
INTRODUCTION 

The textile industry which is one of the oldest indus-
tries in the world is growing day by day. According to
a market research company called IMARC Group,
the global textile market reached a value of $ 960 bil-
lion in 2020. It expects the market to grow at a rate of
4.40 % over five years [1]. More than 400 thousand
businesses are operating in the industry all over the
world. Now, the global textile industry employs nearly
10 million people [2]. These data show us how the
industry plays an important role in global social eco-
nomic development. On the other side, despite the
importance of market size in economic development,
the textile industry not only uses huge amounts of
resources [3, 4] but also creates harmful effects on
the environment and natural resources [5, 6]. Zhang
et al. [7] stated these environmental impacts over the
life cycle of a cotton t-shirt from production stages
consisting of collection, processing, application,
replenishment, consumption, and disposal. Another
study conducted by World Wide Fund for Nature
(WWF) in Turkey [8] stated clearly and in detail that

the textile industry is among the sectors that con-
sume high use of water, energy and chemicals.
Angelis-Dimakis et al. [9] and Fujimori et al. [10] also
explained the aforementioned environmental prob-
lems related to high water, raw material and energy
consumption, dust emission, waste generation and
water pollutant discharge level. Briefly, large amounts
of resource consumption in the textile industry can
cause various environmental problems. For this rea-
son, there is a growing awareness about the conser-
vation of environmental health. In light of this aware-
ness, there is an increasing push for sustainable
methods in the textile industry.
The concept of sustainability, which emerged as a
tool for a solution to environmental problems at first,
brings together today's and future generations in the
context of conscious resource consumption. It shows
a direction from the sustainability of environmental
resources to the sustainability of economic develop-
ment over time. The term “sustainability” is first dis-
cussed in detail in Our Common Future report
(Brundtland Report) prepared by the World
Commission on Environment and Development
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Astăzi, abordarea sustenabilității este o parte integrantă a mediului de afaceri. În special, având în vedere daunele pe
care diversele evenimente le pot cauza mediului, sustenabilitatea mediului (ES) primește mult mai multă atenție. Din
acest punct de vedere, industria textilă care poate cauza daune grave asupra mediului, ar trebui să integreze abordarea
sustenabilității în conceptul său de management. Prin urmare, este foarte important ca factorii de decizie și practicienii
să evalueze performanța de sustenabilitate a industriei. Metodele de luare a deciziilor cu criterii multiple (MCDM) îi ajută
să evalueze util performanța sustenabilității. Această lucrare evaluează performanța sustenabilităţii unei companii
selectate din industria textilă de-a lungul anilor, prin indicatori de performanță de mediu. Metodologia pentru preferința
ordinii prin similitudine cu soluția ideală (TOPSIS) este utilizată pentru a evalua performanța sustenabilității.
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(WCED) in 1987. The report aimed to seek solutions
to environmental problems and to transfer natural
resources to future generations by using them con-
sciously without completely destroying them [11]. The
report defines sustainable development as “develop-
ment that meets the needs of the present without
compromising the ability of future generations to
meet their own needs” [12, 13]. 
Today, the United Nations (UN) plays an important
role based on the interest shown for sustainable
development, for this purpose the UN has identified
several topics supporting sustainable development
[14]. As it is understood from these topics, social,
economic and environmental relations are at the fore-
front of sustainable development. In other words,
there must be an integration between economic,
social and environmental systems [15, 16]. 
In fact, in Brundtland's report, it is seen that both
“sustainability” and “sustainable development” con-
cepts are used interchangeably from time to time,
referring to their commitment to the environment,
economy and social justice. It is also stated that while
establishing the relationship between the environ-
ment and economic development, it is necessary to
attach importance to sustainability. To define sustain-
ability at this point, it shows the relationship between
the ecosystem’s capacity and resource consumption
according to Hawken [17]. Therefore, sustainability
means that society should not use more resources
than its renewal potential [18]. The aim here is to cre-
ate a participatory process by creating and adopting
a vision for this understanding in society by using all
resources in a balanced way [19].
Sustainability is a process related to using resources
economically and applying business models suitable
for environmental health and social life. Companies
need to turn to the environment, society and econo-
my-friendly approaches in this process. Corporate
sustainability, on the other hand, is defined as the
corporate-level equivalent of the concept of sustain-
ability. The contribution of sustainable development
to corporate sustainability occurs in two ways. First,
it helps companies to focus on environmental, social
and economic performance. Secondly, it provides
common goals for institutions, governments and civil
society to ensure ecological, social and economic
sustainability [20]. Signitzer and Prexl [21] have stat-
ed corporate sustainability as a permanent improve-
ment process to ensure the integrity of the company's
activities in terms of economic, social and environ-
mental aspects. Since, environmental, economic and
social sustainability are three interconnected factors
[22], these factors should be a significant perspective
in business decisions to reach targets.
As in other industries, there is an increasing aware-
ness of sustainability in the textile industry.
Especially, the use of harmful chemicals, high mate-
rials, water and energy consumption, and waste gen-
eration can cause many environmental problems in
the production of finished goods. In other words, the
textile industry creates major environmental impacts.
To gain ES, industry designers and managers must

follow environmentally and socially responsible
trends and focus on creating more innovative prod-
ucts. They should consider sustainability in their busi-
ness practices [5]. Because, the demand for textiles
is increasing according to the rise in consumer
awareness. Today, customers are expecting better
quality products along with their sustainable features.
Textile firms must meet these needs with a sustain-
able approach. Among hundreds of thousands of tex-
tile companies in the world, some have taken priority
ES in business practices. Periodic statistics are pub-
lished to evaluate the importance given sustainability
issues by research groups. One of them is Corporate
Knights’ index of the world’s most sustainable corpo-
rations. Rating methodology is based on some key
performance indicators covering ES, social responsi-
bility, and financial management [23]. The list also
creates an image element for the listed companies.
The 2021 Global 100 list included three textile com-
panies, Kering SA from France (ranked 7), Adidas AG
from Germany (ranked 76) and Industria de Diseno
Textil SA from Spain (ranked 92).
While the global market size of the textile industry
creates a positive view for the sector, this view can
sometimes be criticized due to the environmental
effects that it causes. Therefore, it is necessary to
evaluate ES correctly. But ES evaluation is complex
for the textile industry because it uses high energy,
water, raw materials and chemicals for production.
The industry has a wide range of products. On the
production side, a wide variety of materials, equip-
ment and technologies have been included in the
process of each one, with different environmental
impacts. On the consumer side, the rapidly changing
fashion and customer preferences have shortened
product life. As a result, this has led to an increase in
environmental burden and waste [24]. Many indica-
tors affect ES to evaluate it. Zhang et al. [25], Wang
et al. [26] and Thies et al. [27] have emphasized the
simultaneous consideration of multiple factors when
evaluating ES. Since sustainability is a complex con-
cept involving multiple decision points, MCDM meth-
ods are also useful tools for evaluating performance
in such situations.
In this study, TOPSIS, one of the MCDM methods
widely used in the literature, is utilized to evaluate
sustainability performance indicators of a selected
company over the years by environmental perfor-
mance indicators.
The objectives of using this method are: (i) being
non-subjective; (ii) providing easy calculations based
on Euclidean metrics; (iii) rapid assessment of envi-
ronmental indicators; (iv) being a strong and simple
mathematical structure [28]. Therefore, this study
contributes significantly to the evaluation of ES
through a structured approach. This includes both the
mathematical model and technical solutions. This
work was implemented for a particular textile manu-
facturing organization in Turkey.
For the application, a textile company traded in the
Borsa Istanbul (BIST) sustainability index is selected.
Data are obtained from the sustainability reports pub-
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lished by the company between 2018–2020. The
indicators used for the analysis are limited to those
published by the company as they are easily acces-
sible. The following can be said as the contribution of
the study to the literature:
• An objective model is used in the performance

evaluation of sustainability.
• Environmental indicators are determined from com-

pany data prepared in accordance with Global
Reporting Initiative (GRI) content index. (GRI is an
independent international organization that guides
businesses and their stakeholders on important
sustainability issues. It emphasizes global prac-
tices in sustainability reporting).

• A real case in the textile industry is used for perfor-
mance evaluation.

This study is organized in the following order; the lit-
erature review is covered in the second section, fol-
lowed by the research methodology which is detailed
in the third section. Application and findings are cov-
ered in the fourth section and the fifth section details
the conclusions.

LITERATURE REVIEW 

Since the topic is of great importance, there are lots
of studies conducted about ES and performance
evaluation in the literature. It is seen from the litera-
ture that methods used in performance evaluation
differ from each other. Here, some of the studies per-
formed in the textile industry area using MCDM
methodologies are explained in brief as follows.  
Ilangkumaran and Kumanan [29] proposed an inte-
grated fuzzy analytic hierarchy process (AHP) and
TOPSIS approaches to select the optimum mainte-
nance strategy in the textile industry. Four indicators
were evaluated under 4 main areas; environmental
conditions, component failure, training required and
flexibility in their study. Shyjith et al. [30] discussed
the same problem as the selection of an optimum
strategy for maintenance in the textile domain. They
used AHP and TOPSIS. Lu et al. [31] developed a
fabric hand-based textile material evaluation model,
and then the human machine measure hybrid fuzzy
MCDM methodology proposed by them. They sug-
gested that the proposed method and software can
effectively support textile designers in selecting fab-
rics. Ünal and Güner [32] proposed the AHP
approach which is utilised to select Enterprise
Resource Planning (ERP) suppliers. 
Tseng et al. [33] conducted this by using both fuzzy
synthetic methods and the Decision Making Trial and
Evaluation Laboratory (DEMATEL) approach. They
tried to assess corporate sustainability performance
by employing those methods. Results showed that
the Taiwanese textile industry's performance is low
because of a lack of social responsibility. Acar et al.
[34] adopted TOPSIS to measure the sustainability
performance of a textile firm by concentrating on
some environmental factors. Their study covered the
years between 2008 and 2012. They found that 2010
was the most effective year in terms of ES perfor-
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mance. In another study by Ergüden and Çatlıoğlu
[35], the TOPSIS method is preferred and the corpo-
rate sustainability performance of the industry is
examined. 
Kumar et al. [36] focused on the supplier selection
problem using fuzzy AHP in the Indian textile indus-
try. Chakraborty et al. [37] study aimed to evaluate
and select the best cotton fibre using integrated
DEMATEL and VIKOR (VIšeKriterijumska Optimizacija
I Kompromisno Resenje – Multicriteria Optimization
and Compromise Solution) methodology. Kaplan et al.
[38] studied about navel selection problem for rotor
spinning. They used Elimination Et Choix Traduisant
la Realité III (ELECTRE III) method to select the
appropriate navel for Ne 12 rotor yarn spun to weave
denim fabric. Zhu et al. [39] used the grey-based
DEMATEL approach to structure and evaluate barri-
ers to eco-friendly apparel production in the apparel
industries. They emphasized on lack of human
resource capabilities and difficulties faced to enter
environmentally friendly clothing markets as impor-
tant barriers.
Other studies performed in the textile industry can be
listed as Rezaie et al. [40] used SWOT, DEMATEL,
fuzzy AHP, and ELECTRE methods; Yin et al. [41]
used DEMATEL, ISM, ANP methodologies; Adalı and
Işık [42] utilized DEMATEL, ANP, and DEA (Data
Envelopment Analysis) methods. All of these studies
cope with different problems to make a judgment
about optimum alternatives among the other alterna-
tives by applying different MCDM methodologies.
Kılıç and Yalçın [43] searched methods used in sus-
tainability studies as assessment tools. They stated
that MCDM techniques are the most frequently used
techniques in the literature. It may be stated from the
aforesaid statements that many significant studies
have been performed in the textile industry in various
countries. But, so few studies have focused on the
sustainability aspect using MCDM methodologies,
especially TOPSIS. Specifically, this study appears to
be one of fewer studies using TOPSIS to evaluate
sustainability performance over the years by environ-
mental performance indicators.

RESEARCH METHODOLOGY

The research methodology has two main stages
including determining the indicators and sustainabili-
ty performance ranking. In the first step, the literature
is reviewed to determine the environmental indica-
tors. In the second step, the proposed method called
TOPSIS is performed to rank the sustainability per-
formance by years. The technical background of
TOPSIS is given in this part of the study. Besides,
before presenting the steps of TOPSIS, some infor-
mation about the data set used is provided.

Data set

The research model is applied to a Turkish company
which manufactures industrial textile products
operating in 12 facilities throughout 5 countries with
nearly 5.000 employees. 



Data, which covers the years between 2018 and
2020 are derived from sustainability reports of the
firm [44]. The company has been preparing sustain-
ability reports since 2014. When these reports are
examined, it is seen that the content specification
processes of reports presented in 2018, 2019 and
2020 show similarities. In addition, as a result of our
review, it is understood that data in the relevant
reports are useful for our research in terms of track-
ing trends more effectively. The summary of indica-
tors is summarized in table 1.
In the study, TCF chemical ratio is represented as
(C1), NY salt/flake ratio as (C2), SEC chemical ratio
as (C3), electricity as (C4), natural gas as (C5), haz-
ardous waste as (C6), non-hazardous waste as (C7),
recycled waste as (C8), total disposal waste as (C9),
total waste as (C10), greenhouse gas emissions as
(C11), water consumption as (C12), water dis-
charged as (C13) and recycled water as (C14).
Finally, data obtained were analysed in the Microsoft
Office Excel program.

TOPSIS

The TOPSIS method, proposed by Hwang and Yoon
[45] is a well-known MCDM method in the literature.
This method is later developed by some authors like
Chen [46], Zavadskas, Turskis and Tamosaitiene
[47], Hung and Chen [48]. The main point of TOPSIS
is to identify the positive ideal solution which consists
of all of the best values accessible to the criteria and
the negative ideal solution which is composed of all
worst values accessible to the criteria. The best alter-
native should have the shortest distance from the
positive ideal solution and the longest distance from
the negative ideal solution [49]. 

TOPSIS steps are summarized as follows [50].
Step 1. Construct a decision matrix shown in equa-
tion 1:

X1 X2            XjXn

A1 x11     x12  … x1jx1n

D = A2 … …  …   … …                 (1)

Ai xi1     xi2    … xijxin

Am xm1   xm2  … xmj xmn

where Ai – i th alternative, xij – the numerical score of
the i th alternative concerning j th criteria
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Step 2. Normalize the decision matrix as in equa-
tion 2.

xij
rij =                 (2)

n   (xij)
2

i=1 

Step 3. Calculate the weighted normalized decision
matrix. In this step, the weighted normalized value  is
computed as given in equation 3.

vij = wij * rij       (3)

Step 4. Acquire the positive ideal solution (A*) and

negative ideal solution (A–) as provided in equations
4 and 5.

A* = {(max vij | j J), (min vij | j J / )}       (4)

A– = {(min vij | j J), (max vij | j J / )}       (5)

Step 5. Compute the distance of each alternative
from the positive ideal value and the negative one as
in equations 6 and 7:

S*i = n   (vij – v*j)
2 (6)i=1

where i = 1,2, …, m.

S –i = n   (vij – v –j )
2 (7)i=1

where i = 1,2, …, m.

Step 6. Compute the relative closeness to the ideal
solution as given in equation 8:

S –iC*i =                (8)
(S*i + S –i )

where i = 1,2, …, m

Step 7. Rank the preference order for each alterna-
tive according to the closeness coefficient. The big-
ger C*i value means better performance.

APPLICATION AND FINDINGS

TOPSIS is widely used in many different areas in
MCDM problems. In this paper, this method is used
to evaluate sustainability performance over the years
by environmental performance indicators. The
research methodology is applied under two main
steps including determining the indicators and rank-
ing of sustainability performance. Findings are pro-
vided in tables 2, 3, 4, 5 and 6. 
When the closeness coefficients of the last three
years are ranked, it is seen that 2018 is the most effec-
tive year for the company. The lowest performance

ENVIRONMENTAL PERFORMANCE INDICATORS

Material Energy Waste (tonne) Emission (tCO2e) Water (m3)

TCF chemical ratio Electricity (kWh) Hazardous waste Greenhouse gas emissions Consumption

NY salt/flake ratio Natural gas (m3) Non-hazardous waste Discharge

SEC chemical ratio Recycling Recycling

Total disposal waste

Total waste

Table 1

Note: TCF – Tire Cord Fabric,  NY – Nylon, SEC – Single End Cord.
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seems to be in 2020. It is understood from the results
that the company is gradually moving away from its
ES target.

CONCLUSIONS

In recent years, the sustainability approach is an inte-
gral part of business management. It is accepted that
a well-organized management approach based on
sustainability is crucial for stakeholders to evaluate
the impacts of a company’s activities. To set long-term
strong relationships with stakeholders cares about
not only the future of the company but also the future
of the world. For this reason, there is an increasing
trend based on the significance of the topic among
practitioners. This is also available for the textile

industry. At this point, the performance evaluation of
sustainability over the years concerning environmen-
tal indicators becomes very important. Thus, it is
focused on in the study. 
Two main steps including indicators determination
and sustainability performance ranking part are given
in the research methodology. It is benefited from
TOPSIS to achieve the study’s goal.
The methodology is applied to a company from the
Turkish textile industry. Data are derived from sus-
tainability reports of the company for the years 2018
and 2020. However, it is seen that the content speci-
fication processes of reports vary and some detailed
information in the reports does not exist in some
years so it is difficult to make a complete comparison.
Therefore, it has been thought that data from the
2018, 2019 and 2020 reports are useful for our
research and if so, the used methodology would give
more accurate results if these data are provided. The
results show that the best sustainability performance
for the company is received in 2018. 
Although the textile industry is very important for the
global economy, if the sustainability approach is
ignored, it can lead to serious environmental problems.
For instance, consuming resources unconsciously,

THE INITIAL DECISION MATRIX

Year C1 C2 C3
C4

(000,000)
C5

(000,000)
C6

(000)
C7

(000)
C8

(000)
C9

(000)
C10
(000)

C11
(000)

C12
(000)

C13
(000)

C14
(000)

2018 1.04 1.11 1.11 599.49 61.36 435.28 10.17 2.56 7.59 9.22 10.07 3.48 2.03 189.44

2019 1.00 1.11 1.20 576.01 62.35 423.68 10.08 2.68 7.40 7.13 9.25 4.09 2.62 181.67

2020 0.91 0.92 0.79 490.18 54.27 357.05 10.88 2.30 8.58 6.73 10.59 2.90 1.99 184.10

Table 2

NORMALIZED DECISION MATRIX

Year C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

2018 0.61 0.61 0.61 0.62 0.60 0.62 0.57 0.59 0.56 0.69 0.58 0.57 0.53 0.59

2019 0.59 0.61 0.66 0.60 0.61 0.60 0.56 0.61 0.54 0.53 0.54 0.67 0.68 0.57

2020 0.53 0.51 0.44 0.51 0.53 0.51 0.61 0.53 0.63 0.50 0.61 0.48 0.52 0.57

Table 3

THE WEIGHTED DECISION MATRIX

Year C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

2018 8.53 8.52 8.62 8.69 8.32 8.64 7.89 8.23 7.78 9.65 8.13 8.03 7.38 8.24

2019 0.04 8.55 9.36 8.35 8.46 8.41 7.82 8.57 7.58 7.46 7.47 9.42 9.52 7.90

2020 0.04 7.07 6.16 7.10 7.36 7.09 8.44 7.35 8.79 7.03 8.55 6.69 7.25 8.00

Table 4

THE POSITIVE AND NEGATIVE IDEAL SOLUTIONS

Solution C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13 C14

A* 8.53 8.55 9.36 8.69 8.46 8.64 8.44 8.57 8.79 9.65 8.55 9.42 9.52 8.24

A– 0.04 7.07 6.16 7.10 7.36 7.09 7.82 7.35 7.58 7.03 7.47 6.69 7.25 7.90

Table 5

THE RELATIVE CLOSENESS COEFFICIENTS

Year C*
i Ranking

2018 0.768 1

2019 0.384 2

2020 0.141 3

Table 6



and creating harmful effects on natural resources and
the environment are some of these problems. At this
point, ES means the permanence of natural
resources and therefore, it is very important for com-
panies in the industry. Powerful strategies at the busi-
ness level must be implemented in the textile indus-
try. Also, at the national level governments must con-
stitute and control these strategies. Moreover, they
should not forget to update them. That’s why, this study
contributes to the sustainability performance evalua-
tion process by providing a methodology which can
systematically evaluate environmental performance
indicators. In particular, the decision-makers from the
textile industry should see their weaknesses, make
business plans accordingly and ensure continuous
improvement in terms of sustainability.
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Eventually, this study is performed on a single com-
pany’s data in the textile industry. As a future study,
more companies can be elected in the same or dif-
ferent industries to see how their perspectives on the
ES approach. Also, the same company can be stud-
ied with more sustainability dimensions like environ-
mental, social and economic indicators. In addition to
its use for the evaluation of sustainability performance
by environmental indicators in the textile industry, the
proposed methodology can also be used in other
MCDM problems where their net scorings. If not, the
proposed methodology can be modified and fuzzy
technics can be utilized. Finally, the same study can
be repeated several times over the same firm in dif-
ferent years. Thus, it can be observed whether the
firm’s policy on sustainability has changed over the
years.
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