
INTRODUCTION 

The textile industry represents an important branch of
the processing industry and is significant for the
economy of a country. In the new era, the textile
industry began to expand faster in the 18th century.
The textile industry in Serbia has a long tradition and
is one of the most important branches of the pro-
cessing industry [1]. It belongs to the traditional
branches of the processing industry. As a rule, it
employs a large number of low-cost and low-skilled,
mostly female laborers, whose work is paid much
less than in the other branches of the processing
industry. The social aspect of this branch is, there-
fore, extremely important for all countries. The textile
industry is the most global industry in the world, with
as many as 26 million employees, which amounts to
15% of the world’s industrial workforce. The share of
the social product of the textile industry in industry in

1990 was 10.06%, and in 1999, it was 6.8%. In the
global context, this branch has undergone major
changes since 1970, which coincides with the struc-
tural crises in developed countries, the globalization
process and the accelerated liberalization of world
trade [2]. The period of the development of the textile
industry in the former Yugoslavia is referred to as the
“golden age of the textile industry”. At that time, more
than 250,000 workers in the branch of the Republic of
Serbia were employed in over a hundred factories
[1]. The difficult political situation of the 1990s and the
sanctions led to a fall in the share of Serbian textile
factories in the market. After 2000, a very important
branch of industry remained neglected. With the
unsuccessful privatization process, almost all of the
former textile giants were closed. For many years
now, the unfavorable aspects of the textile enterpris-
es market have reflected in a considerably low position
on the world markets, unattainable competitiveness,
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Nowadays, modern companies perform the largest part of their communications with their consumers over the Internet,
usually in order to promote their own products and services. There are almost no companies today that do not promote
their products and services through the Internet and websites. Therefore, measuring the quality of a website is significant
from the company’s point of view in order to maintain the competitive advantage in the long run; thus, the quality of a
website has become an area of great importance. This paper aims to present a new multiple-criteria decision-making
approach, together with the “quality in use” ISO/IEC 9126-4 criteria devoted to the evaluation of the quality of websites
in the textile industry. The proposed approach is based on the use of the newly-developed Evaluation Based on Distance
from Average Solution (EDAS) method for the ranking of alternatives, i.e. in our case websites, whereas for the purpose
of determining the weights, the adapted Step-wise Weight Assessment Ratio Analysis (SWARA) method is applied. In
order to demonstrate usability, efficiency and simplicity a numerical example of the evaluation of the websites of the
textile industry in Serbia is conducted.
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obsolete equipment and technology, a drastic reduc-
tion in educated human resources and the insufficient
training of the existing employees [3]. Also, Bratucu
et al. point out that strong competition in this industry
has forced companies to redirect their production to
developing countries, which provide advantages from
the aspect of legislative regulations, the policy, envi-
ronmental protection regulations and, most impor-
tantly, labor costs [4].
An increasing and wider use of the Internet in every-
day business has contributed to the development of
the technological environment supportive of the inte-
gration of computer resources into business and
manufacturing [5]. Today, the Internet represents a
global multimedia distributed information system
because it includes practically the whole world and
allows not only access to the multimedia content dis-
tributed into space, but also the generation of a cer-
tain multimedia content based on the specific require-
ments of the users in the interactive mode [6].
Therefore, the Internet, as a global network, allows
consumers to create an image of the actual value of
a particular product and its benefits, which was
impossible in earlier times in the case of the domi-
nance of the one-way media. Today, the Internet
offers companies a variety of web services, such as
websites, to promote different content, products and
services. Also, Hodge and Cagle point out that, since
the introduction of the Internet and e-commerce in
the mid-1990s, there has been a great deal of inter-
ference with the impact it will have on how compa-
nies operate and the changes in the global economy
as a whole [7]. Lee and Kozar emphasize the fact
that companies, due to increasing competition, are
paying special attention to the importance of the qual-
ity of their websites in order to promote and/or sell
their products and services [8]. Thus, the quality of
the websites has become crucial for the acquisition of
new consumers, as has been confirmed in numerous
studies, such as: Al-Manasra et al. [9], Lin [10], Kim
and Stoel [11], and so on.
The quality of websites has become an area of great
importance. The quality of services, consumer ser-
vices and customer satisfaction play an important
role in the success and survival of websites, and
these are the key elements a website should have in
order for it to achieve good results. Therefore, the
quality of websites is significant from a company’s
point of view, in order for a company to maintain the
competitive advantage in the long run. So far, the
WebQual model has been most frequently used to
measure the quality of the website service [12], which
is based on the principles of the SERVQUAL model
[13]. On the other hand, official institutions in charge
of standards and standardization, such as the ISO
(International Organization for Standardization), are
very seriously addressing the issue of quality and
define the same as “the totality of characteristics of
an entity that bear on its ability to satisfy stated and
implied needs”. It is also important to state that the
ISO and the International Electrotechnical Commission
have developed a metric for measuring and evaluating

a software product.  Within the above organizations,
Working Group 6 have developed ISO/IEC 9126-1
(the quality model), 9126-2 (the external metrics),
9126-3 (the internal metrics), and 9126-4 (the quali-
ty-in-use metrics). These standards provide pragmat-
ic guidance when it comes to the evaluation of soft-
ware products [14–15]. 
Multiple-criteria decision-making methods (MCDM),
as a part of operational research, are increasingly
being used to solve a variety of problems. In due
course of time, many MCDM methods have been
proposed, such as: the AHP, the ANP, COPRAS,
ARAS, SWARA, and so on [16]. Also, MCDM meth-
ods were successfully applied when the evaluation of
websites is concerned [17–21].
Based on the previously stated, the newly-developed
EDAS method and SWARA method will be used in
this paper in order to evaluate websites in the textile
industry in accordance with the ISO/IEC 9126-4
“quality-in-use” criteria, namely: Effectiveness;
Efficiency; Satisfaction; Freedom from risk, and
Context coverage. Therefore, the paper is organized
as follows: Section 1 of this paper is the introduction.
The methodology applied in the paper, more precise-
ly the EDAS method, is presented in Section 2 and
the SWARA method, is presented in Section 3. In
Section 4, a numerical example of a website evalua-
tion is shown. Finally, the conclusions are given in
Section 5.  

THE EDAS METHOD

The EDAS (Evaluation Based on Distance from
Average Solution) is developed by Keshavarz
Ghorabaee et al. [22]. The EDAS method has large-
ly found its application, which is confirmed by various
extensions [23–36].
The basic concepts of the EDAS method are the use
of two distance measures, namely the Positive
Distance from Average (PDA) and the Negative
Distance from Average (NDA), and that the evalua-
tion of alternatives is performed according to the
higher values of the PDA and the lower values of the
NDA.
Based on Stanujkic et al. [25], the computational pro-
cedure of the EDAS method for a decision-making
problem with m criteria and n alternatives can be pre-
sented as follows:
Step 1. Select the available alternatives, the most
important criteria that describe the alternatives, and
construct the decision-making matrix X, shown as fol-
lows:

x11 x12 …    x1n

x21 x22 …    x2nX =
⋮ ⋮ ⋮ ⋮

,                 (1)

x1n x2n …    xmn

where xij denotes the performance rating of the alter-
native i on the criterion j.
Step 2. Determine the average solution according to
all of the criteria, shown as follows:

x*j = (x1, x2, …, xn), (2)
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where 
m

i=1 xij
x*j =            . (3) m

Step 3. Calculate the positive distance from the aver-
age d+

i  j  and the negative distance from the average
d –i  j , according to the type of the criteria (the benefit
and the cost), shown as follows:

max(0,(xij – x*j ))                        ;  j  max
+ x*j

dij =                                           ,        (4)
max(0,(x*j – xij ))                        ;  j  minx*j

max(0,(x*j – xij ))                        ;  j  max
– x*j

dij =                                           ,        (5)
max(0,(xij – x*j ))                        ;  j  minx*j

where max and min denotes the set of the benefit
criteria and the cost criteria, respectively.
Step 4. Determine the weighted sum of the PDA, Q+

i ,

and the weighted sum of the NDS, Q–
i, for all of the

alternatives, as follows: 
n

+Q+
i = wj dij ,                      (6)

j=1

n –Q–
i = wj dij .                      (7)

j=1

Step 5. Normalize the values of the weighted sum of
the PDA and the weighted sum of the NDA for all of
the alternatives, shown as follows:

Q+
iS+

i =             ,                        (8)
max Q+

i
i

Q–
iS–

i = 1 –             ,                   (9)max Q–
i

i

where S+
i and S–

i denote the normalized weighted
sum of the PDA and the NDA, respectively.
Step 6. Calculate the appraisal score Si for all of the
alternatives, as follows:

1
Si =     (S+

i + S–
i ).                    (10)

2
Step 7. Rank the alternatives according to the
decreasing values of the appraisal score. The alter-
native with the highest Si is the best choice among
the candidate alternatives. 

THE SWARA METHOD

The Step-wise Weight Assessment Ratio Analysis
(SWARA) method was proposed by Kersuliene et al.
[37]. The usability of the SWARA method has been
proven in solving many MCDM problems, of which
only several are mentioned [38–42].

The SWARA method has a certain similarity with the
prominent AHP method. However, the computational
procedures of the SWARA and the AHP methods sig-
nificantly differ from one another. 
The requirement that evaluation criteria should be
sorted in descending order according to their expect-
ed significances can be mentioned as the weakness
of the SWARA method, when it is compared with the
AHP method. Therefore Stanujkic et al. proposed the
use of the following equation for determining the impor-
tance of criteria as follows [43]:

 1  when  Cj ≻ Cj–1
sj =      1  when  Cj = Cj–1 .            (11)

 1  when  Cj ≺ Cj–1

where: sj denotes the comparative importance of the
criterion j, and Cj  Cj–1 denotes the significance of
the criterion j in relation to the j–1 criterion.
Because of the above mentioned, the computational
procedure of the adapted SWARA method, used in
this article, could be precisely expressed by using the
following steps:
Step 1. Choose the criteria on the basis of which an
evaluation of alternatives will be carried out.
Step 2. Set the value of the relative importance of the
criteria by using Eq. (11), starting from the second cri-
terion. For the first criterion, the value of the relative
importance of the criteria should be set to 1.
Step 3. Calculate the coefficient kj for the criterion j
as follows:

kj = 2 – sj .                        (12)

Step 4. Calculate the recalculated weight qj for the

criterion j as follows:
1     if       j = 1

qj = qj–1 . (13)
       when  j  1
kj

Step 5. Calculate the weights of the criteria as fol-
lows:

qj
wj =          . (14)n

 qk
k=1

where wj denotes the weight of the criterion j.

A NUMERICAL EXAMPLE OF the WEBSITE
EVALUATION IN THE TEXTILE INDUSTRY

In order to verify the proposed approach, a research
study related to the quality of the websites of the four
textile companies in Serbia was conducted.
In this case, the evaluation of the four websites was
performed, namely: A1 – http://www.spartan.rs/;
A2 – http://edi.rs; A3 – http://www.elipsa.rs/ and
A4 – http://www.panter.co.rs/. 
On the other hand, the evaluation of the above web-
sites was carried out in relation to the following “qual-
ity-in-use” criteria: C1 – Effectiveness; C2 – Efficiency;
C3 – Satisfaction; C4 – Freedom from risk, and C5 –
Context coverage.
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The evaluation of the alternatives, i.e. websites in our
case, in relation to the selected criteria was carried
out by a domain expert. At the very beginning of the
evaluation, the domain expert assigned weights to
the selected criteria. The weights of the criteria were
determined by using the adapted SWARA method.
The weights of the criteria are shown in table 1. 
After determining the weights of the evaluation crite-
ria, the domain expert performs an evaluation of the
alternatives in relation to the selected criteria. Table 2
shows the result of the evaluation of the alternatives
in relation to the evaluation criteria. 
After that, the average solution is determined for
each criterion by using Eq. (3). The obtained results
are displayed in table 3.

In the next step, the positive distance from the aver-
age d+

i  j  and the negative distance from the average
d –i  j are determined by using Eq. (4) and Eq. (5),
respectively. The obtained results are accounted for
in tables 4 and 5.
The weighted sum of the positive distance from the
average, Q+

i , and the weighted sum of the negative
distance from the average, Q–

i , are calculated by
using Eq. (6) and Eq. (7), respectively, after which
their normalized values, S+

i and S–
i , are determined by

using Eq. (8) and Eq. (9). The mentioned values are
shown in table 6. 
Finally, the appraisal score Si of the considered alter-
natives is calculated by using Eq. (10). As can be
seen from table 6, the best-ranked alternative is the
alternative denoted as A1.

CONCLUSIONS

In modern organizations, there have been major
changes in the way of business doing. The rapid
development of the Internet and information and
communication technologies has influenced change
in the way of trading. Thus, trade from classical
stores is moving towards online trade. Therefore, due
to the numerous advantages offered by e-commerce,
an increasing number of customers decide to pur-
chase online. Online shopping is becoming an
increasingly common way of shopping, and in order
for a website to succeed, it has to meet many cus-
tomers’ needs and expectations. Websites are being
attributed a vital role by organizations in order for
organizations to promote their products and services;
for companies to be competitive, they will have to
combine online sales and traditional sales channels,
thus taking advantage of both.
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THE SIGNIFICANCE OF THE CRITERIA ASSIGNED
BY THE DOMAIN EXPERT

Criteria E1

C1 0.28
C2 0.24
C3 0.18
C4 0.16
C5 0.14

1

Table 1

THE APPRAISAL SCORE AND THE RANKING ORDER
OF THE CONSIDERED ALTERNATIVES

Alternatives Q+
i Q–

i S+
i S–

i
Si Rank

A1 1.28 0.00 1.00 1.00 1.00 1

A2 0.00 0.30 0.00 0.79 0.40 3
A3 0.53 0.06 0.41 0.96 0.68 2
A4 0.00 1.45 0.00 0.00 0.00 4

Table 6THE RESULTS OF THE EVALUATION
OF THE ALTERNATIVES, OBTAINED FROM

THE DOMAIN EXPERT

Criteria

Alternatives
C1 C2 C3 C4 C5

A1 4 5 5 4 4
A2 3 3 3 2 3
A3 4 3 4 3 4
A4 2 2 1 2 1

Table 2

THE POSITIVE DISTANCE FROM THE AVERAGE

Criteria

Alternatives
C1 C2 C3 C4 C5

A1 0.75 1.75 1.75 1.25 1.00
A2 0.00 0.00 0.00 0.00 0.00
A3 0.75 0.00 0.75 0.25 1.00
A4 0.00 0.00 0.00 0.00 0.00

Table 4

THE NEGATIVE DISTANCE FROM THE AVERAGE

Criteria

Alternatives
C1 C2 C3 C4 C5

A1 0.00 0.00 0.00 0.00 0.00
A2 0.25 0.25 0.25 0.75 0.00
A3 0.00 0.25 0.00 0.00 0.00
A4 1.25 1.25 2.25 0.75 2.00

Table 5

THE AVERAGE SOLUTION OF EACH EVALUATION
CRITERION

Criteria C1 C2 C3 C4 C5

x*j 3.25 3.25 3.25 2.75 3.00

Table 3



A new approach to the evaluation and ranking of
websites in the textile industry is the subject matter of
consideration in this paper. The proposed approach
is based on the use of the EDAS method for the
selection of the alternative, i.e. websites, whereas
the “quality-in-use” ISO/IEC 9126-4 criteria were
used to evaluate the websites. After the presented

numerical example of the evaluation of the websites
in the textile industry, the alternative denoted as A1 is
the best-ranked in terms of the evaluation criteria. The
usability, effectiveness, simplicity, applicability and
adaptivity of the proposed approach is tested and ver-
ified in the considered numerical example regarding
the evaluation of the websites in the textile industry.
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