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1 INTRODUCTION

A quality management system and its supply chainagament are based on
maintaining long-term partnerships with supplieith a focus on their
reliability. Therefore the evaluation of suppligssa necessary recurring task.
The supplier evaluation problem has been studi¢enewely. Various decision
making approaches have been proposed to tackjgobéem. The reliability of a
supplier cannot be based just on one criteria,etbee multi-criteria decision
making approaches for supplier selection have bm®posed, such as the
analytic hierarchy process (AHP), analytic netwprkcess (ANP), case-based
reasoning (CBR), data envelopment analysis (DEA2zy set theory, genetic
algorithm (GA), mathematical programming, simple ltmattribute rating
technique (SMART), and their hybrids (Ho, et alQ1Q). Many of these
approaches show their capability, but from the vipaint of demands for
software or information systems modification for croi ad small sized
companies are too expansive. For the definitionnmo€ro and small sized
companies we used the definition of the Europearmim@ission. Micro
organisation is defined as organisation with 10fewer employees and turnover
equal or less as 2,000,000 €. Small organisatiodefined as organisation with
50 or fewer employees and turnover equal or les§@600,000 €(European
Commission, 2003) Therefore, these organisationqatoperform a supplier
evaluation or use just subjective procedures tbahat attain the objectives of
the process. The aim of the paper is present disugwaluation approach with
Multi-Criteria Decision Matrix (MCDM) method with se of software tool
created in spread sheets generator Microsoft Excel.

The paper consists of two sections. The first sadtieals with a case study of a
supplier evaluation using multi-criteria decisioratnx applied in small sized
organisation. The approach takes into account thetioned specific conditions
of micro and small sized organisations. Based an eékperience from the
application of this approach, we introduce an esitam with a supplier
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signification measure for the organisation. Thecem of the extended approach
is dealt with in the second section of this paper.

2 CASE STUDY: SUPPLIER EVALUATION USING A DECISION-
MAKING MATRIX IN SMALL SIZED ORGANISATION

2.1 Organisation specification

The company is a leading supplier of materials aedhnologies for
advertisement production in the Czech Republic Sladakia. The organisation
headquarters is based in Prague. In Slovakia than@ation has two offices.
That is relevant from the view point of supplieralation, as each office has
independent orders and maintains its supply chdiherefore, supplier
evaluations are performed at each office. The epftin of the approach was
conducted in the Kosice office. The organisatiod &a offices do not use any
type of internal information system. Most tasks pezformed with the use of
spread sheet application and word processor apiplicaAlso for these reasons
the organisation didn't perform supplier evaluatiarhe issue of supplier
reliability influences the organisation processes)d therefore customer
satisfaction. Repeated problems related to suppébability were quality or
delay of supply. The approach was applied for sleced suppliers.

2.2 Decision making matrix application

As the supplier evaluation approach we chose thiid@uteria Decision Matrix
(MCDM). According to (Gallego, 2011:46)décision-matrix approach, also
Pugh Concept Selection, is a quantitative technigbeh was proposed by Pugh
in 1990. It consists of establishing a set of ci@eupon which the potential
options can be decomposed, scored and summedrtadatal score which can
then be ranked. The criteria are not weighted ttoval a quick selection
process” The approach is based on a qualitative evaludtiowhich design
concepts are compared to a reference design cor@eptoncept consists from
two dimensions. Each axis is a vector of selectettron of reliability of
organisation suppliers. We used two basic critguality of suppliesQ and
timeliness of deliveryl. The criteria were calculated according to themiadas
(1), (2) (Nenadal, 2006:194).

number of conforming items in the delivery

€y

total number of items in the delivery

number of ontime delivered items from the delivery

T = 2)

total number of items in the delivery

As another option for calculation §f criteria can be used (3):
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number of conforming items in the delivery

Q= 3)

 agreed or planed number of conforming items in the delivery

In a pre-agreed cases, it is appropriate to use2889-10:2006 which provides
acceptance sampling by attributes and guidance hen selection of the
appropriate inspection system for use in a padicsituation.

As the delivery parameter, we choose a time frah@e month. The calculation
of these criteria is based on three values. Tallecliides the values for each
supplier of the office.

Table 1 — Values for supplier evaluation from thesi€e office (Mdoranova,
2013)

Ordered Numb_er of Number of | Number of Number of
: on-time : :
Suppliers| number of delivered delayed conforming nonconforming Q| T
items : items items items
items

A 16 15 1 12 3 0,80/ 0,94
B 14 14 0 14 0 1,00/ 1,00
C 4 3 1 3 0 1,00/ 0,75
D 27 20 7 18 2 0,90/ 0,74
E 155 155 3 146 9 0,94| 1,00
F 81 68 13 68 0 1,00/ 0,84

2.3 Design of the decision matrix

The decision matrix is divided into four quadrariter the division, we need to
choose an acceptable limit separate for each iontefhis acceptable limit (AL)
in some literature is referred to as Acceptableli@uaimit — AQL (Zgodavova,
et al., 2002:4.57)According to (Nenadal, 2006:194) criteria divides ttnatrix
into:

Quadrant 1 (Q1) — the supplier is sufficiently able from the view point of the
timeliness of deliveryl, but not sufficiently reliable from the
view point of quality of supplie®.

Quadrant 2 (Q2) — the supplier is sufficiently able from the view point of the
timeliness of deliveryr and quality of supplie®.

Quadrant 3 (Q3) — the supplier is not sufficiemdliable from the view point of
the timeliness of delivery and quality of supplie®.

Quadrant 4 (Q4) — the supplier is sufficiently able from the view point of the
quality of suppliesQ, but not sufficiently reliable from the
view point of the timeliness of delivefly

ISSN 1335-1745 (print) ISSN 1338-984X (online)



KVALITA INOVACIA PROSPERITA/ QUALITY INNOVATION PROSPERITY XVII/1 —2013123

Based on the discussion with organisation offiedf stve selected the acceptable
level of 0.85 for both criteria. This means thag gupplier delivery (in our case,
each month) has to reach 85% of conforming itents&% on-time delivered
items to be included in the quadrant with the bashg (quadrant IlI). From the
values in table 1 the decision matrix on Figureakereated.

T

1

N L

Q3 Q4| 2"

Figure 1 — Decision matrix with supplier rating (Maranovéa, 2012)

An organisation, according to continual improvementy gradually increase
acceptable limits for criteria. In this way, an angzation can gradually increase
the reliability of its suppliers.

2.4 Proposed software support

Supplier evaluation is a repetitive process. Tlweefwe decided to support this
process in the organisation with a software todhe Ttool was created in
Microsoft Excel. With the help of predefined forraslthis tool can calculate the
values ofQ andT criteria, and determine the quadrant of the sepplihe tool
contains help texts for the user that describesliquiis from the perspective of
future steps for the organisation.
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3 A 16 15 12 0,80 0,94 il Quadrant Q T
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6 D 27 20 18 0,90 0,74 4 3 (0,0,85) |(0;0,85)

7 E 155 155 146 0,94 1,00 2 4 (0,85;1) |(0;0,85)

8 F 81 68 68 1,00 0,84 4
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Figure 2 — Screenshot of the tool with shown foen{tdad'oranova, 2012)
2.5Proposed actions

From the results the following actions can be rem@mded. Supplier A is in
quadrant 1. This means that the supplier has prableith reliability from the
view point of quality. We recommend focusing on hoetls such as output
inspection at supplier and stricter conditions detivery. Suppliers C, D and F
have problems with timeliness of delivery (quadréntFor these suppliers, the
just in time method cannot be used. As a short-taotion, we recommend
increasing stocks of items from these suppliers. aAfong-term action, we
recommend focusing on on-time delivery, with bettenditions for delivery or
change the supplier for these items. The suppli@an& B achieve results that
range it in quadrant 2. This is the quadrant féfigent reliability but within this
guadrant suppliers achieve different value®QandT. The supplier E has gaps
in the quality of the can delivery but 100% timekss of delivery. The best
reliability was achieved by supplier B. Its 100%héliness of delivery and 100%
guality of delivery makes it suitable as a modeldther suppliers.

3 DISCUSSION AND FUTURE WORK

The presented approach and followed case studyodsiséd on supplier
evaluation for micro and small organisation. Therefthe approach was as much
as possible constructed as undemanding for timecastd The approach allows
the organisation to set its own criteria and acoege limit for supplier
reliability. With the software tool that is usedéommon application (Microsoft
Excel) this approach can be used in practicallyryeweganisation without the
long training of users. In the long-term view, amganisation with the regular
repeating of the process of supplier evaluation chtain reliable data about
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trends in supplier reliability. This is a reasorabhsis for reviewing contracts
and cooperation with suppliers.

The presented approach can be extended in two Whgscalculation of supplier
reliability can be based on more criteria than tEapanding the number of
criteria can refine supplier reliability, and it lviexpand the number of
dimensions of the decision matrix and the numbequadrants. Therefore, the
graphical expression of the decision matrix cammwee difficult, but with the

use of the presented software tool this is not @lpm. New criterion for

supplier reliability for example can be satisfaotiof the organisation with
supplier cooperation. It can be expressed by thepgetion of accepted
complaints. Other criteria and measures can bediofor example, in the
appendix of the literature review paper (Ho, et a010) and (Zgodavova,
2003:59-57).

Suppliers reliability Suppliers importance

quality of supplies ABC method
— — List of critical suppliers -
timeliness of delivery - and their - Suppliers percentage
.............................. TR of turnover
H H reliability problems

Figure 3 — Concept of the extended approach (owrception)

During the approach application in the organisatiove noticed another
possibility to extend the presented approach. Tiesgmted approach does not
consider the importance of the supplier from thewbf the importance of the
supplier for the organisation. It may cause thatdlganisation will focus on the
supplier that does not meet the acceptable lirbis,is from the view of the
organisation not an important supplier (in termstwhover or supplied items)
and does not give attention to an important supplith one fulfilled acceptable
limit. The same effort may in this case result idifferent impact on the overall
supplier reliability of the organization. For thaportance of supplier expression,
the ABC method can be used or the proportion of ghpplier's items of
organisation turnover. With the linking of supplriability and its importance
for the organisation, we can focus on critical Sigop and their problems. This
extension can save resources, with a better foauseoious problems in the
supply chain of the organisation. In our future kyowve want to focus on the
development of the approach towards the presemtemhsons, and apply this
extended approach in real-world micro and smal&oizations.
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