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ABSTRACT. The different approaches of the analyzing of tingpsy chain efficiency are presented. The spedtahtion
was paid to matrix methods, which enable to prebetit qualitative and quantitative relationshipsimore communicative
way. The limits of these methods were also disalisse
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The financial crisis, which can be observed atemes the whole world, showed once again how
important is, that all elements of supply chainwdtide in good conditions, because the efficienicy o
the whole supply chain depends on the efficiencgwafry separated part of this chain. The nature of
present crisis will be critically evaluated stillamy times in the future, but already today the
conclusions can be made, that the structure ofstipply chain of a company should enable this
company to compete according to standards of thikehahere it operates.

The scientists noticed already quite a long time, #igat the potential inefficiency of supply chains
in given environment is mainly influenced by thédwing conditions:

- increase of the complexity of the flow of goods amformation (e.g. by the use of
contemporary information technologies, etc.),

- complexity of organisational and economical streesuof supply chains (as a result of
a globalisation and other factors),

- lowering of stocks’ levels in the supply chain aseault of implementing a “pull” system in
logistic systems as well as a minimization of taiadts.

Despite all these facts, the methodology of theebigmment of a supply chain is not the
independent branch of the science although sucessig was mentioned already in many scientific
papers. One of the reasons of such a situatioressritbed in the presented paper. Not all of the
companies have undertaken the process of an ititegia their logistic cycles, i.e. the procurement
the production and the distribution and they hasiesolved all their internal problems.

The starting point to formulate the methodologythe development of the supply chain should be
the classical concept of the durability. It medret this concept refers to a concrete system atehtb
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out its trajectory in the area around the pointtted balance. The supply chains are social and
economical systems, which are more similar to egodd systems than to physical or mechanical
ones. Therefore the most important issue is to shtve conditions under which they keep the
balance. These conditions determine the limithefexistence and the durability of supply chdiine,
limits which change during the process of theiradepment. The capacity to fulfil the goals of the
supply chain is the main characteristic of its litgaThe identification of these limits in the iy of

the systems means the necessity to elaborateltbeiftg invariable factors:

—the existence of the fragile balance between tiséeBy and the environment and events typical
for this system,

—the existence of a spatial and time “memory” of Hystem, which determines the risk of
unforeseen results,

—unstable characteristics of the limits of this area

Therefore the deviations of activities of participaof the supply chains from expected behaviours
in the area of stability of supply chains (i.e. pieg the stability of the chain) are typical forchu
systems.

To estimate the possible range of these deviatlmntheory of the reliability of technical systesn i
applied, in which the behaviour of each elemeudeiscribed as “normal work” or “refusal’.

The reliability of deliveries is an essential pafrthe theory of the supply chains. The value i th
feature characterizes the capacity of the systefulfib its obligations. This capacity is calculate
based on the distribution of quantities of deligenwith the help of statistical methods.

The same approach is applied in the process ofation of the policy of services, offered by the
company to the clients, e.g. such a parameterad as a standard of demand satisfaction, which
describes the reliability of fulfilment of clienterders.

The possibility to estimate and evaluate the rditglof separate structures in the supply chains
and their input in the whole process of chain a@adis, is limited. Therefore special attention sldoe
paid to conditions which enable to function simitagistic systems.

The constructive approach to this problem is tgare and build the common models how such
systems work and economical and mathematical mddeksvaluation of the reliability of undertaken
methods.

The most important factor, which should be taken account in such a model of reliability is the
analyse of mutual dependencies among different exliesnof the structure of the supply chain. The
main point of this analyse should be the levelhelse dependencies and their importance. The model
SCOR (management of the goods of supply chainjdtaty the key functions of the supply chain,
does not give the full view of the problem. The galists admit, that the implementation of this
model causes problems. One of the most importastilgms is the complexity of all details of the
flow of processes during preparing the schema efwhole chain. Additionally according to SCM
idea, the relations among the participants of thgply chains play the key role in the visualisatadn
internal logistic processes in the company.

The analysed flow diagram is the typical methodhaf presentation of objects of different types,
being the elements of net structures (especialgystems spread over big territories, e.g. infolonat
transport and energetic ones, etc.). The diagrgmneigared during the process of a synthesizing and
analysing of these objects. It really helps to dbsdn a more communicative way the nature of such
technical and economical communication nets, eafigevhen the “weight” values are assigned to the
different elements of such structures. These asdigalues are very helpful specially when descgbin
the lost possibilities and needs (production cadjeai

This approach is implemented in the theory of the forogramming, connected with management
of series of tasks, e.g. in the process of prodagblanning, work and time scheduling, minimization
of needed resources for handling operations, opéitioin of transport, etc.
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The presentation of the supply chain as a flowrdiagshows the correlations among elements of
this chain, but do not give the qualitative exptaores of these dependencies. Additionally when the
presented supply chain consists of many elemehes,gtaphic presentation is not very clear to
understand. At this point it is useful to give moadtention to two other methods of analyse, he. t
matrix approach to this problem.

One of these methods is used to describe the daotanflow, connected with material and
technical supplies in the production companies@adts. The biggest advantage of this method is its
ability to present the connections among differdatnents of the structure (material and technical)
both quantitative and qualitative ways as well@sdt up limits in the process of designing of data
exchange systems.

The second of mentioned above methods is orienta@ iwn the optimization of the structure of
energetic systems during the process of analyniegrutual correlations and dependencies inside the
chain and among its elements.

These both methods enable to present logistic mgstas structural and flow graphs in
a concentrated form. The later one applies theipheiltransformations of tasks belonging to designin
logistic system of the company within the givenitsx(Fig. 1).

Structure and flow schema of a logistic systenhefdompany
elements of a logistic system (according to funwlareas of logistics)
Flow type procurement production distribution
goal provided goal provided goal provided
1 i N
outgoing | 1
ingoing i fi

Fig. 1. The mutual dependencies in logistic systéthe company
Rys. 1. Wzajemne zaleosci w obrbie systemu logistycznego przegsorstwa

The model shown at the figure 1 is presented irfdha of the matrix {f}, where its columns are
the elements of the logistic system (e.g. of a peadn plant) and rows are the flows (outgoing,
internal and ingoing). The matrix is filled up wititegers +1 and -1, according to the rule:

rp =1 if j element requires flow

The empty cell of the matrix;0) means, that theflow is not connected with element. If the
element of logistic system is able to create arelaugiven flow, then two signs “+” and “-“ are put
before the integer.

The matrix is filled up in a few steps. The firg#sis to identify the internal flows (of goodsg)et
Then the elements of logistic system connected itsthmain goals are identified and the columns
from 1 to N are filled out. The last step is tont#y other flows and their correlations with elem®
of the logistic system.

This process is concentrated mainly on the detextioin of other flows and their itinerary of flows
as well as their correlations with other elemeifitegistic system.

The process of the identification of elements &daastic system is based on the decomposition of
functional areas of the logistics on the existemtpsses and tasks. The advantage of this mode is t
ability to identify and describe the charactertd torrelations among elements of logistic systeth a
to show the whole structure of this system. Theeetbe quantitative evaluation of the flow balaizce
possible.
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The above described methods can be used in thgsenaf the supply chains. At this point it is

worth to mention, that according to SCM idea, thmimization of processes in such structure is
strongly connected with the idea of a lean comfaaylogistic centre).

Structural and flow schema of the supply chain
typﬁ(l)(\),\?sy of elements of supply chain
suppliers lean company logistic distributors consumers/ clients
goal provided goal provided VIP others
1 ] N R
outgoing | 1
ingoing i 1

Fig. 2. The mutual dependencies in supply chain
Rys. 2. Wzajemne zaleosci w obrbie tancucha dostaw

The analysis of the configuration of the supplyiclecording to SCM method enables to use such

category like the capacity of logistic operatiomisl capacity is understood as the possibility @ th
system to run the flow.

The three types of this capacity are recognized:

- designed capacity — the maximal one in ideal caomtt

- effective capacity — the maximal one in real candsg, taking into account time limitations,
- real capacity — achieved in real conditions anallglower then effective one.

Each logistic operation is limited by some condiiptherefore different elements of the supply
chain have different capacities. It leads very rofie bottlenecks in the supply chain and limits the
capacity of the whole system. Therefore the idmatiion of correlations inside the supply chain is
recommended to be proceeded by the use of thaadditmatrix, as shown at the figure 3.

Structural and flow schema of the supply chain
typology of flows _
1 J S
lij (designed)
type of the flow lj (effective)
fij (real)

Fig. 3. The correlations between the elementsipply chain and the flows according to their loigisapacity

Rys. 3. Wzajemne zaleosci migdzy elementami fecucha dostaw i przeptywami wedtug kryterium ich Indéci
logistycznej

It is worth to mention that in the period of thmd, the designed logistic activities become more
and more inert. It means, the possibility to chatiggr parameters becomes lower. Therefore it is

important to secure the possibility of the futuevelopment of the supply chain and to enable the
higher flexibility of the system.

The flexibility of the supply chain is the possityilto change its structure in response to market
demands. The economical flexibility depends on dlaailability of resources such as: stock levels,
financial resources, free production capacities amgnizational structure of the supply chain. The
last mentioned resource enables the economicabelamwhich are connected with the origin of the
partial functional units inside the supply chain.
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The necessity of such movements shows of coursehdacter of the probability. But the inertia
of the supply chain is of the objective charactadl therefore there is a need to estimate the lafvel
the flexibility of resources and to determine thaikable limits of the economic flexibility. The
surplus of elements and connections in the supplginc allows of course to compensate the
unexpected events.

But the requirements mainly concerning plannedshwments restrain the available variants, which
facilitate their formal presentation. The last memed condition together with the highest priowty
the adjustment of goods assortments accordingi¢ats! demands could make the matrix (shown at
Fig. 4) less useful.

The elements of the supply chains are divided is thatrix into the flexible and inert ones in
regard to objective conditions. The matrix enalals® to determine the potential participants of the
chain because of the strategical goals. Such apiproekes possible to react and adjust the supply
chain according to the changing environment. Itusthdoe remarked, that the big problem is to
coordinate operative and strategic goals of thelgughain. Usually it is accepted, that the longyte
development of the supply chain should be aimedchteving the maximal possible profit, but the
activities of the supply chain in shorter periodgime should be aimed at obtaining the approved
level of profits.

Range of assortments
real potential alternative variants
Elements of supply chain 1 n
T | ... T Tm Tp
1 i m p
real goal (secured) [ i’
possible goal (secured)

Fig. 4. Continuity of assortments changes in supphin
Rys. 4. Cigtos¢ zmian asortymentowych witauchu dostaw

The above describe approach to the presentatioglaifonships among the elements of the supply
chain enables to ensure their structure stabilithough this method shows also some disadvantages.
The most important one is not taking into consitdenathe time requirements in regard to flow
process although their index interpretation is jixbss

The next step of this process should be the detatioh of limits for the stability of the supply
chain taking into accounts both material flow adl @e information and financial ones.
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ZASTOSOWANIE DIAGRAMU MACIERZY JAKO METODY ANALI-
ZY EFEKTYWNO SCI tA NCUCHA DOSTAW

STRESZCZENIE. Przedstawiono e metody analizy efektywsa tancucha dostaw. Szczegéluwag; zwrécono na
metody macierzowe, unltiwiajace prezentagjzaréwno jakéciowych jak i ilgiciowych zalenosci w bardziej przysipnej
formie. Poddano dyskusji ograniczenia stosowarth tyetod.

Stowa kluczowe:efektywnd¢ tancucha dostaw, metody macierzowe, niezawédnancucha dostaw, zdoldé operacji
logistycznej.

DIE VERWENDUNG DER MATRIX DIAGRAMM ALS WERKZEUG
FUR DIE ANALYSE DER LIEFERKETTENEFFEKTIVITAT

ZUSAMMENFASSUNG. Verschiedene Methode der Analyse der Leistunggkéit der Lieferkette. Besondere Beachtung
wurde die Matrix Methode geschenkt, die die Dakstg der qualitativen und quantitativen Abhéangigiei in eine
zugangliche Form ermdglichen. Die Verwendung didsethoden wurde also diskutiert.

Codewdrter: Lieferketteneffektivitat, Matrix Methode, Liefertezuverlassigkeit, Fahigkeit der logistischen Wirgen
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