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ABSTRACT

In general, supplier selection is a multi-criteria decision problem that contains tangible and intangible factors. This paper identifies
and organizes these factors into a three-phase supplier selection model for a textile retail organization. The first phase of the model is
designed to identify the relative importance of the factors associated with the identification of a portfolio of suppliers from rather a large
set of candidate suppliers. In the second phase of the model, factors required for the evaluation of the suppliers, selected in the first
phase, depending on their ability to meet the product requirements are identified and their weights are suggested. In the last phase, the
factors related to system performance of the certified suppliers determined in the second phase of the model are identified and their
relative importance values are suggested. The model utilizes Analytic Hierarchy Process (AHP) and Analytic Network Process (ANP) as
decision-making tools. Both model and the weights of the factors determined present a valuable insight on supply processes of a wide
range of textile products supplying departments of all retail chain companies.
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OZET

Genel olarak, tedarik¢i se¢imi birgok nitel ve nicel faktorii biinyesinde barindiran gok-kriterli bir karar problemidir. Bu ¢alisma,
tekstil sektoriinde faaliyet gosteren bir perakendeci igin s6zkonusu faktorleri belirleyerek lic asamali bir tedarik¢i se¢im modeli i¢inde
degerlendirmektedir. Modelin ilk asamasi genis bir aday tedarik¢i havuzundan daha az sayida nitelikli tedarik¢ilerin belirlenmesinde
etkili olan faktorlerin goreli 6nem derecelerini belirlenmesi amacini tasimaktadir. ikinci asamada ise birinci asamada belirlenmis
tedarikgilerin tirettigi fiziki triinlerden beklentileri kargilama diizeyini sorgulamakta 6nemli olan kriterler ve bu kriterlerin 6nem
derecelerinin ortaya ¢ikarilmasi amaci ile tasarlanmigtir. Son asama ise bir gézden gecirme agamasi olup birlikte ¢aligilan tedarikgilerin
sistem performanslarini irdelemekle ilgili faktorlerini ve bu faktorlerin 6nem derecelerini tespit etmeye yoneliktir. Modelde, Analitik
Hiyerarsi Siireci (AHS) ve Analitik Serim Siireci (ASS) karar verme araglari kullanilmistir. Gelistirilen model ve elde edilen faktor
agirliklar perakende zincir firmalarindan iireticilere kadar genis bir yelpazede yer alan firmalara fayda saglayacak niteliktedir.

Anahtar Kelimeler: Tedarikgi se¢imi, Tekstil endiistrisi, Perakende kuruluslari, AHS, ASS.
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textile/apparel departments usually

improvement activities if necessary.

1. INTRODUCTION

The financial crises force the global
retail chain suppliers to reduce the
product costs to preserve the market
share and stay profitable while ongoing
changes in customer demands and
expectations require increase in the
characteristics of the product and
service quality. Big retail chains

use a multiple sourcing strategy to
reduce risk and to lower down cost,
while at the same time, to establish
close relationships between both
customers and suppliers. Retail
companies need to improve their
supply chain operations continuously,
and meanwhile, add new suppliers to
the existing supply chain as part of

How to select new partners and evaluate
current partners becomes critical in
management and implementation of
supply chain operations (1).

Turkey is one of the important actors in
textile industry for global market. Since
1980s, some Turkish domestic firms
especially located in the cities such as
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Denizli, Bursa, Gaziantep, Kahrama-
nmaras, Kayseri in the home textile
industry have found ways of
connecting themselves to the global
webs of manufacturing, distribution,
and retailing of garments. Tokatli (2)
stated two related developments that
have occurred during the process.
First, a number of manufacturing firms
have acquired enough capability to
develop and exercise their own
strategies, have upgraded their
operations, and, as original brand-
name manufacturers, have evolved
into global competitors. Second, some
large domestic manufacturers, which
are the logistic partners of the global
retailers, have also experienced a
cautious and gradual transformation
from industrial capital to commercial
and financial capital.

Overall, these aspects of textile
industry, to be the selected one is still
the most important management
scope for all parts: Being a selected
retailer by the customers, being a
selected producer or distributer by
retailers, being a selected raw
materials supplier for producers in the
global industry chain (3).

This study focuses on the issue of
“how to identify the best supplier”. The
answer to this question provides some
very valuable information to both
manufacturers and retailers. This
paper aims to find a practical answer
to this question for home textiles
sector. The paper identifies and
organizes factors related to
determining the best supplier into a
three-phase supplier selection,
evaluation and re-evaluation model for
a textile retail organization using
Analytic Hierarchy Process (AHP) and
Analytic Network Process (ANP) as
decision-making tools. When
determining the relative weights of the
factors using AHP and ANP, the data
are collected from experts in the home
textile industry.

2. SUPPLY CHAIN IN TEXTILES
AND RELATED STUDIES

The rings of the supply chain in textiles
are sorted as raw material producers,

Raw Materials (cotton,
wool, syntetic fibers,
etc.) Suppliers

manufacturers, distributers and
vendors that are being organized as
an integrated production network
where the production is sliced into
specialized activities and each activity
is located where it can contribute the
most to the value of the final product
(4). The supply chain in the textile and
apparel sector is illustrated in Figure 1.

The dotted lines represent the flow of
information, while the solid lines
represent the flow of goods. The
circles in rectangle block represent a
relationship framework that for a
certain type of product many
companies may be in a supplier-
customer relationship. To create a
satisfied customer, it is necessary for
the retail chain firm as well as the
manufacturers to choose the right set
of companies as suppliers and form a
long-term cooperation with them.

The retailer must select supplier(s)
carefully with the help of some
evaluation criteria. This problem is
called as the supplier selection
problem. The objective of the supplier
selection problem is to determine
appropriate suppliers, which meet a
firm’s needs and strategies at an
acceptable cost and quality. Dickson
(5) presented 23 supplier-selection-
criteria taken into consideration during
decision-making. Criteria and
measures are chosen to be applicable
to all suppliers being considered and
to reflect the firm’s needs and its
supply and technology strategy (6). In
determining the best supplier or
evaluating the performance of
suppliers, usually multiple factors are
considered (7, 8, 9, 10, 11, 12, 13, 14).
In recent years, due to the uncertainty
in the decision process, fuzzy theory is
also integrated in decision-making
process (6, 15, 16).

Gencer and Gurpinar (17) propose an
ANP model in supplier selection
owning to the evaluation of the
relations between supplier selection
criteria in a feedback systematic and
implement the proposed method in an
electronic company. Lin (18) studies
the problem of supplier selection and

Textile/Apparel Manufacturers
{Final Products Suppliers)

TH2)(3) - (n

Retailer

order allocation at the same time and
suggests a comprehensive decision
method based on ANP to identify top
suppliers first and then achieves
optimal allocation of orders among the
selected suppliers. Considering the
uncertainty in human preferences,
fuzzy numbers are used in ANP. Oniit
et al. (19) propose an integrated
approach consisting of ANP and
TOPSIS with fuzzy numbers. To obtain
the best weights of the criteria in ANP,
Razmi et al. (20) adopt a special
optimization model along with the
fuzzy numbers for the supplier
selection problem. As it is sometimes
difficult to make comparisons using
crisp values, Amid et al. (21) develop a
fuzzy multi-objective linear model for
supplier selection problem.

There are also hybrid approaches in
supplier  selection problem. For
example, Cebi and Bayraktar (22)
structure  the supplier selection
problem as an integrated model
including AHP and Lexicographic Goal
Programming, which includes both
quantitative and qualitative conflicting
factors. Another integrated model
consisting of AHP and Preemptive
Goal Programming (PGP) is proposed
by Wang et al. (23) including both
quantitative and qualitative conflicting
factors in supplier selection.
Ghodsypour & O'Brien (24) integrate
AHP and Linear Programming
considering both quantitative and
qualitative factors in choosing the best
supplier and placing the optimum order
quantities among them such that total
value of purchasing (TVP) becomes
maximum. Another hybrid approach
consisting of AHP and multi-objective
mixed integer programming is used in
the study of Xia and Wu (25). In order
to get the full picture of the related
literature on the general supplier
selection and evaluation, please refer
to recent up-to-date literature survey
by Ho et al. (26).

Customer

Figure 1. General representation of supplier-retailer relationship
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Although there are many studies on
supply chain  management and
supplier selection available in the
published literature, there are a limited
number of studies for the case of
supply management (27, 28, 29, 30, 3)
and supplier selection (31, 32) in
textiles. As stated earlier, the intensive
global competition in textiles gives
decision-making process an essential
role in reducing the costs and selecting
the appropriate suppliers to provide
sufficient production volume with good
quality. Teng and Jaramillo (31, 32)
discuss the strategies for
textile/apparel companies to remain
competitive in the global market and to
enhance quality management in
textile/apparel supply chains. Guner
(33) used AHP to select the best
outsourcing company in textiles.
Findings from the study point out that,
companies should continuously
improve their supply chain operations
by evaluating their suppliers and
adding new suppliers to the existing
supply chain in order to survive in the
competition.

From this point of view, this study
contributes to the related literature by
providing a better understanding of the
supplier selection, evaluation and re-
evaluation process in a complex textile
supply-management for the case of
home textiles using the strong
analytical decision making tools.

3. A BRIEF BACKGROUND ON THE
DECISION MAKING TOOLS USED

Analytic Hierarchy Process (AHP),
developed by Saaty (34), is designed
to solve complex multi-criteria decision
problems. AHP decomposes the
complex decisions in a hierarchical
structure and makes it easy to manage
the complex decisions in this way. So

the decision maker can determine the
trade-offs among objectives related to
all criteria, sub-criteria and their pair-
wise comparisons. The output of AHP
is a prioritized ranking of the decision
alternatives based on the overall
preferences expressed by the decision
maker. AHP is the most widely used
approach in  supplier selection
literature. AHP uses a verbal scale
developed by Saaty, which enables
the experts to incorporate subjectivity
and experience (35). Please refer to
(34) for details of AHP.

Analytic Network Process (ANP), also
introduced by Saaty (36), is a
generalization of AHP. It incorporates
feedback and inner dependencies
among decision criteria and
alternatives. ANP can be used as an
effective tool in cases in which the
interactions among the elements of a
system form a network structure. ANP
replaces hierarchies with networks, in
which the relationships between levels
are not easily represented as higher or
lower, dominated, or being dominated
directly or indirectly (37). Please refer
to (36) for details of ANP.

4. THE PROPOSED METHODOLOGY

As stated in the previous sections of
the paper, supplier selection is a multi-
criteria decision problem that contains
tangible and intangible factors. This
paper identifies and organizes these
factors into a three-phase supplier
selection model for a textile retail
organization. The first phase of the
model is designed to identify the
relative importance of the factors
associated with the identification of a
portfolio of suppliers from rather a
large set of candidate suppliers. In the
second phase of the model, factors
required for the evaluation of the

Phase |
{Identifying a Portfolio of
Suppliers)

n suppliers enter
the selection
process

.

suppliers, selected in the first phase,
depending on their ability to meet the
product requirements are identified
and their weights are suggested. In the
last phase, the factors related to
system performance of the certified
suppliers determined in the second
phase of the model are identified and
their relative importance values are
suggested. The model utilizes AHP
and ANP as decision-making tools.
The suggested model is designed in a
flexible structure to make it practical in
a wide range of textile products
supplying departments of all retail
chain companies. When determining
the relative weights of the factors using
AHP and ANP, data are collected from
the experts in the home textile
industry.

The selection criteria placed in all
three phases of the model used in this
study are based on the items of the
contracts signed between the global
retail firms and textile product
suppliers and experience of the
decision makers. In the literature, the
supplier evaluation criteria determined
for supplier selection are intended for
general industrial applications and they
use the common criteria such as cost,
quality, flexibility in the delivery,
communication and service as basis
(38). Most of the supplier selection
studies focus on only the model
structure and solution techniques
instead of the sector based suitability
of selection criteria. On the other hand,
the current study was designed
according to textile sector based
criteria. In the proposed model, the
methods, which are applied by using
modern selection criteria, are
integrated to involve selection,
evaluation and re-evaluation of the
suppliers as three phases (Figure 2).

Phase ||
(Identifying Certified
Suppliers)

Factors Considered

{ldentifying the Bast Supplier)

Phase il

- Best supplier
«  Supplier list

T
*
Faciors Considered

sigqddns w
sigyddns

Logistics Position (LP)

Faciors Considered

Size and Weight Suitability
(SWS)

On Time Delivery
Performance (OTDP)

Financial Position (FP)

Seam and Embroidery
Quality (SEQ)

Environmeantal Suitability

(ENST) |

Product Quality Level (QiL)

Dye and Print Quality (DPQ)

|
|
|

Compeletive Pricing (CTPR) |

Product Design and Pattern
Suitability (PPS)

Compliance with Related
Laws (CPRL)

Technical Capability (TC) l

ation Conditions (PTC)

Customers Return Rate

(CRER) |

Product Range (PR}

| Packaging and Transpori- | |

Labeling and Components
Suitability (LCS)

Order Cancellations {ORCN) |

Managemeant System (MS) |

| Production Capacity (PC) |

Yar Type Suitability (YTS)

Product Safety Conditions
(PRSC}

¥
_—| Weaving or Knitting Quality I_~
(WK

| Saocial Requirements (SCRQ) |

| Ease of Communication

(EQCI) |

Figure 2. Supplier selection, evaluation and re-evaluation phases
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The first phase criteria belong to
general evaluation factors, which can
be defined independent from each
other. The second phase criteria are
special for textile industry and can
form interaction between each other in
accordance with the structure of textile
product. In Figure 2, it can be seen
that the factors interact with each
other. In the third phase, evaluation
factors to measure the performance of
the system established between
supplier and customer (retailer firm)
are defined as independent criteria.

The criteria of the first phase in the
supplier  selection  process are
explained as follows:

-Financial position (FP): Low financial
risk and high credibility are preferred.
Economical regulations, stability of
the market and the effect of currency
rate on domestic platform of the
supplier should be considered during
global supplying activities.

-Logistic  position  (LP):  Logistic
position is an important criterion for
optimizing timing, transportation and

storage costs besides providing
suitable price and quality.
-Management system (MS): The

presence of management systems
certificates prove that the supplier
provides the legal conditions related
with environmental issues, health and
safety requirements, besides providing
the product quality conditions.

-Product quality level (QL): It is
important to achieve consistency in
product cost-quality level defined by
analysis of the global retail and
supplier firms.

-Product range (PR): The variety of the

products that can be presented by the
supplier in the same or different
categories such as home textile,
underwear, outdoor clothing, et. are
important factors for selection.

-Production  capacity (PC): The
amount of production capacity that
can be allocated to the retailer orders
is an important factor. The supplier
should also cope with the fluctuations
in demands and changes in sale
politics of the retailer.

-Technical capabilty (TC): The
production facilities, machinery park,
equipments and human resources
profession of the supplier should
qualify the technical requirements of
production with the related product.

The second phase criteria are related
with product qualifications. The quality

control staff of the retail chain firms or
independent auditors mostly uses
these criteria during controls and
inspections in supplier evaluation.
Definitions of the criteria, which can
also be defined as quality properties,
are explained as follows:

-Dye and print quality (DPQ): This
criterion is tested in the laboratory for
suitability. It can also visually be
defined by the customer. It has
importance due to the benefit it
provides to the product by chemical
processes.

-Labeling and components suitability
(LCS): Labeling is an important factor
for presentation of the products,
providing information about their
proper usage. All the related materials
and accessories used on the product
have to comply with the design and
product safety conditions.

-Packaging and Transporting Conditions

(PTC): It is required to sustain the
suitability of the product during
packaging, storage, transportation.

-Product design and pattern suitability
(PPS): PPS is an important criterion
for providing customer expectations
by following the new fashion trends in
professional product design.

-Seam and embroidery quality (SEQ):
This property is one of the customers’
inspection criteria in terms of product
quality.

-Size and weight suitability (SWS):
Size and weight factors are used in a
wide range while defining textile
products order requirements.

-Weaving or knitting quality (WKQ):
The fabric quality is one of the directly
perceived properties by the
customers. The production type of the
fabric is selected as weaving or
knitting  during  design  period
depending on the fabric properties.

-Yarn type suitability (YTS): The
selection of suitable fiber, yarn type
and linear density (NE) during design
of the product has a great importance
as it affects the product qualifications.

The performance of the suppliers will
be regularly monitored with the third
phase criteria, which are defined in
the model as follows:

-Competitive pricing (CTPR): The
importance of the price suitability,
which is directly influenced from high
competition and economical crisis, is
increasing day by day in textile sector.

-Compliance with related laws (CPRL):
In a global supply system, it is

required for suppliers to obey not only
the legal conditions of the domestic
region but also the legal conditions of
the countries where the product is
presented.

-Customer returns percentage (CRPG):
The most important criterion to
provide customer expectations is
reducing the customer complaints and
product returns to a minimum. The
suppliers should be able to participate
in related applications.

-Ease of communication (EOCM): This

criterion requires a proper substructure
in communication of retailer with
supplier. It can also be needed as an
integrated contact system among the
related departments of supplier by
enterprise resource planning (ERP)
software.

-Environmental suitability (ENST): The
suppliers have to consider the
environmental conditions in production
processes and during the procurement
of raw materials, dyes and other
chemical substances, accessories,
labels, packaging materials etc.

-On time delivery performance (OTDP):
Suppliers are required to deliver the
products on time for proper
proceeding of the supplier chain.

-Order cancellations (ORCN): The
order cancellations, which are made
by suppliers, can result in loss in
money and prestige of the retailer
firm.

-Product safety conditions (PSC): It is
an important criterion, which
considers taking precautions to
control the products and provides
legal requirements for protecting
customers from physical, chemical
and microbiological hazards.

-Social requirements (SCRQ): Social
suitability conditions necessitate from
the social and legal responsibilities of
the suppliers to its employees,
customers, society and government.
The compliance to these legal
responsibilities is  provided by
applicable standards prepared by

different organizations in order to
improve the textile supply chain
socially and sustain the ethical
performance.

5. RESULTS AND DISCUSSION
5.1. Procedure and Results

A group of experts contributed to this
study. This group consisted of five
experts specialized on marketing and
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supply chain activities and
knowledgeable on textile production
processes. The experts came from a
manufacturing firm, a global retailer
company and from a university. These
experts provided information through
comparison matrices’ of AHP and
ANP (34, 36).

In order to collect data from the
experts, two AHP models were
developed for the first and third phases
(e.g. selection and re-evaluation
phases) as shown in Figure 2 using
SuperDecision  Software. For the
second phase (i.e., evaluation phase),
an ANP model was developed
because some factors considered in
this phase interact with each other.
Each expert was asked to complete
the pair wise comparison matrices in
AHP and ANP models. During this
process, definition of each factor was
provided to every expert. In order to
come up with a group decision,
geometric mean was calculated for the
each cell in the pair-wise comparison
matrices, which contain the judgmental
values collected from the experts. At
the end, for each phase, pair wise
comparison matrices were produced.
Later the relative weights of the factors
considered in each phase (i.e. the
eigenvalues of the final pair wise
comparison matrices) are generated
using the SuperDecisions software.
Table 1 presents the weights of the
factors and their rankings.

5.2. Discussion

As presented in Table 1, the results of
this study suggest a list of criteria and
their importance in supplier selection
process in textiles. In the phase 1,
criteria that affect determination of the
qualified suppliers in the candidate
supplier pool are lined up according to
their importance. In the focus of
developing reliable market, providing
the quality products that satisfy
customer expectations are important
factors for retail firms in selection of
suppliers. This is because textile
products are produced according to
the fashion trends and served directly
to customers’ assessment. In a
competitive  global market, just
focusing on the low price strategy and
lowering the product quality can be
misleading for the supplier firm. The
requirement of technical capability and
substructure for the production of
quality textile products has more

Table 1. The weights of the factors and their rankings for each phase

Phase 1. Supplier Selection
Criteria Weights | Rank
Product Quality Level (QL) 0,31986 1
Technical Capability (TC) 0,16466 2
Production Capacity (PC) 0,16157 3
Management System (MS) 0,12990 4
Product Range (PR) 0,11410 5
Logistics Position (LP) 0,06254 6
Financial Position (FP) 0,04738 7
Total | 1,00000
Phase 2. Supplier Evaluation
Criteria Weights | Rank
Yarn Type Suitability (YTS) 0,31648 1
Weaving or Knitting Quality (WKQ) 0,19871 2
Product Design and Pattern Suitability (PPS) 0,16402 3
Dye and Print Quality (DPQ) 0,09364 4
Size and Weight Suitability (SWS) 0,07792 5
Seam and Embroidery Quality (SEQ) 0,05888 6
Labeling and Components Suitability (LCS) 0,04619 7
Packaging and Transportation Conditions (PTC) 0,04416 8
Total | 1,00000
Phase 3. Supplier Re-Evaluation
Criteria Weights | Rank
Product Safety Conditions (PRSC) 0,21248 1
Order Cancellations (ORCN) 0,17083 2
Competitive Pricing (CTPR) 0,15403 3
Customer Return Rate (CRER) 0,15222 4
On Time Delivery Performance (OTDP) 0,14255 5
Ease of Communication (EOCM) 0,06025 6
Compliance with Related Laws (CPRL) 0,04089 7
Social Requirements (SCRQ) 0,03731 8
Environmental Suitability (ENST) 0,02943 9
Total | 1,00000

importance than the production
capacity levels. The suppliers have to
control the age and suitability of
machine parks by making regular
benchmarking studies. The suppliers
need to maintain flexibility as it is hard
to predict the demand amounts and to
provide stable sales.

As seen in Table 1, the criterion of
“management systems” is the fourth in
the ranking, which may suggest that
retailers put value in having a
management system in a supplier
because it is an indication of a
systematic  approach  of  doing
business. Application and certification
of management systems prove that
producers increase their system

many producers in textile sector in the
world, retail firms generally do not face
any problems in finding suppliers and

providing variety of products,
therefore, product variety is considered
as a lesser important criterion.

“Logistic condition” criterion has also
low degree of importance as there are
improved transportation and storage
systems and so the products can
easily be fed into a global supplier
chain no matter where they are
produced. This situation can be
regarded as a treat on long term
competitiveness of Turkey in the global
market because in Turkey it has been
frequently worded as an advantage for
the textile producers to stay at the

" Due to the page limitation of the paper, the lit d th f ing in th center of the whole market for
comparison matrices were not presented here ~ J4alty an €y can lorm a ring in the speeding up the supplier chain
in the text. They can be supplied by the  chain of global suppliers. As there are process and logistic operations
corresponding author upon request. ’
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“Financial condition” is placed at the
bottom in the ranking of phase 1
criteria. However, it is still an important
criterion to be considered in
developing a long-term relationship.

In the phase 2, criteria defining the
level of meeting the expectations in the
products of the selected suppliers and
their degree of importance are given.
At this stage, qualifications of the
products produced by suppliers and
benefit in production processes are
considered in evaluation criteria and in
the results priority is given compatible
to the line of production processes. In
textile products, “yarn and yarn
properties” are the most important
factors influencing the fabric structure
while weaving or knitting techniques
display the product quality. Properties
of fiber used as the raw material and
yarn production technology are strong
factors affecting the yarn performance.
The structural properties can also be
effective as well as the fiber-yarn
properties in determining general
properties (physical, chemical and
appearance) of the fabrics. The fabric
quality is also one of the reasons of
sawing defects (39).

In general, suppliers having professional
“product design capabilities” are
preferred during selection. This
selection criterion comes after the
fabric and yarn structure. It should be
noted that the right fiber selection and
providing the required properties in
yarn level would increase the satisfaction
rate in meeting expectations.

In the last phase in Table 1, factors
related to the examination of system
performance of the cooperated
suppliers and their importance degrees
are given. The PRSC has the first
place in priorittes of providing
sustainable relations with suppliers.
This result points out the increasing
consumer consciousness and
sensibility of retail firms on this matter.
Retail firms can suffer from “order
cancellations” in markets facing high
uncertainties. Therefore, tolerance
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range is narrowed and this criterion is
placed as second in priorities.
“Competitive  pricing” has  high
importance degree as it directly affects
profits in the global competition
market. The results reveal that the
retail firms give importance to the
customer return rates for saving their
prestige and market share. The
criterion of “on time delivery” has the
same degree of importance with
criterion 2 and 3, so that it needs to be
considered as an important factor in
sustainable supplier relations.
Technological facilities provide ease in
communication with customers so the
criterion has a low degree in
importance scale, but taking care of
the feedback systems is still important

for both parties. “Customer return
rates” keep its importance in the
process. It is obtained that even if

“compliance with related laws”, “social
requirements” and “environmental
suitability”  criterion have lesser
importance degrees, they are also
important for sustaining long-term
relationships with suppliers.

6. CONCLUSIONS AND FUTURE
RESEARCH

Based on the findings of this study, the
following practical suggestions can be
made for textile manufacturers, which
are potential suppliers for textile
retailers:

- Manufacturers must pay the greatest

attention to their products’ quality,
which has the highest impact on
becoming a selected supplier by a
textile retailer. In addition, potential
suppliers  shall enhance their
technical capability and production
capacity. Especially Small and
Medium Size Enterprises (SMEs)
must have a Management System in
place to present their business
making quality to the potential retailer
buyer.

- Manufacturers those are already the
suppliers of retailer organizations

want to maintain their supplier-buyer
relationship with retailers. Of course,
having a good partnership depends
greatly on the quality of the products
being received from the supplier. The
results show that Yarn Type
Suitability should be the most
important factor in evaluating a
supplier as opposed to practice.
Manufacturers are suggested to pay
more attention to the yarn type and
quality they are using in their
production processes. To guarantee
receiving the best yarn, a well-
established yarn procurement
process must be established and
maintained. Weaving or Knitting
Quality and Product Design and
Pattern Quality are also other key
supplier evaluation components to
which special attention must be paid.

- Generally, manufacturers are aware
of the importance of Product Safety
when doing business in textile sector.
Our findings prove the same;
however, many SMEs do not have
special processes and control
mechanisms applied for product
safety. They should give priority for

developing such processes and
mechanism.
- Manufacturers should develop

performance criteria according to the
factors presented in Hata! Basvuru
kaynagi bulunamadi.1 and watch
them closely to stay as a competitive
supplier in textiles.

This research can be extended to
various segments of the textiles and
comparison analysis may be beneficial
as well. In addition fuzzy approach can
be integrated into the decision making
process to smooth the crispness
assumption of the process.

ACKNOWLEDGEMENTS

The authors would like to thank the
experts who contributed to this study.

1. Teng, S.G. and Jaramillo, H., 2005, "A model for evaluation and selection of suppliers in global textile and apparel supply chains"

International Journal of Physical Distribution & logistic Management, 35(7), pp 503-523.

2. Tokatli, N., 2003, "Globalization and the changing clothing industry in Turkey", Environment and Planning, 35, pp. 1877-1894.

3. Bruce, M., Daly, L. and Towers, N., 2004, “Lean or Agile: A Solution for supply chain management in textiles and clothing industry?”,
International Journal of Operations and Production Management, 24(2) pp. 151-170.

4. Nordas H. K., 2004, The Global Textile and Clothing Industry post the Agreement on Textiles and Clothing, World Trade Organization

Geneva Switzzerland, WTO Publications.

5. Dickson, G. W., 1966, "An Analysis of vendor selection systems and decisions." Journal of Purchasing, 2, pp. 5-17.
6. Kahraman, C., Cebeci, U., et al., 2003, "Multi-criteria supplier selection using fuzzy AHP." Logistics Information Management, 16(6),

pp. 382-394.

7. Boer de, L., Wegen van der, L., et al., 1998, "Outranking methods in support of supplier selection." European Journal of Purchasing &

Supply Management, 4, pp.109-118.

186

TEKSTIL ve KONFEKSIYON 3/2010



8.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.

38.

39.

Muralidharan, C., Anantharaman, N., et al., 2001, "Vendor rating in purchasing scenario: a confidence interval approach." International
Journal of Operations & Production Management, 21(10), pp. 1305-1325.

Agarwal, A. and Shankar, R., 2002, "Analyzing alternatives for improvement in supply chain performance." Work Study, 51(1), pp. 32-37.

Bhutta, K. S. and Huq, F., 2002, "Supplier selection problem: a comparison of the total cost of ownership and analytic hierarchy
process approaches." Supply Chain Management, 7(3), pp. 126-135.

Handfield, R., Walton, S. V. et al., 2002, "Applying environmental criteria to supplier assessment: A study in the application of the
Analytical Hierarchy Process." European Journal of Operational Research, 141, pp. 70-87.

Unal, C. and Atilgan, T., 2007, “Konfeksiyonda Karar Verme Teknikleri”, Tekstil ve Konfeksiyon, 17(4), pp. 256-263. (In Turkish)

Boer de, L., Labro, E. et al., 2001, "A review of methods supporting supplier selection." European Journal of Purchasing and Supply
Management, 7, pp. 75-89.

Kokangul, A. and Susuz Z., 2009, “Integrated analytical hierarchy process and mathematical programming to supplier selection
problem with quantity discount”, Applied Mathematical Modelling, 33, pp. 1417-1429.

Chan F.T.S. and Kumar N., 2007, “Global supplier development considering risk factors using fuzzy extended AHP-based approach”,
Omega, 35, pp. 417 — 431.

Cebeci U., Fuzzy AHP-based decision support system for selecting ERP systems in textile industry by using balanced scorecard,
Expert Systems with Applications, 2009, 36, pp. 8900-8909.

Gencer, C. and Gurpinar D., 2007, "Analytic network process in supplier selection: A case study in an electronic firm." Applied
Mathematical Modelling, 31, pp. 2475-2486.

Lin R.H., 2009, “An integrated FANP-MOLP for supplier evaluation and order allocation”, Applied Mathematical Modelling, 33, pp.
2730-2736.

Onit S., Kara S. S., Isik E., 2009, “Long term supplier selection using a combined fuzzy MCDM approach: A case study for a
telecommunication company”, Expert Systems with Applications, 36, pp. 3887-3895.

Razmi, J., Rafiei H., Hashemi M., 2009, “Designing a decision support system to evaluate and select suppliers using fuzzy analytic
network process”, Computers & Industrial Engineering, doi:10.1016/j.cie.2009.06.008.

Amid, A., Ghodsypour, S.H., O'Brien, C., 2006, “Fuzzy multi-objective linear model for supplier selection in a supply chain”,
International Journal of Production Economics, 104 (2), pp. 394-407.

Cebi, F. and Bayraktar, D., 2003, "An Integrated Approach for Supplier Selection." Logistics Information Management, 16(6), pp. 395-400.

Wang, G., Huangb, S. H., et al.,, 2004, "Product-driven supply chain selection using integrated multi-criteria decision-making
methodology." International Journal of Production Economics, 91(1), pp. 1-15.

Ghodsypour, S. H. and O'Brien, C., 1998, "A decision support system for supplier selection using an integrated analytic hierarchy
process and linear programming." International Journal of Production Economics, 56-57, pp. 199-212.

Xia, W. and Wu, Z., 2007, "Supplier selection with multiple criteria in volume discount environments." Omega, 35(5), pp. 494-504.

Ho W., Xu X., Dey P. K., 2009, “Multi-criteria decision making approaches for supplier evaluation and selection: A literature review”,
European Journal of Operational Research, Article In Press.

Jones, R., 1997, “Stock changes in UK manufacturing with reference to the clothing manufacturing sector”, Journal of Fashion and
Marketing Management, 1(3), pp. 201-15.

Bruce, M. and Moger, S., 1999, “Dangerous liaisons: an application of supply chain modelling for studying innovation within the UK
clothing industry”, Technology Analysis and Strategic Management, 11(1).

Chandra, C. and Kumar, S., 2000, “An application of a system analysis methodology to manage logistics in a textile supply chain”,
Supply Chain Management, 5(5), pp. 234-44.

Hines, T., 2001, “From analogue to digital supply chains: implications for fashion marketing”, in Hines, T. and Bruce, M., Eds), Fashion
Marketing, Contemporary Issues, Butterworth and Heinemann, Oxford, Chapter 2, pp. 34-6.

Teng, S.G. and Jaramillo, H., 2003a, “The potential role of South American companies in the US textile/apparel supply chain”,
Proceedings of ASEM 2003 National Conference, St Louis, MO, 15-18 October.

Teng, S.G. and Jaramillo, H., 2003b, “Quality management issues in current US textile and apparel supply chains”, Proceedings of the
8th Annual International Conference on Industrial Engineering Theory, Applications and Practice, Las Vegas, NV, 10-12 November.

Giiner, M., 2006, “Analitik Hiyerarsi Yénteminin Fason Isletme Seciminde Kullaniimasi”, Tekstil ve Konfeksiyon, 16(3), pp. 1-6. (In
Turkish)

Saaty, T. L., 1980, The Analytic Hierarchy Process. New York, McGraw-Hill.
Winston, W. L., 1994, Operations Research Applications and Algorithms. California, Wadsworth Inc.
Saaty, T. L., 1996, Decision making with Dependence and Feedback: The Analytic Network Process. Pittsburgh, RWS Publications.

Meade, L. and Sarkis, J., 1998, "Strategic Analysis Of Logistics And Supply Chain Management Systems Using The Analytical
Network Process." Logistics and Transportation Review, 34(3), pp. 201-215.

Luo, X., Wu, C., Rosenberg, D. and Barnes, D., 2009, “Supplier selection in agile supply chains: An information-processing model and
an illustration”, Journal of Purchasing and Supply Management, In Press.

Kaya, S. and Erdogan, C., 2008, “Konfeksiyon Isletmelerinde Dikim Bélimiindeki Kalite Hatalarina Neden Olan Faktérlerin
Arastirilmasi”, Tekstil ve Konfeksiyon, 18(1), pp. 135-141.

Bu arastirma, Bilim Kurulumuz tarafindan incelendikten sonra, oylama ile saptanan iki hakemin gériisiine sunulmustur. Her iki hakem
yaptiklart incelemeler sonucunda aragtirmanin bilimselligi ve sunumu olarak “Hakem Onayl Arastirma” vasfiyla yayimlanabilecegine
karar vermigslerdir.

TEKSTIL ve KONFEKSIYON 3/2010 187



	3. A BRIEF BACKGROUND ON THE DECISION MAKING TOOLS USED
	4. THE PROPOSED METHODOLOGY
	5. RESULTS AND DISCUSSION
	6. CONCLUSİONS AND FUTURE RESEARCH

