or very for
different measures). However, there are boundary values for TNG, CNC, and SEQ values, which requires to
introduce a generalized measure based on the set of considered measures (i)-(V).

Conclusion. In this paper we have outlined the relevance of supply chain management and considered
the de-facto standard in SCM domain, which is the SCOR model. We have considered the SCOR model first
of all from the business process perspective, as the process reference model. Therefore, the study is focused
on the BPM-related capabilities of SCOR, such as business process modeling and analysis. In this context
the process modeling plays a major role, so we have measured and evaluated existing SCM process models
proposed in [5] and [6]. In this study we have used existing measures [8], however the generalized measure
of process model quality should be proposed in future, e.g. to deal with the boundary values issue.
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OO0HUM 3 OCHOBHUX 3A80aHb THOOPMAYIUHUX MEXHON02IN € 800CKOHANEHHS ICHYIOUUX MA Po3podKa
HOBUX Memo0i (OpMANi308aH020 3aNUCY PIZHUX NOSIKO-OUHAMIYHUX NPOYECi8 NEPEemBOPEHHs. AHANI0208UX
ma yupposux cucHanie 8 eleKMPOHHUX CUcmemax YNpaeninHs, 300py ma 00pobku ingopmayii. Eman
Gopmanizosanoeo 3anucy 0y0b-AKUX NPOYecié NEPemeoOpeHHs. CUSHANIE Mae Oymu nooaumutl y 6ueisoi
AHATTIMUYHUX  CUMBOJB, SKI y CB0Ill NOCAIO0BHOCMI NOBGUHHI (DOpMYysamu QYHKYIOHATLHO 3aKIHYEHY
MamemMamuuny Mooeisb. 3anponoHo8anull 8 po6omi 600CKOHANEHUL Memod NoOY0o8U MAMeMamuyHux
MoOenell KOMNOHEHmMI8 eleKMPOHHUX KLl Osl IX NpedCmagneHHs 6 2pagoanHanimuyHomy 6ueisiol 3
nIOBUWEHUM THGOPMAYTUHUM 3MICIOM 00360JI8€ SUKOHAMU [HMe2Payilo Po3POOICHUX MOOeIel eleMeHMIE
eNeKMPOHHUX Kill 3 00 EKMHO-OPIEHMOBAHOI0 MOBOIO NPOSPAMYBAHHA Y 8USTAOT (DYHKYIOHANLHUX CINPYKIMYD
015l BUKOHAHHS NAPAMEMPUUHO20 AHANI3Y MA THWUX 3A60AHb, NOB A3AHUX 3 MOOEIOBAHHAM EeleKMPOHHUX
cucmem.
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