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THE CIRCULARIZATION OF THE TEXTILE AND READY-TO-WEAR 

INDUSTRY IN TURKEY: AN EVALUATION IN THE CONTEXT OF THE 

EUROPEAN GREEN DEAL 

SUMMARY 

Economic growth has always been one of the main goals for countries. However, the 

rapid depletion of resources in the face of this desire for growth, the fact that the effects 

of global warming are beginning to be felt, the environmental problems our world is 

facing, and the fact that it is a problematic world to be left to the future generations 

have changed the economic strategy of the EU. As a result, the EU submitted the Green 

Deal (GD) in late 2019. 

In conjunction with the Green Deal, the European Union aims to end the resource-

dependent economic growth model and achieve net zero greenhouse gas emissions by 

2050. The Green Deal affects the European Union (EU) member states as well as the 

countries which export goods and services to the EU. The transition to a circular 

economy, one of the six goals of the "Green Deal Action Plan," also plays a vital role 

in exiting the resource-dependent growth model. This transformation will also affect 

the textile and ready-to-wear industry, which is one of the nine critical areas in 

"Turkey's Green Deal Action Plan" and one of the "Key Product Value Chains" in the 

"EU Circular Economy Action Plan." 

The textile and ready-to-wear industry is a critical manufacturing sector for the Turkish 

economy. It is a major contributor to employment demand and as one of the Turkish 

economy's main export-oriented sectors, it helps reduce the current account deficit. 

Textile, ready-made clothing, and leather products constitute 16.4% of Turkey's total 

export revenues. The EU is a critical trading partner for Turkey, with its share of over 

40 percent of Turkey's total exports. However, since the EU announced the European 

Green Deal, these exports have been exposed to risks of additional possible costs 

through EU’s planned environmental taxes. 

In the context of the EU Green Deal, this study explores the need for circularization 

for Turkey's textile and apparel industry and its relative position with respect to its 

potential competitors in global markets. To this end, the study first undertakes RCA, 

SWOT and PESTLE analyses to assess the current situation of Turkish textiles and 

ready-to-wear industry at the sectoral level. RCA analysis shows that Turkey's sectoral 

competitiveness remains high with respcto to its competitors yet this advantage is 

observed to follow a decreasing trend over time. Additionally, the PESTLE analysis 

shows that the industry does not only make a contribution to overall labor demand but  



 

xx 

 

also does so in a gender balanced manner, helping to increase the female employment 

rate. 41% of the employees in the sector are women. 

Reducing greenhouse gas emissions is another goal of the Green Deal. The EU will 

introduce the Carbon Border Adjustment Mechanism (CBAM) to ensure that export 

firms to the EU are faced with similar environmental requirements as its own 

producers. In order to assess the likely costs to Turkish export firms in the textile and 

ready-to-wear industry under CBAM, the study estimates the carbon emissions on a 

sectoral basis disaggregated by three scopes. In this analysis, the textile and ready-to-

wear sector (Nace C13-C15) is estiated as the sector with the sixth highest greenhouse 

gas emissions both in terms of Scope 1 (subject to CBAM under current plans) and 

total emissions (amongst a categorization of  24 economic activity sectors).  

These sectoral analyses emphasize the necessity for the Turkish textile and ready-to-

wear industry for transition to the circular economy. The second part of the study 

moves onto answering the question of how to make such a transition through 

development of  a strategic roadmap for circularization of the sector. The development 

of the roadmap is undertaken in several stages. First, through the Fuzzy Cognitive 

Maps (FCM) method, and using inputs identified through the literature survey and 

sectoral analyses in the first part, the study assessed a set of obstacles to and drivers of 

circularization in the Turkish textiles and ready-to-wear industry and the hierarchical 

causal relations across these factora. According to the findings of the FCM analysis,  

the key barriers are lack of awareness, short-term priorities, lack of management 

support, appropriate culture, and demand for the final product of circular economy. 

Lack of effective legislation and incentives has the most considerable outdegree value, 

i.e. it affects more concepts than any other particular obstacle. The results of the FCM 

analysis were then validated by experts using structured in-depth interviews. Finally, 

the experts answered open-ended questions to elicit their views and insights on the 

obstacles and drivers and suggested possible solutions. Finally a sectoral strategic 

roadmap for circularization was developed based on a content analysis of the results 

of the in-depth interviews.  
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TÜRK TEKSTİL VE HAZIR GİYİM SEKTÖRÜNDE DÖNGÜSELLEŞMENİN 

AVRUPA YEŞİL MUTABAKATI BAĞLAMINDA DEĞERLENDİRİLMESİ 

ÖZET 

Ekonomik büyüme her zaman ülkeler için en önemli hedeflerden biri olmuştur. Ancak 

bu büyüme arzusu karşısında kaynakların hızla tükenmesi, küresel ısınmanın 

etkilerinin artık hissediliyor olması, dünyamızın karşı karşıya olduğu çevre sorunları 

ve gelecek nesillere bırakılacak sorunlu bir dünya olduğu gerçeği AB'nin ekonomik 

stratejisini değiştirmesine yol açtı. Bu strateji değişikliği ile AB bütün ekonomisini 

kapsamlı ve tüm paydaşları kapsayacak şekilde daha sürdürülebilir ve faydalı bir 

modele geçirmeyi amaçlamaktadır. Bu amaçla birlikte de Yeşil Mutabakat/Anlaşma 

(Green Deal) 2019'un sonlarında duyuruldu. Yeşil Mutabakat, Avrupa Birliği'nin net 

sera gazı emisyonlarını sıfıra indirerek 2050 yılına kadar kaynağa bağlı ekonomik 

büyüme modelini sona erdirmeyi amaçlayan bir stratejidir. Ayrıca, Yeşil Mutabakat, 

AB üye ülkeleri ve dış ticaret ortakları ile ilgili düzenlemeleri içerecek şekilde formüle 

edilmiştir. Başka bir deyişle, AB üyesi olmayan ülkeler de bu stratejiden 

etkilenecektir. Bu etkiler, ihraç edilen ürünlerin üretim süreçlerini ve ihracat sırasında 

tabi oldukları vergileri değiştirebilecektir. 

“Yeşil Mutabakat Eylem Planı”nın altı hedefinden biri olan döngüsel ekonomiye 

geçiş, kaynağa bağlı büyüme modelinden çıkıp kaynakların etkin ve döngü içerisinden 

kullanılması noktasında temel oluşturmaktadır. AB'nin yayınladığı döngüsel ekonomi 

eylem planında öncelikli alanlardan biri de tekstil sektörüdür. Kaynak-yoğun 

sektörlerden biri olan tekstil  ve hazır giyim sektöründe lineer ekonomik modelden 

döngüsel modele geçiş, iklim değişikliği ile mücadele ve sürdürülebilirlik açısından 

oldukça önem arz etmektedir.   

Tekstil ve hazır giyim sektörü Türkiye'nin ihracatında da önemli bir paya sahiptir. 

2020 yılında Türkiye'nin toplam ihracatında tekstil, hazır giyim ve deri ile ilgili 

ürünlerin oranı %16,4’dir. Türkiye, ihracatının %40’ından fazlası da AB’ye 

yapmaktadır. 

2020 yılı verilerine göre sektörün AB pazarındaki en büyük üçüncü ihracatçısı 

konumunda olan Türkiye'nin sektördeki rakiplerine göre daha fazla tercih edilebilir 

olması için bu dönüşüme ayak uydurması gerekmektedir. Bu çalışmada, AB Yeşil 

Anlaşması bağlamında Türkiye'nin tekstil ve hazırgiyim/giyim sektörü için 

döngüselleşmenin gerekli olup olmadığı, potansiyel rakipleriyle göreli durumu ile 

makro boyutta tartışılmaktadır. RCA, SWOT ve PESTLE analizleri ile Türk tekstil ve 

hazır giyim sektörünün mevcut durumu makro boyutta değerlendirilmiştir. Türkiye 

için lokomotif sektörlerden biri olan tekstil ve hazır giyim sektörü hem dış ticaret 

açığını kapatması hem de istihdam yaratması açısından oldukça öenmli bir sektördür. 
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İmalat sanayide 4,4 milyon sigortalı işgören bulunurken, bu sayının 1,1 milyonu tekstil 

ve hazır giyim sektöründe sigortalı olarak çalışmaktaıdr. Diğer bir deyişle, tekstil ve 

hazır giyim sektörü, imalat sanayisindeki toplam işgücünün %25'ini istihdam 

etmektedir. PESTLE analizinde de belirtildiği gibi, tekstil endüstrisi çalışan kadın 

sayısını artırmaya yardımcı olan ve kadınların iş gücüne katılımını pozitif yönde 

etkileyen bir sektördür. Sektördeki çalışanların %41'i kadın çalışanlardan 

oluşmaktadır, bu da Türkiye ortalamasını yükselten bir etki yaratmaktadır. RCA 

analizi, Türkiye'nin sektörel rekabet gücünün zaman içinde düştüğünü göstermektedir. 

Sera gazı emisyonlarını azaltmak, Yeşil Mutabakat'ın bir başka hedefidir. AB, AB'ye 

ihracat yapan firmaların kendi üreticileriyle benzer çevresel gerekliliklerle karşı 

karşıya kalmalarını sağlamak için Sınırda Karbon Düzenlemesi Mekanizması’nı 

(SDKM/CBAM) uygulamaya koyacaktır. 2023 yılında yürürlüğe girmesi beklenen  ve 

üç yıl sonrasında, yani 2026 yılından itibaren mali sorumluluklar getirecek olan 

SKDM, ilk etapta demir-çelik, çimento, alüminyum, gübre ve elektrik gibi sera gazı 

salımında büyük paya sahip  sektörlerde uygulanacaktır. Ancak ilerleyen yıllarda bu 

kapsamın genişleyip diğer sektörleri de etkilemesi beklenmektedir. Genişlemiş 

kapsamda yer alan sektörlerden birinin de öncelikle sektörlerden biri olan tekstil 

sektörü olması şaşırtıcı olmayacaktır. Tekstil ve hazır giyim sektöründe faaliyet 

gösteren Türk ihracatçı firmalarına SDKM kapsamında olası maliyetlerin 

değerlendirilmesi amacıyla yapılan çalışmada, karbon emisyonları sektörel bazda üç 

kapsamda ayrıştırılarak tahmin edilmektedir. Bu analizde tekstil ve hazır giyim sektörü 

(Nace C13-C15), hem Kapsam 1 (mevcut planlar kapsamında SDKM' na tâbi olunacak 

olan kapsam) hem de toplam emisyonlar açısından 24 sektör arasından en yüksek 

altıncı sera gazı emisyonuna sahip sektör olduğu saptanmıştır.  

Öte yandan AB işletmeleri, çalışmada da kilit eylemler olarak belirtilmiş olan 

unsurlara geçişi zorlamaktadır. Örneğin bu eylemlerden biri olan dijital ürün 

pasaportunun zorunlu hale getirilmesi ile ürün pasaportu ürünün içerik bilgilerinin 

yanı sıra üretim koşulları ile ilgili bilgileri de içerecek şekilde oluşturulacaktır. Başka 

bir deyişle, ürünün döngüselliği hakkında da veri sağlayabilecektir. AB'deki tekstil 

ürünlerinin çoğunun ithal edildiği ve Türkiye'nin de ihracatçı olduğu düşünüldüğünde, 

AB pazarını kaybetmek istemeyen Türk tekstil ve hazır giyim üreticilerinin döngüsel 

ekonomiye geçmelerinin gerektiği savını destekler niteliktedir. 

Ancak Türk teksitl ve hazır giyim sektörünün de döngüselleşmesi gerektiğinin nedeni 

yalnızca AB'ye yapılan ihracatın olumsuz etkilenmesini engellemek olmamalıdır; 

Türkiye de AB’nin yapmaya çalıştığı gibi sürdürülebilir ve modern ekonomik 

kalkınma planını ortaya koymalı ve kaynaklarını tüketmeden kullanabilmek adına  

döngüsel ekonomiye geçiş yapmalıdır. 

Türk tekstil ve hazır giyim sektörünün döngüselleşmenin önemi vurguladıktan sonra, 

bunun nasıl sağlanacağı sorusu ortaya çıkmaktadır. Bu nedenle de bu sorunun yanıtını 

bulmak için bir yol haritası oluşturmak amaçlanmıştır. Yol haritasını oluşturabilmek 

için öncelikle tekstil ve hazır giyim sektöründe döngüselleşme önündeki engelleri 

başka bir değişle bariyerleri sapmamak gerekmektedir. Bariyerlerin saptanma 

sürecinde detaylı literatür taraması ve uzman görüşlerinden faydalanılmıştır. Türk 

tekstil ve hazır giyiminin döngüselleşmesi önünde 9 temel bariyer belirlenmiştir. 

Bu 9 temel bariyerler arasında nedensel bir ilişkinin olup olmadığı uzmanlar sayesinde 

saptanmıştır. Bariyerler arası nedensel ilişkilerin değerlendirilebilmesi için 16 

uzmandan görüşleri alınmıştır. Uzmanlardan toplanan verilerin inncelenmesi ve analiz 

edilmesinde Bulanık Bilişsel Haritalandırma (BBH/FCM) yöntemi kullanılmıştır. 
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Bulanık bilişsel haritalandırma methodunun sağladığı en büyük avantajı çalışma 

prensibinin  insanların düşünme ve akıl yürütme biçimine yakın bir yapıya  sahip 

olmasıdır. Bariyerlerin saptanmasında ve analizinde kullanılan model “Mental 

Modelar” yazılımında oluşturulmuştur. Modelin farklı koşullarda davranışını 

gözlemleyebilmek adına da “FCMapper” programı kullanılmıştır. Analiz sonucunda 

en önemli 3 engel sırasıyla; “farkındalık eksikliği”, “uygun kültür için yönetim desteği 

olmaması” ve “döngüsel ekonomi süreciyle üretilen ürünlere karşı nihai tüketici talebi 

eksikliği” çıkmıştır. Ayrıca “yasal düzenlemeler ve teşviklerin yetesizliği” diğer tüm 

bariyerlerden daha fazla değeri etkilemektedir. Oluşturulmuş olan modelin farklı 

senaryolara bağlı olarak duyarlılık analizi de yapılmıştır.  

Çalışmanın sonraki aşamasında, önceki adımdan saptanmış ve analizleri yapılmış olan 

bariyerleri elimine etmek, üstesinden gelmek için yapılması gereken adımlarla birlikte 

AB’nin yayınlamış olduğu sürdürülebilir ve döngüsel  tekstil stratejileri raporunda da 

yer alan  eylem öğelerinin nasıl  başarılacağını saptayabilmek adına uzmanlarla 

yapılandırılmış derinlemesine mülakatlar gerçekleştirilmiştir. Döngüsel tekstil ve 

hazır giyim sektörünün gerçekleşebilmesi için kilit unsur olarak belirtilen bu eylemler; 

eko-tasarımın zorunluluk haline getirilmesi, iade edilen veya satılmayan ürünlerin 

imhasının engellenmesi, mikroplastik kirliliğinin önüne geçilmesi, ürünlerin dijital 

pasaporta sahip olması, sürdürülebilir üretim ve genişletilmiş üretici sorumluluğudur.    

Uzmanlarla yapılmış olan bu görüşmeler 30-90 dakika arasında sürmüştür. 

Uzmanlarla yapılan bu derinlemesine mülakatlar aynı zamanda BBH yönteminin 

sonuçları görüşülmüş ve sonuçların validasyonunu sağlayabilmek adına uzmanların 

çıktıları değerlendirmeleri istenmiştir. Yapılandırılmış derinlemesine mülakatlarda 

aynı zamanda hangi kilit eylemin hangi bariyerle eşleşebileceği sorusu yöneltilmiştir. 

Ayrıca uzmanlardan politika önerileri sunmaları beklenilmiştir. Bu politika 

önerilerinde özellikle devletin yasal düzenlemeler ve teşviklerle döngüselleşmeye 

katkıda bulunabileceği belirtilmiştir. Tüm bu aşamaların sonunda paydaşlar ve zaman 

çizelgesi belirlenerek bir yol haritası oluşturulmuştur.   
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1. INTRODUCTION 

The Green Deal is a strategy that aims to achieve zero net greenhouse gas emissions 

of the European Union by 2050 and to end the resource-dependent economic growth 

model in all regions and sectors through the implementation of a collective agreement 

among the union members. The Green Deal concerns not only the countries that are 

members of the European Union (EU) but also the countries that export goods and 

services to these member states. Turkey, an important export partner of the EU, has 

started undertaking various studies to analyze the effects of the Green Deal on the 

Turkish industry and economy towards the objective of making necessary 

arrangements. The Green Deal Action Plan, published in the Official Gazette on July 

15, 2021, is the first official policy document outlining how Turkey will act for this 

transformation (Ministry of Commerce, 2021). This action plan, which is aligned with 

the EU Green Deal, will bring about changes in many areas. The key to these changes 

is the carbon border adjustment mechanism, to which companies exporting to the EU 

will be subject. The European Green Deal, announced by the European Commission 

in December 2019, is a “roadmap aimed at promoting the European Union’s transition 

to a climate-neutral economy by reducing carbon emissions to 55 percent by 2030 and 

achieving carbon neutrality by 2050” (Sikora, 2020). Green Deal is a zero-emissions 

growth strategy by 2050 “aiming to transform the EU into a fair and prosperous society 

with a modern, resource-efficient and competitive economy” (European Commission, 

2019b, p. 2; Samper, Schockling, Islar, 2020). The EU established six targets for the 

Green Deal, one of which is the circular economy (Sikora, 2020). 

The concept of a circular economy, which first emerged in the 1970s, aims to reduce 

the use of raw materials, reduce waste and evaluate waste as a resource through reuse, 

remanufacture, and recycling (Khaw-ngern et al., 2021). The Ellen MacArthur 

Foundation describes the Circular Economy as an industrial economy based on three 

principles: “(i) waste is food (i.e., reusing waste as a resource); (ii) not mixing 

biological and technical materials; (iii) energy production and consumption based on 

renewable energy “(Ellen McArthur Foundation, 2013; Fischer & Pascucci, 2017). 
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The transition from the linear economic model to the circular model in the textile and 

ready-to-wear industry, a resource-intensive sector, is significant in combating climate 

change and sustainability. Linear economy describes a process that emphasizes high 

efficiency and low production costs and treats consumption as buy-use-dispose 

(Khaw-ngern et al., 2021). From a sustainability perspective, the challenges of the 

transition from the linear to the circular economic model include reducing material and 

energy intensity, reducing the use of toxic/hazardous substances, increasing recycling, 

maximizing the use of renewable resources, improving product durability, and 

improving after-sales services (Rossi et al., 2020; Chen et al., 2021). Such an economic 

transformation is a prerequisite to meeting the conditions of the “Carbon Border 

Adjustment Mechanism.” 

The Carbon Border Adjustment Mechanism (CBAM) is an important mechanism put 

forward by the EU to realize the goals of the European Green Deal. Since businesses 

operating in the EU are subject to environmental taxes, the CBAM entails further 

regulations for equalizing the carbon taxes/prices applied to domestically produced 

products to those applied to imported products through additional environmental 

tariffs on imports. In addition, these regulations aim to encourage countries exporting 

products to the EU, such as Turkey, to undertake actions toward climate control (EU 

Taxation, 2021). CBAM is a transition process starting in 2023 and with financial 

responsibilities starting in 2026. It will initially involve taxation on greenhouse gases 

in industries such as iron and steel, cement, aluminum, fertilizer, and electricity 

production. However, the scope of use is expected to be expanded over time to include 

also other industries. For example, it is most likely that the textile and ready-to-wear 

sector, which has been identified as the fifth highest greenhouse gas emissions sector 

in the EU Green Deal Action Plan, will be included in further stages of CBAM. 

The textiles and ready-to-wear sector, a crucial sector for exports in Turkey, constitutes 

one of the nine main headings in Turkey's Green Deal Action Plan.  The sector is also 

one of the “Key Product Value Chains” in the EU Circular Economy Action Plan. 

According to 2020 data, Turkey exported 17.1 billion dollars of ready-to-wear 

products. 12.2 billion dollars of this total sectoral exports was to the European market. 

In this context, it is essential to determine the possible effects of the EU green 

transformation on the Turkish textiles and ready-to-wear industry, as well as the costs 

and potential returns to the sectoral actions for compliance with the requirements of 
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the EU Green Deal. A report by the Istanbul Ready-made Clothing and Apparel 

Association on the impact of the EU Green Deal underlines that carbon regulation at 

the border carries significant implications for costs and prices and that this is a crucial 

challenge to the sector that seeks attention (IAEA, 2021).  

Achieving transition to a circular economy in the textiles and ready-to-wear sector, 

one of the most resource-intensive sectors,1 is also essential in combating climate 

change. Circular economy manufacturing methods in textiles, which entails using 

water from limited resources and chemicals as raw materials, while essential for 

exporting final products to the EU, are also crucial for fighting climate change. The 

imperative for circularization in this important manufacturing sector of the Turkish 

economy is not limited to the objective of preventing adverse effects on Turkish 

exports. Independent of EU exports, Turkey, like all other countries, has an ethical 

responsibility to combat climate change and, to that end, facilitate the transition to a 

circular economy, to put forward a sustainable and responsible economic development 

plan, and not waste its resources. 

Against this background, this thesis has two main objectives: 

• to assess the implications of the EU Green Deal for the Turkish textiles and 

ready-to-wear export industry; and the need of the sector for transition to a 

circular economy; 

• to assess the challenges to and potential for transition to a circular economy 

in the Turkish textiles and ready-to-wear export industry and to develop a 

strategic roadmap for action at the sectoral level. 

Deriving from these objectives, the thesis attempts to answer the following specific 

research questions (RQ): 

• RQ1: What is the current situation of the Turkish textile and ready-to-wear 

industry in the context of the European Green Deal? The sector’s economic 

and technological characteristics that may impact the circular economy 

 
1 Resource-Intensive Industries; Sectors in which the resources (for example, water, energy, 
materials) needed for the production, processing, and destruction of a good or service or the 
completion of a process or activity are intensively used. Resource density is also a measure of 
this (Gajdzik, Sroka, 2021) 
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transition, its export competitiveness, its emission levels, and implications 

under CBAM? (as-is situation) 

• RQ2: What are the barriers to be eliminated and drivers to be utilized for 

transitioning to a Circular Economy in this sector? 

• RQ3: Which barriers and drivers should be considered more important than the 

others? 

• RQ4: What would be an effective and strategic sectoral roadmap for transition 

to a Circular Economy? 

In this study, the analysis was conducted in several stages using multiple 

methodologies as outlined below: 

1) A comprehensive survey of academic and policy-related literature 

a) A survey of the academic literature on conceptual and applied studies on the 

circular economy, with a particular focus on the textiles and ready-to-wear 

sector; 

b) A survey of the policy reports and documents on  

i) the EU Green Deal, the EU Carbon Border Adjustment Mechanism, the 

circular economy,  

ii) Turkey’s adjustment to the EU Green Deal and CBAM and transition to a 

circular economy with a particular focus on the textiles and ready-to-wear 

sector; 

c) Identification of inputs from the comprehensive survey on literature and policy 

documents for economic analysis of the sector (step 2), FCM analysis (step 3), 

and Roadmap analysis (step 4).   

2) Economic assessment of the current situation of the Turkish ready-to-wear and 

textiles sector in the context of the European Green Deal through:  

a) SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis of the 

sector based on inputs from the comprehensive survey (in step 1), 

b) PESTLE (Political, Economic, Social, Technological, Legal, and 

Environmental) analysis of the sector based on inputs from the comprehensive 

survey (in step 1), 
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c) RCA (Revealed Comparative Advantage) analysis of the sector based on data 

on Turkish and competitor country exports, 

d) Sectoral GHGe (Greenhouse Gas Emissions) analysis based on emissions data 

disaggregated by sector and input-output analysis. 

3)  Fuzzy Cognitive Mapping (FCM) analysis on the main barriers and challenges to 

transition to the circular economy in the textile and ready-to-wear industry in Turkey 

4) In-depth structured interviews with experts (informed by the outcomes of the FCM 

analysis above) to identify the main action items of a roadmap for transition to the 

circular economy in Turkey's textile and ready-to-wear industry. 

The following sections of the thesis are structured as follows: Section 2 presents a 

survey of the academic literature on the circular economy so as to establish a 

conceptual framework and a review of applied studies on the circular economy. 

Section 3 entails a survey of the literature and policy documents on the European 

Green Deal and an overview of the textiles and ready-to-wear sector in Turkey with a 

focus on sectoral exports to the European Union.  

Having established this background and context, Section 4 provides an overview of 

the methodologies used in data collection and analysis and an overview of the multi-

layered research process.  

Sections 5 and 6 present the findings. Section 5 entails various analyses of the Turkish 

textiles and ready-to-wear sector, starting with a SWOT and PESTEL analysis based 

on inputs from Sections 1 and 2, moving onto an RCA analysis of export 

competitiveness and ending with an assessment of the sectoral emissions and its cost 

implications under the Carbon Border Adjustment Mechanism. Section 6 presents first 

the results of the FCM analysis identifying the main barriers to and drivers of 

successful circularization in the textile and ready-to-wear industry in Turkey. Then it 

moves onto presenting a sectoral roadmap developed based on inputs through 

structured, in-depth interviews with academic experts, business professionals, and 

exporters' associations. Finally, Section 7 concludes with an evaluation of the main 

findings and directions for future research. 

The findings of this research demonstrate the importance and urgency of transitioning 

to circularization in Turkey's textiles and ready-to-wear industry and explores the 

question of how to achieve it. The transition from linear to circular models is not just 
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about recreating production processes. Changing mentalities and processes will not 

always happen independently without assistance or policy guidance (Neves & 

Marques, 2022).  This study aims to identify the main elements of such a transition 

based on identified key barriers and drivers, in particular, the sectoral policy 

interventions.  

The guidelines published by the European Commission, as well as the guides and 

policy documents, such as circular economy action plans by the Turkish Ministry of 

Commerce or Turkish Chambers of Commerce and Industry, provide a broad context 

and orientation. The main contribution of this study to the literature is that it presents 

a detailed and concrete strategy roadmap for action at the sectoral level based on 

findings of FCM, sectoral analysis, and structured in-depth interviews. The findings 

also contribute to closing the research gap on the circularization of textiles and the 

ready-to-wear industry in Turkey. 
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2. CONCEPTUAL FRAMEWORK AND REVIEW OF APPLIED STUDIES 

 

2.1. Circular Economy 

While the linear economy is in the use-produce-waste concept, the circular economy 

(CE) is a regenerative system that optimizes the resources we use and keeps them in 

cycles as long as possible. A circular economy is a method that seeks to use materials 

and services efficiently in order to keep the value of products, materials, and resources 

in the economy for as long as possible while minimizing waste output (EU 

Commission, 2015). 

 Extending the time in the cycle and preventing the end of product life as waste, as in 

a linear economy, is not a narrow concept that can be expressed only with production 

efficiency or waste management. Interest in the circular economy has increased in 

recent years, especially with the Green Deal and the European Union's decision to the 

circular economy instead of a linear one. As shown in Figure 2.1, CE has started to 

take place intensively in the literature, especially as of 2015.  

The term Circular Economy originated in the late 1970s when Stahel and Reday (1981) 

proposed a circular economy that could limit waste, increase jobs and increase natural 

resource efficiency. Previously, the CE was related to the 3Rs as classically (reduce, 

reuse, and recycle) critical in the waste management process (Manickam and 

Duraisamy, 2018). Then, the 6Rs "reuse, reduce, recycle, redesign, refurbish, and 

repurpose" (Reike et al., 2018) and subsequently, the 9Rs "refuse, rethink, reduce, 

reuse, repair, refurbish, repurpose, recycle, and recovery"  were offered as an 

expanding concept of the CE (Morseletto, 2020). The European Commission 

categorizes the circular economy with this 9R (refuse that first one as count R0 in 

sources) (Potting et al., 2017). Table 2.1 gives the meanings of these 9Rs. 
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Table 2.1: Definition of components of 9R (Rli, 2015; Potting et al., 2017). 

 
Refuse Make a product obsolete by eliminating its function or replacing 

it with a completely new product or service that performs the same 

purpose. 

Rethink Make use of the product more hectically  due to product-as-a-service, 

reuse, and sharing models or putting multi-functional products on 

the market 

Reduce Less resource usage 

Reuse Reuse of the reusable products 

Repair A defective product is maintained and repaired for reuse. 

Refurbish Compatibility with current product classification and restoring an 

old product 

Remanufacturi

ng 

Utilize components from a discarded product to create a new 

product that serves the same purpose. 

Repurpose Using a replacement product or pieces of a replacement product in a 

newproduct with a different function. 

Recycle Recycling of waste (e.g., as raw material in power generation or 

direct production process) 

Recovery Recovering material or energy from solid waste for re-use is referred 

to as recovery. 

The increase in the use and extraction of resources in the world due to increasing 

influence and demands will cause these resources to be depleted faster. According to 

predictions, between 2015 and 2060, demand for the world's resources will more than 

double (UNEP, 2018), whereas annual waste generation is expected to rise by 70% by 

2050 (World Bank, 2018). In this case, the most efficient resource use and recycling 

waste are critical. This importance and necessity have also increased the interest in CE 

in both governments and academia. 
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Figure 2.1 shows that there has been an increase in the number of studies in the Scopus 

database as of the last decade. The fact that it did not have much space in the literature 

beforehand may be due to the effects of global warming, especially in recent years. 

Global warming, GHG emission, and the efforts of countries to switch to sustainable 

economic models have increased interest in this field. Although the EU wants to be 

the leader in the circular economy, there are also practices and studies on the circular 

economy in countries outside the EU. The following sections will go over current 

applications. The graph in Figure 2.2. gives the number of circular economy studies 

by country. 

 

Figure 2.1: Publications on circular economy (Scopus Database, 2000-2021). 

Especially in 2015, with the announcement of the first "Green Deal Action Plan" by 

the EU, publications have increased gradually. The fact that 1970 and 3133 

publications were published in 2020 and 2021 shows that interest is rapidly growing. 
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Figure 2.2: Circular economy publications by country (Scopus Database, 2004-

2021). 

Figure 2.2 indicates that EU countries have a significant share in the distribution of 

publications on CE by country. This may be related to the fact that the EU sees CE as 

a new economic understanding and wants to be a leader in this field and consciousness. 

It is also noteworthy that China is the fourth most broadcasting country outside the 

EU. There are different levels of CE applications in China. These will be mentioned 

in later sections.  

On the other hand, there are 194 circular economy studies in textiles and 15 studies in 

ready-to-wear published in Scopus  (Scopus Database). This situation shows that 

circularization in textiles, one of the priority areas in the EU's circular economy action 

plan, should occur more in the literature. 

The circular economy can be applied at the enterprise level as well as at the macro 

level. The EU aims to transition the union to a fully circular economy and thus realize 

the Green Deal targets. CE can be applied in 3 different dimensions. According to their 

scope, these dimensions are named micro, meso, and macro. Micro refers to the CE 

implementation of the companies and the manufacturing of products, meso refers to 

the industrial symbiosis, and macro refers to the comprehensive applications of the 

countries. (Rossi et al., 2020). The goal of the European Union is to transition to the 

CE model at a macro level. 

0

200

400

600

800

1000

1200

It
al

y

U
n

it
ed

 K
in

gd
o

m

Sp
ai

n

C
h

in
a

U
n

it
ed

 S
ta

te
s

G
er

m
an

y

N
et

h
er

la
n

d
s

Sw
ed

en

B
ra

zi
l

F
ra

n
ce

In
d

ia

P
o

la
n

d

F
in

la
n

d

P
o

rt
u

ga
l

A
u

st
ra

li
a

D
en

m
ar

k

B
el

gi
u

m

C
an

ad
a

A
u

st
ri

a

G
re

ec
e

Sw
it

ze
rl

an
d

R
o

m
an

ia

T
ai

w
an

T
u

rk
ey



 

11 

 

2.1.1. Transition steps from linear to the circular economy 

As the world's population grows, so does the need for natural resources, potentially 

leading to resource scarcity (Gomathinayagam & Jeyanthan, 2019). The importance 

of efficiently using resources and subjecting them to the loops is also increasing. 

Across international marketplaces, a transition from a linear economy (LE) to a 

circular economy (CE) is taking place (Ethirajan et al., 2020). A linear economy is a 

business model emphasizing the principle of taking materials, produce, and waste. 

Figure 3 shows the flow from source to waste in a linear economy. 

 

 

Figure 2.3: Linear Economy flow diagram (Upadhayay & Alqassimi, 2019). 

Resource use is projected to double by 2050 (UNEP, 2017). Considering this situation, 

it is essential to switch to the circular model instead of the linear economy model in 

which the resources/raw materials are not included in the loop again. However, only 

6% of the materials are recycled (Geng et al., 2019). The flow model of the circular 

economy, based on the recycling of materials in the loops, is also illustrated in Figure 

2.4.  

 

Figure 2.4: Circular economy flow diagram  (Upadhayay & Alqassimi, 2019). 

 

Figure 2.4 depicts a circular economy business model, whose flow diagram should be 

analytical, strategic, and applicable to all levels of the organization to use as few 

resources as possible and create no landfills. 
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Circular Business Model 

The circular business model has three key elements; sustainable value creation is a 

proactive management process and long-term focus that includes all stakeholders 

(Geissdoerfer et al., 2018). An appropriate policy must be established and 

implemented immediately for a transformation to be inclusive of all stakeholders. The 

speed with which this transition occurs is a crucial issue. As a result, it is critical to 

understand CE's barriers and drivers to educate businesses and steer them by the 

determined policy. Changing mentalities and processes will not always happen 

independently without assistance or policy guidance (Neves & Marques, 2022). In this 

context, in the 6th part of the thesis, the barriers and prerequisites for the transition to 

CE for the Turkish textile and ready-to-wear industry will be analyzed, and a roadmap 

will be created. 

Eco-design 

To transition from a linear economy, products must be designed accordingly in a 

sustainable manner that can be looped. The ecological design or eco-design trend, 

which first appeared in the late 1980s, has been a rapidly growing international design 

trend in recent years (Yin, 2016). Ecodesign, as defined by ISO/TR 14062, is an 

activity that incorporates environmental considerations into product design and 

development (Lewandowska & Kurczewski, 2010). The eco-design is based on the 

eco-design concept, which emphasizes comprehension of ecological concepts, finite 

earth resources, and mutually reliant relationships among ecosystems, and builds an 

overall and systematic design concept based on the ecology concept (Yin, 2016). Some 

elements need to be considered for an eco-design idea to be realized. "Material 

Selection," "Standardized Components," "Design to Last Products," and "Design for 

easy end-of-life sorting" should be the focus of the product design process (Upadhayay 

& Alqassimi, 2018). If we evaluate it in the context of eco-design's ready-to-wear 

products: eco-fashion products should be produced with organic raw materials that do 

not contain chemicals. Furthermore, it must be made from recycled or reused fibers or 

products. Finally, it should be durable enough to be worn for a long (CSANÁK, 2020).  
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2.2. Circularization in the textile industry 

To better understand the necessity of circularizing the textile and ready-to-wear 

industry, it is necessary to know the environmental impact it causes. After the metal 

sector, the textile, ready-to-wear, and leather products industries are one of the most 

polluting industries, consuming raw materials, water, chemicals, and energy. In section 

2.1, we mentioned that by 2050, waste generation will increase by 70%. Textile, ready-

to-wear, and leather products are the seventh manufacturing sector in Turkey that 

generates the most waste (TURKSTAT, 2021). Globally only 20% of ready-to-wear 

waste is collected for reuse or recycling. The remaining 80% is landfilled or burned, 

resulting in significant energy and raw material losses (Koszewska, 2018). If textile 

waste is not recycled and managed, it can be a devastating impact on the world. For 

example, fluoropolymers used in waterproof ready-to-wear products have been seen 

on the bodies of polar bears and seals (Vavrušová et al., 2021). While the current 

situation is like this, it will be possible to achieve sustainable growth targets by 

compensating for the potential increases in resource use and greenhouse gas emissions 

with the increasing population with circularization. By 2030, global clothing 

consumption is projected to increase by 63%, the equivalent of 500 billion new t-shirts 

(Coşkun & Doğan, 2021).  

The textile industry, one of the resource-intensive industries, has severe resource use 

in terms of chemicals, energy, and water consumption. In Turkey's overall 

manufacturing industry, the textile industry, including textile, ready-to-wear, and 

leather products (C13-C15), consumes 8% of all water (Öztürk, E., 2014). Water usage 

varies greatly depending on the fiber, end product, fabric type, applied techniques, and 

manufacturing processes. For example, cotton fibers have the highest water footprint 

(Vavrušová et al., 2021). Specific water consumption ranges from 3 to 932 liters per 

kilogram of the product (Gülveren, M., 2021). In another study, it has been shown that 

the water consumption in the textile industry is 0.06-0.40 m3 per kg (Laqbaqbi et al., 

2019). In addition to the severe water use in production, these products also generate 

wastewater. These wastewaters can also include chemical materials; some of these are 

hazardous. In the textile business, around 3600 varieties of textile dyes and 8000-

15000 chemicals are used in various processes (Kant, 2012; Vavrušová et al., 2021). 

The Ministry of Commerce also plans to take some actions within the context of 

circularization for the sector where water consumption is at a severe level. They 
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included the following statements in the circular economy action plan. “Clean 

production legislation will be established for the leather sector, and training programs 

on clean production practices in the textile and leather sector will be organized.” 

(Ministry of Commerce, 2021). 

The sector is not only resource-intensive with the water and chemicals it uses but also 

in terms of energy consumption. Thermal and electrical energy are extensively utilized 

in the production process, particularly in the treatment, dyeing, and finishing stages. 

The product-specific thermal energy of 40-80 MJ per kg and product-specific electrical 

power of 2.1-5.6 kWh per kg are used in Turkey (Öztürk, E., 2014). Let's look at the 

consumption by product type, as Türemen et al., (2019) mentioned in their study. 

While the amount of energy required for cotton ready-to-wear production is 

approximately 66,643 kWh/tone, it is 91.508 kWh/tone for polyester production. 

As water consumption differs according to the material used and the production 

process, carbon emissions also vary. For example, producing cotton with synthetic 

fertilizer instead of organic cotton increases greenhouse gas emissions from the cotton-

growing process 3.5 times (Vavrušová et al., 2021). Herva et al. (2011) concluded that 

carbon footprint amounts could change over the years if the materials used in a textile 

factory producing jackets change depending on fashion trends. It was determined that 

woolen and cotton products increased the total carbon footprint by 58.78% and 

24.89%, respectively. Instead, it is stated that the contribution of synthetic textile 

products to the carbon footprint will be lower.  

On the other hand, McDougall et al. (2001) concluded that a woven product made from 

unused wool would create twice as much carbon footprint as one made from recycled 

wool. The further part of the study (4.4.2) will examine the greenhouse gas emissions 

caused by the textile and ready-to-wear industry in more detail. 

We mentioned that the extent of environmental damage varies according to the 

production process or product type. The process flow of a non-circular classical textile, 

ready-to-wear product is shown in Figure 2.5. 
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Figure 2.5: Process flow/supply chain diagram of the textile products (Roy 

Choudhury, 2013). 

The non-sustainable flow diagram in Figure 2.5 represents the linear economy model 

in Figure 2.5, specific to the textile, ready-to-wear sector. On the other hand, the textile 

and ready-to-wear diagram realized with a circular economy in a closed loop can be 

seen in Figure 2.6. 
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Figure 2.6: Textile and ready-to-wear industries in the closed loop  (Koszewska, 

2018). 

To achieve the closed loop in Figure 2.6, all partners in the loop must work together. 

Contrary to the linear model in Figure 2.5, wastes should not be disposed of but 

recycled, and the least possible environmental destruction and resource use should be 

realized. Even the type of fertilizer used in the cotton cultivation phase can have 

different impacts in terms of greenhouse gas emissions on the environment. Therefore, 

environmental impacts must be handled throughout the entire life cycle (Chen et al., 

2021). Product design, garbage collection and sorting, and effective recycling are the 

three crucial stages of a successful circular economy model (Koszewska, 2018). 

2.3. Applied Studies 

There are circular economy practices in Turkey and the world. This section presents a 

survey of the applications at both the enterprise and meso levels. There are also very 

successful applications. China and Germany are among the countries that draw 

attention to the circular economy. Germany is a country that has had circular economy 

practices since 1996 (Heshmati, 2017). By recycling plastics, China's circular 

economy industrial parks avoided 14 million tonnes of GHGe in 2016, removing 
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almost 3 million automobiles off the road (Geng et al., 2019). In recent years, the 

number of applications in different sectors has increased. Table 2 includes these 

applications and the results of these applications. 
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Table 2.2: Examples of applied studies on the circular economy.  

Industry 
Countr

y 
Company or Industrial Park Aims Actions Results References 

Iron and 

Steel 
Turkey 

Bilecik Demir Çelik San. ve Tic. 

A.Ş 

Value creation by the 

wastes 

Using 

waste 

materials 

in the 

company's 

production 

The 

company 

not only 

saved 

550.000 € 

but also 

avoided the 

consumptio

n of 1200 

tons of 

bauxite, 1.2 

million 

kWh of 

electricity, 

and 65000 

sm3 of 

(Turkey Circular Economy Platform, 

2022) 

  Turkey Turkey Circular Economy Platform Value creation by the wastes 

With the 

Materials 

Marketplac

e program, 

they 

established 

a 

marketplac

e that 

allows 

businesses' 

waste 

materials to 

be inputs 

for other 

companies. 

It creates a 

symbiosis 

that brings 

different 

businesses 

together. 

Combines 

loops. It 

serves the 

pathways that 

contribute to 

the program 

(Turkey Circular Economy Platform, 2022) 

Textile Turkey Kadifeteks Mensucat Sanayi A.Ş 
The company, which 

currently uses 25% 

Designing 

a roadmap 

for the 

recycling 

The current 

practice can 

recycle all 

of 

(Turkey Circular Economy Platform, 

2022) 
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Table 2.2 (continued): Examples of applied studies on the circular economy. 

Industry Country Company or Industrial Park Aims Actions Results References 

Textile/Ready-to-wear Spain H&M 
Value creation 

by the wastes 

They add value to 

waste by delivering 

waste from their 

In 2020, they 

created value 

from waste 

by collecting 

(H&M, 2021) 

Textile Turkey Uşak Industrial Park 
Value creation 

by the wastes 

With the waste 

collection centers 

and waste 

75% of 

textile 

recycling in 

Turkey is 

(Macİt et al., 2019;Habertürk, 2021) 

Textile Netherland MUD Jeans 

Transitioning 

to a circular 

economy due 

to creating 

value from 

waste and 

creating a 

product 

leasing model. 

Promote transition 

to a circular 

economy 

They use 

40% recycled 

textile 

(Koszewska, 2018) 

Textile Netherland ReBlend 

Creating value 

from waste by 

transitioning 

to the closed 

loop. 

Post-consumer 

textile wastes, 

which were no 

When 

compared to 

a virgin yarn 

of identical 

(Koszewska, 2018) 

Coal  Romania Explosion GK 
Value creation 

by the wastes, 

Biochar can be 

made from 

To obtain 

high-carbon 

products by 

using waste 

(Tibor & Grande, 2022) 
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Table 2.2 (continued): Examples of applied studies on the circular economy. 

 

Industry Country Company or Industrial Park Aims Actions Results References 

              

Forest-based bioindustry Finland UPM Kymmene Corporation 
Value creation by 

the wastes 

The company's 

industrial symbiosis 

includes a power 

plant, a water 

treatment facility, a 

wastewater 

treatment plant, and 

a landfill. 

Due to industrial 

symbiotic 

interactions, 

(Sokka et al., 2011) 

Paper/Forest-based 

Products 
Sweden Händelö Eco-Industrial Park 

The self-organized 

system as industrial 

symbiosis 

Enables material 

flow and linkage 

Industrial symbiosis, 

GHG e reducing 
(Hatefipour et al., 2011) 

 

 

 

 

Cement Japan Kawasaki Eco-town 

Value creation by 

wastes and 

industrial symbiosis 

Reusing industrial 

and municipal 

wastes in cement 

production 

Since 2009, GHGe 

has decreased by 

nearly 15% (41,300 

tonnes per year), and 

272,000 tonnes of 

virgin materials have 

been saved. 

(Hashimoto et al., 2010)  
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Table 2.2 (continued): Examples of applied studies on the circular economy. 

 

Industry Country Company or Industrial Park Aims Actions Results References 

Chemical Germany BASF 

BASF plans to 

process 250,000 

metric tons of 

recyclable and 

waste-based raw 

materials per 

year by 2025 

instead of fossil 

raw materials. 

BASF used the circular 

economy concept for its 

Verbund concept, a 

design principle for 

interconnected and 

efficient industrial 

complexes. 

Its six Verbund sites are the 

physical integration of 

manufacturing, market 

platforms, and 21echnologies 

that connect the companies. 

(Krüger, 2020) 

Textile USA Tonlé 

To manufacture 

ready-to-

wear out of all 

pre-consumer 

textile waste. 

Rather than using virgin 

raw materials, recycled 

raw materials are used. 

Pre-consumer textile waste 

accounts for 90% of the fabric 

used, with the remaining 10% 

made up of up-cycled 

components from local garment 

waste. 

(Koszewska, 2018) 
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The Turkey Circular Economy Platform in Table 2.4 provides many benefits to 

businesses in this context. Turkey’s circular economy platform provides guidance to 

companies for transformation in their transformation goals in Turkey. The circular 

vouchers program provides businesses with opportunities such as grants for 

transformation. With Turkey Material Marketplace, firms participating in the program 

trade their wastes with each other, leading to their reuse. The circular economy is one 

of the critical factors for achieving the green deal goals. Therefore, the green deal in 

circular economy practices should be mentioned in the European context. 
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3. CONTEXTUALIZING THE GREEN DEAL AND STATE OF TURKISH 

TEXTILE and READY-TO-WEAR INDUSTRY 

At the end of 2019, the European Commission published the Green Deal plan, which 

aims to achieve carbon neutrality by 2050. (European Environment Agency, 2020). 

The Green Deal’s goal was to minimize greenhouse gas emissions to prevent climate 

change and prepare for natural disasters. Though Europe has said it will achieve carbon 

neutrality within the next 30 years, Turkey has stated that it will accomplish this goal 

in 2053 (UNDP Supports Turkey in Charting a Course to Net Zero by 2053, 2021). 

The EU encourages ecologically friendly inventions to stay up with the new order until 

the world's harm is minimized. In addition, they boost the use of clean energy sources 

in energy production. GD plans to make the EU economy more contemporary, 

resource-efficient, and competitive, including production and consumption patterns. 

Regulations of the GD demonstrate that it is more than carbon-neutral. These policies 

attempt to lead people to a new concept of economics, notably green finance while 

lowering Europe's carbon emissions and decreasing production-consumption-related 

environmental damage.  

Although GD affects and changes all sectors, it will substantially impact and modify 

resource-intensive industries, which use the most energy, water, and raw materials 

(TSKB, 2021). Elements of the European Green Deal are included in Figure 3.1. As 

seen in the figure, it aims to reach the green deal targets by comprehensively 

addressing the production and consumption behaviors. 
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Figure 3.1: Elements of the European Green Deal (Montanarella & Panagos, 2020). 

In the last decade, hundreds of millions of euros have been spent by EU countries to 

combat environmental difficulties brought on by the disastrous consequences of 

climate change. The Stern Review (2006), which emphasized the economic effects of 

climate change and its overall influence on the global economy, stated that ignoring 

climate change might result in economic harm of up to 20% of GDP if carbon 

emissions are not reduced (Barry & Hoyne, 2021) In this context, the European Union 

acts both with the fight against the climate and with economic concerns. The European 

Commission listed the benefits of the green deal as follows (European Commission, 

2021): 

• “fresh air, clean water, healthy soil, and biodiversity 

• energy-efficient buildings 

• healthy and affordable food 

• more public transport 

• cleaner energy and cutting-edge clean technological innovation  

• longer lasting products that can be repaired, recycled, and re-used 

• future-proof jobs and skills training for the transition 

• globally competitive and resilient industry.” 

Although the policy areas of the Green Deal are pervasive, in this study, we focused 

on the circular economy and the possible effects of third countries such as Turkey. 
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3.1.  Historical development of the Green Deal 

Greenhouse gas emissions are released into the atmosphere as a result of human 

activities such as rapid population growth and the increase in consumption due to this 

increase, industrialization and fossil fuel consumption, energy production and use, 

increase the surface temperature of the world and cause global warming, which forms 

the basis of climate change. According to the IPCC (2018), human actions have caused 

the world to become 1.0°C warmer than pre-industrial levels, with global warming 

estimated to reach 1.5°C between 2030 and 2052 if current trends continue.  

A study covering 93 countries between 1975 and 1996 revealed that population growth 

in developing countries affected carbon dioxide emissions more than in developed 

countries (Çinar, 2015; Örk, 2021). For this reason, not only developed countries such 

as the European Union countries but also the whole world should focus on combating 

climate and sustainable consumption and production. The EU aims to become a global 

leader and wants to be a guide for other countries in tackling climate change under 

favour of  GD (Teevan et al., 2021). In the process until the announcement of the Green 

Deal, there were supranational agreements and meetings on climate change and 

environmental problems. 

United Nations framework convention on climate change 

Initially, two alternative models were considered. The first one, the general framework 

agreement on the law of the atmosphere, takes the 1982 UN Convention on the Law 

of the Sea as an example and will recognize the interdependence of atmospheric 

problems and offer a comprehensive approach to the issues; the second is the climate 

change convention, modeled after the Vienna Convention on the protection of the 

ozone layer. The second alternative prevailed, and the official contract preparation 

process started in December 1990 when the UN General Assembly established the 

Intergovernmental Negotiation Committee for the Framework Convention on Climate 

Change (Örk, 2021). The United Nations Framework Convention on Climate Change 

(UNFCCC) was opened for signature at the United Nations Environment and 

Development Conference (Rio Earth Summit) held in 1992 to find a global solution to 

climate change, which has started to make its impact felt more and more in recent 

years. Every year since the UNFCCC went into effect, the Conference of the Parties 



 

26 

 

(COP) has been held to evaluate the emission values of the parties to the convention 

and the measures they have implemented on the subject. 

Kyoto protocol 

The Kyoto Protocol, which imposes legally binding obligations on developed 

countries to limit and reduce greenhouse gas emissions, was signed at the 3rd 

Conference of the Parties held in 1997 and came into effect on February 16, 2005 

(Çakmak et al., 2020). There are differences in the implementation of the UNFCCC 

and the Kyoto protocol. For example, the obligations of Annex-I2 countries and 

Annex-II3 countries are different. In addition, while Annex-I countries have 

greenhouse gas reduction targets, developing countries regularly report their emission 

levels and establish policies that mitigate climate change (Genç, 2021). Countries other 

than Annex 1 and Annex 2 are classified as Non-Annex4 countries. 

Paris Agreement 

The 21st Conference of the Parties (COP21), also known as the Paris Climate Summit, 

was held between 30 November and 11 December 2015. One hundred eighty-seven 

countries, including Turkey, which accounted for 96% of global emissions before 

COP21, conveyed their national contribution intentions to the fight against climate 

change to the UNFCCC Secretariat. As a result of intensive negotiations for two 

weeks, the Paris Agreement, which was accepted on 12 December 2015 and signed by 

195 countries, which constitutes 99.76% of global emissions in total, was signed by 

Turkey on 22 April 2016 but entered into force on 6 October 2021 (Çakmak et al., 

2020) 

 
2 “The Convention requires them to reduce GHG emissions, protect and develop sinks, and report 
on the actions they take to combat climate change as well as data on GHG emissions. This category 
includes 42 countries as well as the European Union” (Parties & Observers | UNFCCC, 2021.). 
3 “In addition to their other responsibilities as Annex I countries, these countries must transmit 
environmentally friendly technologies to developing countries and take all necessary actions to 
encourage, facilitate, and finance access to these technologies. This category includes 23 countries 
as well as the European Union” (Parties & Observers | UNFCCC, 2021.). 
4 “These countries are encouraged to decrease GHG emissions. Still, they are not bound by the 
same commitments as Annex I and II countries. There are presently 154 nations in this 
category” (Rep. of Turkey Ministry of Foreign Affairs, 2022) 
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3.2. Sectoral Analyses 

3.2.1. Overview of the global textile and ready-to-wear industry 

The textile and ready-to-wear industry is responsible for spinning raw materials such 

as cotton or wool into yarn, which is then used to make a fabric. The textile industry 

encompasses all of the activities involved in converting raw material into a finished 

product, including developing, producing, manufacturing, and distributing textiles 

(Bhogal & Govind, 2021). The textile industry has been one of the leading sectors in 

the development process of many countries. In developing nations, the textiles and 

clothing sector has emerged as a vital engine of export-led industrialization (Kabir 

Mahfuz et al., 2019; Bhogal & Govind, 2021). So, The industry played a crucial role 

in the early industrialization period in England, North America, and Japan (Rossen, 

2004; Eraslan et al., 2008). Therefore, the industry is seen as suitable for starting 

countries pursuing export-oriented industrialization (Gereffi, 2002). The textile and 

ready-to-wear sectors' benefits include increased manufactured exports and foreign 

exchange, which could help a country's economic progress, especially in low-income 

countries (Keane &. The trade flow in the textile and ready-to-wear industries has been 

boosted by the globalization trend, which has accelerated since the 1980s. 

Approximately half of the sector's overall capacity has migrated from industrialized to 

developing countries in the previous thirty years (Ramaswamy and Gereffi, 2000; 

Eraslan et al., 2008; Hussain et al., 2020). It provides labor absorption due to the labor-

intensive structure of the sector. The labor-intensive nature of ready-to-wear 

production technologies, the loss of revealed competitive advantage (RCA) of 

developed countries, the significant decrease in transportation communication costs, 

and the search for lower-cost production areas are the main factors contributing to the 

globalization of textile and ready-to-wear  (Eraslan et al., 2008; Erdem, 2020). 

South Asian5 countries have had a rising share in the textile and ready-to-wear market 

over the years and are serious competitors for Turkey. The ready-to-wear industry, 

along with textiles, is by far the most crucial sector in South Asia and has proven to be 

the largest manufacturing industry in the region, as well as a key employer and 

exporter (Lopez-Acevedo & Robertson, 2016; Park & Dossani, 2020). It is also the 

 
5 Sri Lanka, India, Bangladesh, Bhutan, Nepal, Pakistan, and the Maldives are all part of South 
Asia. 
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primary industry in terms of production and employment, accounting for 15.31% of 

total exports from India, 59.38% from Pakistan, 47.89% from Sri Lanka, and 94.36 

percent from Bangladesh while contributing to 12% of the world ready-to-wear 

marketplace as a South Asian (Artuc et al., 2019; Lopez-Acevedo & Robertson, 2016). 

South Asian countries rely heavily on the textile and ready-to-wear industries. It is 

vital to some countries' exports and their most important export item. For example, Sri 

Lanka's industry generated $5 billion in export earnings in 2018, accounting for 44% 

of the country's total exports (BOI Sri Lanka, 2019). Furthermore, Sri Lanka's garment 

industry employs over 990,000 individuals, or around 15% of the country's overall 

employment (Mirza & Ensign, 2021). According to the World Trade Organization 

data, the countries with the highest export and import in the textile and ready-to-wear 

sectors are given in Table 3.1 and Table 3.2. 

Table 3.1: Top 10 exporters and importers of textiles, 2020 (W.T.O., 2021). 

 Value  Share in world exports/imports  

  *(Billion dollars) *(percentage) 

 2020 2000 2005 

Exporters                                                                                                                                                                                                                                        

China 154.00 10.30 20.20 

European Union  64.00 33.40 32.50 

Extra-EU Exports  22.00 11.50 11.30 

India  15.00 3.60 4.10 

Turkey  12.00 2.40 3.50 

United States of America  11.00 7.00 6.10 

Viet Nam 10.00 0.20 0.40 

Korea. Republic of  8.00 8.10 5.10 

Pakistan  7.00 2.90 3.50 

Chinese Taipei  7.00 7.60 4.80 

Japan  6.00 4.50 3.40 

Above 10 294.00 80.00 83.50 

Importers        (Top 5)                                                                                                                                                                                                                                

European Union  87.00 29.70 29.20 

Extra-EU Imports 50.00 9.60 9.80 

United States of America  45.00 9.70 10.50 

Viet Nam  16.00 0.80 1.60 

China  14.00 7.80 7.20 
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Table 3.2: Top 10 exporters and importers of ready-to-wear, 2020 Source: (W.T.O., 

2021). 

 Value Share in world exports/imports  

 *(Billion dollars  *(percentage) 

 2020 2000 2005 

Exporters                                                                                                                                                                                                                                        

China  142.00 18.20 26.60 

European Union  125.00 26.40 29.30 

Extra-EU Exports 38.00 8.10 8.60 

Viet Nam 29.00 0.90 1.70 

Bangladesh 28.00 2.60 2.50 

Turkey  15.00 3.30 4.20 

India  13.00 3.00 3.10 

Malaysia  10.00 1.10 0.90 

United Kingdom  8.00 2.10 1.80 

Hong Kong. China  8.00 ... ... 

     Domestic exports  0.00 5.00 2.60 

     Re-exports  8.00 ... ... 

Indonesia  8.00 2.40 1.80 

Above 10  378.00 65.10 74.50 

Importers  (Top5)                                                                                                                                                                                                                            

European Union  168.00 32.70 37.40 

Extra-EU Imports 86.00 16.40 19.40 

United States of America  82.00 33.10 28.70 

Japan  26.00 9.70 8.10 

United Kingdom  26.00 7.50 8.70 

Table 3.1 and Table 3.2 show that EU countries are the biggest importers in the textile 

and ready-to-wear sectors. However, China, which is the country that exports the most, 

has significantly increased its share in total textile and ready-to-wear exports over the 

years. Due to the Covid-19 pandemic, which started at the end of 2019 and affected 

the whole World, there were decreases in the exports of most of the leading countries 

in the export of ready-to-wear clothing. For example, despite the 20.5% increase in 

China's exports, the 6.9% increase in Vietnam's exports, and the 0.5% increase in 

Pakistan's exports, other countries' rates have decreased between 3.8% and 26.5%. 

(İHKB, 2021). With the EU, the free trade agreement signed by Vietnam, one of 

Turkey's most significant competitors in the textile and ready-to-wear sectors, is 

expected to increase its share in the EU market. In 2020, ready-to-wear exports 

increased from 538 billion dollars to 545 billion dollars, despite decreasing global 

exports. As a result, the share of ready-to-wear exports in general world exports in 

2020 is calculated as 3.2%. 



 

30 

 

3.2.2. Overview of the Turkish textile and ready-to-wear industry 

The textile sector in Turkey is one of the critical sectors for the country's economy, 

with 1,135,771 insured employees and 60,242 workplaces in 2020 (Republic of Turkey 

Social Security Institution, 2021.). Turkey's carpet, ready-to-wear, textiles, and raw 

materials for textile exports totaled 28 billion US dollars in 2019, accounting for 16 

percent of the country's overall exports. However, exports of the same product group 

fell by 1 billion USD to 27 billion Us dollars in 2020, accounting for 18% of total 

country exports (Turkstat, 2021). 

Table 3.3: Some statistics on textiles, ready-to-wear/apparel, and leather products in 

Turkey (TurkStat, Annual Industry and Service Statistics, 2020). 

Division Number of 

enterprises 

Number of persons 

employed 

Total of Manufacture 409495 4.308.982 

13-Manufacture of textiles 24099 478.427 

14-Manufacture of wearing ready-to-

wear 

58536 646.837 

15-Manufacture of leather  and 

related products 

9148 73.119 

The textile and ready-to-wear industry has a very high employment potential in 

Turkey. It is one of the essential employment areas for regions such as Malatya and 

Denizli. Figures 3.2, 3.3, and 3.4 show manufacturers of textile, ready-to-wear clothing 

and leather, and related products in Turkey according to NACE codes (C13, C14, C15) 

and the distribution of employees employed in these manufacturers are given. 
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Figure 3.2: Distribution of employees and workplaces of textile manufacture 

(Prepared by the author based on data from Social Security Institution Annual, Insured, 

and Work Place Statistics, 2020). 

 

Figure 3.3: Distribution of employees and workplaces of ready-to-wear manufacture 

(Prepared by the author based on data from Social Security Institution Annual, Insured, 

and Work Place Statistics, 2020). 
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Figure 3.4: Distribution of employees and workplaces of leather and related products 

manufacture (Prepared by the author based on data from Social Security Institution 

Annual, Insured, and Work Place Statistics, 2020). 

The fact that it is a labor-intensive sector creates the potential to reduce unemployment 

and absorb the labor supply. Although Istanbul has the highest number of workplaces 

and employees, the industry also profoundly contributes to the economy of other 

provinces. In this context, concentration in one city in the labor market can be reduced 

by shifting production to different regions. 

Textile, ready-to-wear, leather-related product, which has a 14% share in Turkey's 

total exports, makes a significant contribution. In 2020, the ready-to-wear industry will 

share 7.7% of Turkey's total exports. Turkish ready-to-wear industry; is World's 4th 

denim exporter, World's 2nd socks exporter, Europe's 3rd ready-to-wear exporter, and 

World's 6th ready-to-wear exporter. Turkey's largest export market in the sector is the 

European Union countries.  

3.3. Commercial Relations between EU and Turkey 

The EU's total GDP in 2020 was 15.3 trillion $, which corresponds to approximately 

15% of the world's GDP (World Bank, 2021). If we examine the EU's foreign 

commerce with third countries, we notice that, while accounting for only 6.9% of the 

global population, the EU has a 15.6 percent share of overall worldwide trade 

(European Union, 2021). With an essential share in world trade, the EU is Turkey's 

most important trade partner. 
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Table 3.4: Foreign trade of Turkey – EU 27 countries 2015-2020 (According to the 

general trade sSystem, thousand USD) (Turkstat, 2021). 

Years Annual 

Import 

Annual 

Export 

Trade 

volume 

Trade 

Balance 

The share of 

export to the 

EU in total 

exports 

2015  $ 76.794.546   $ 56.478.649   $ 133.273.195   $ -20.315.897  37.4% 

2016  $ 75.267.734   $ 59.981.416   $ 135.249.150   $ -15.286.318  40.2% 

2017  $ 81.971.590   $ 67.987.332   $ 149.958.922   $ -13.984.258  41.3% 

2018  $ 77.051.249   $ 77.429.205   $ 154.480.454   $        377.956  43.7% 

2019  $ 67.913.047   $ 76.726.198   $ 144.639.245   $    8.813.151  42.4% 

2020  $ 73.337.528   $ 70.019.688   $ 143.357.216   $   -3.317.840  41.3% 

When we look at the table, it is seen that Turkey's exports to the EU increased FROM 

37.4 percent in 2015 to 42.4 percent in 2019. However, in 2020, there was a decrease 

to 41.3 percent which can be attributed to the effects of Covid-19 on global trade. 

Nevertheless, the European Union is a critical trade partner for Turkey with a share of 

Turkey's total exports over 40 percent. 

3.3.1. Turkey's export manufacture of textiles, ready-to-wear/apparel, leather, 

and related products to the EU 

Textile and ready-to-wear exports in the European market, which are very important 

for Turkey's exports, also have a significant share in total European exports. According 

to Table 3.5, 16.4% of Turkey's total exports consist of textiles, ready-made clothing, 

and leather-related products, while in Table 3.4, it is seen that more than 40% of our 

total exports are to the EU. Therefore, Turkey's textile and ready-to-wear/apparel 

exports are more than its imports. This also contributes positively to the foreign trade 

deficit. The information in Table 3.5 gives Turkey's exports of textiles, ready-made 

clothing, and leather products in 2015, 2019, and 2020. This information also shows 

why the sectors are essential.  
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Table 3.5: Exports by ISIC, Rev.4, (general trade system)/thousand US $ (Turkstat, 

2021). 

Exports by ISIC, Rev.4, (general trade system)/Thousand US $ 

 

  

2015 2019 2020 

NACE13 Manufacture of 

textiles 

 11 140 440  11 505 824  11 485 382 

NACE14 Manufacture of 

wearing apparel 

 15 523 080  16 353 673  15 212 441 

NACE15 Manufacture of 

leather and 

related products 

 1 122 276  1 463 872  1 181 750 

NACE13,14,15 Total  27 785 796  29 323 369  27 879 573 

Share of C13-15 export 

in total export 

C13,C14,C15 

18.4% 16.2% 16.4% 

Total Export Total  150 982 114  180 832 722  169 637 755 

While total exports decreased in 2020 compared to 2019, it is seen that the share of the 

sector, which is the subject of the study, in total exports has increased. Therefore, it 

can be said that the effect of the pandemic on demand for ready-wear and supply crises 

was seen in 2020. If we look specifically at the share of textile products, ready-to-wear 

and leather, and related products in total exports, it is seen to have a value of 16.4%. 

As shown in Table 3.5, ready-made clothing has the largest share in textile, ready-to-

wear, and leather-related products, which have a value of 16.4% of Turkey's total 

exports. According to the data compiled from Eurostat, Turkey's total exports to the 

EU, textile exports, and ready-to-wear exports are given in Table 3.6. 

Table 3.6: General and sectoral import of EU-27 (Eurostat, 2021). 

 

*Million euro 2019 2020 Percentage Change 

% 

EU-27 Import 1940519 1714405 -11.70% 

Import from TR 69812 62439 -10.6 
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Table 3.7 (continued): General and sectoral import of EU-27 (Eurostat, 2021). 

 

*Million euro 2019 2020 Percentage Change 

% 

Share of Turkey 3.60% 3.60% 
 

EU-27 Import of 

ready-to-wear 

89483 98008 9.50% 

Import from TR 9837 9266 -5.80% 

Share of Turkey 11% 9.50% 
 

EU-27 Textile Export 18210 15259 -16.20% 

Import from TR 2934 2622 -10.60% 

Share of Turkey 16.10% 17.20% 
 

When the values in 2019-2020 are compared, it is seen that both the EU's total imports 

and Turkey's share in the EU's imports have decreased. However, while the EU's 

ready-to-wear imports increased, Turkey's ready-to-wear exports to the EU decreased. 

This situation might be a result of Turkey's competition environment. On the other 

hand, imports have significantly increased, particularly from China, as shown in Table 

3.7. Table 3.7 lists the top nations from which the European Union implications goods 

for ready-to-wear.  

Table 3.8: Top 10 ready-to-wear exporters to Europe, (ITC TradeMap, 2021). 

 

Rank 

 

Countries 2019 2020 Changes 

Between 2019-2020 

Share of 2020 

import 

  *Million $ *Percentage 

1 China 39.515 58.695 48.50% 42.40% 

2 Bangladesh 21.540 19.997 -7.20% 14.40% 
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Table 3.9 (continued): Top 10 ready-to-wear exporters to Europe, (ITC TradeMap, 

2021). 

 

Rank 

 

Countries 2019 2020 Changes 

Between 2019-2020 

Share of 2020 

import 

3 Turkey 13.437 13.592 1.20% 9.80% 

4 India 6.899 5.771 -16.30% 4.20% 

5 Vietnam 5.251 5.488 4.50% 4% 

6 Pakistan 5.279 5.258 -0.40% 3.80% 

7 Cambodia 5.079 4.375 -13.90% 3.20% 

8 England 3.665 3.598 -1.80% 2.60% 

9 Morocco 3.993 3.434 -14.00% 2.50% 

10 Myanmar 3.133 3.344 6.70% 2.40% 

 
Total 123.280 138.591 12.40% 100% 

While Turkey was the second-largest exporter country in the EU ready-to-wear market 

in the 2005-2018 period until 2012, it lost its rank to Bangladesh after 2012 and fell to 

the third rank. In 2020, it maintained its third place (Başkol, M., O., Özgen, S., 2019). 

It is seen in Table 3.7 that Turkey's ready-made clothing exports to the European 

market in 2020 have increased despite the Covid-19 pandemic. This may be due to the 

export-based growth strategies implemented and the advantages it creates for other 

countries due to the depreciation of the Turkish lira. 
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4. METHODOLOGY  

As already stated in the introduction, this thesis has two main objectives: 

• to assess the implications of the EU Green Deal for the Turkish textiles and 

ready-to-wear export industry; and the need of the sector for transition to a 

circular economy; 

• to assess the barriers and challenges to and potential for transition to a 

circular economy in the Turkish textiles and ready-to-wear export industry 

and to develop a strategic roadmap for action at the sectoral level. 

To reiterate, the thesis attempts to answer the following specific research questions 

(RQ) to fulfill the above-stated objectives: 

• RQ1: What is the current situation of the Turkish textile and ready-to-wear 

industry in the context of the European Green Deal? The sector’s economic 

and technological characteristics that may impact the circular economy 

transition, its export competitiveness, its emission levels and implications 

under CBAM? (as-is situation) 

• RQ2: What are the barriers to be eliminated and drivers to be utilized for 

transitioning to a Circular Economy in this sector? 

• RQ3: Which barriers and drivers should be considered more important than 

the others? 

• RQ4: What would be an effective and strategic sectoral roadmap for 

transition to a Circular Economy? 

The study uses multiple qualitative and quantitative methods for data and information 

collection and secondary and primary data analysis in order to answer these four 

research questions. Figure 4.1 presents the multi-layered process in the 

implementation of the research methodology.  
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RQ1 was addressed through inputs identified from a comprehensive survey of 

academic and policy-related literature on the circular economy, the EU Green Deal 

and EU Carbon Border Adjustment Mechanism, and the current characteristics of the 

Turkish ready-to-wear and textiles sector in this context. These inputs were used in the 

SWOT (Strengths, Weaknesses, Opportunities, and Threats) and PESTLE (Political, 

Economic, Social, Technological, Legal, and Environmental) analysis of the sector. 

Furthermore, there were two data-based sectoral analyses to answer RQ1, namely  

• calculation of the sector’s recent (2015-2020) RCA (Revealed Comparative 

Advantage) in Turkey and a number of essential competitor countries using  

sectoral exports data, 

• calculation of the sectoral GHGe (Greenhouse Gas Emissions) based on 

emissions data disaggregated by sector and input-output analysis. 

To address RQ2 and RQ3, we used a Fuzzy Cognitive Mapping (FCM) analysis on the 

main barriers and challenges to transition to the circular economy in Turkey's textile 

and ready-to-wear industry. This entailed first the identification of the main factors 

(altogether nine factors) as barriers to and drivers of circularization using the inputs 

from the survey of academic and policy-related literature on the current situation of 

the Turkish ready-to-wear and textiles sector and the circular economy. These factors 

were included in the FCM questionnaire shared with 16 experts (explained further in 

Section 6 and Appendix B). An analysis of the FCM findings served to answer RQ3 

regarding prioritization and causal links between the various barriers and drivers.  

Finally in-depth structured interviews were held with six experts towards answering 

RQ4 on the main elements of a roadmap.  The interview questions were derived from 

the outcomes of the FCM analysis and they were geared  to identify the main action 

items of a roadmap for transition to circular economy in the textile and ready-to-wear 

industry in Turkey.  Amer (2013) which presents a roadmap design on renewable 

energy systems in Pakistan served as an important methodological source and 

inspiration. The study by complies secondary data and descritptive statistics, collects 

and analyzes primary data using FCM, and finally expert interviews and workshops 

for a sectoral roadmap design. 
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Figure 4.1:Research Methodology. 
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5. AN ASSESSMENT OF THE COMPETITIVENESS AND EMISSIONS OF 

TEXTILES AND READY-TO-WEAR EXPORTS IN TURKEY 

 

5.1. Analysis of Sectoral Characteristics and Export Competitiveness 

This section first analyzes the current situation in the Turkish textile and ready-to-wear 

industry through SWOT, PESTLE, and Revealed Comparative Advantage (RCA) 

analyses. Then, the greenhouse gas emissions of 17 different sectors and the carbon 

taxes they may be exposed to will be calculated. 

5.1.1. SWOT analysis 

A SWOT analysis entails a well-structured strategic planning tool that evaluates the 

present state of an organization (could be a particular market or sector) by analyzing 

its Strengths (S), Weaknesses (W), Opportunities (O), and Threats (T). The extensive 

literature review and an examination of descriptive statistics, which were discussed 

above in Sections 3.2 and 3.3, served as inputs for the SWOT analysis of the Turkish 

textiles and ready-to-wear industry. (Section 6, on the other hand, will use inputs from 

experts through Fuzzy Cognitive Mapping and structured in-depth interviews). 

Strengths of the Turkish Textiles and Ready-to-wear Industry 

• Turkey is geographically suitable for cotton cultivation (Istanbul Chamber of 

Industry, 2012) 

• Full integration provided in the industry; existing yarn capacity, developed 

dyeing-finishing-printing sector, and presence of developed sub-industry 

(Istanbul Chamber of Industry, 2012) 

• Procurement of the orders received in a short time and fast loading and delivery 

(Özgür, 2006) 

• Being one of the World's largest exporters (Özbek et al., 2020) 
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Weaknesses of the Turkish Textiles and Ready-to-wear Industry 

• Higher costs compared to Far East and South Asian countries, especially 

China, which is the global rival in the sector (İş Bankası, 2011) 

• Production is reliant on imported inputs and subject to high import taxes 

(Özbek et al., 2020) 

• Unregulated production and unregistered employment 

• Although Turkey's productivity in cotton production is above the world 

average, the increase in input prices reduces production (Republic of Turkey 

Ministry of Trade, 2019) 

• Foreign dependence on textile machinery and chemicals  (Ozben, 2005) 

Opportunities in the Turkish Textiles and Ready-to-wear Industry 

• Proximity to key markets and transportation infrastructure for logistics (Taner 

Ersöz et al., 2021) 

• E-commerce advancements 

• Employment of foreign workers6 

Threats to the Turkish Textiles and Ready-to-wear Industry 

• Decreased attractiveness of the sector for the workforce, lack of qualified and 

trained workforce  (Ozben, 2005) 

• Experiencing sharp fluctuations in raw material prices causes exporters to have 

difficulty determining costs (İş Bankası, 2011) 

• As a result of the increase in production using imported intermediate goods 

such as yarn and fabric, the decrease in the added value created within the 

country (Arslan, 2008) 

• With the free trade agreement signed between the EU and Vietnam, Turkey's 

largest export market in the sector, tariffs will decrease (Anadolu Agency, 

2020)  

• Alignment with the Green Deal implemented by the EU (Republic Of Turkey 

Ministry of Industry and Technology, 2021) 

 
6 Turkey has a large Syrian refugee population. While it means an increase in the labor supply 
for businesses, this situation provides many refugees with an informal and poor working 
environment. Uysal & Volkan, (2020) stated that Syrian refugees work in the ready-to-wear/ 
apparel sector for low wages and longer working hours. 
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• Additional taxes and costs incurred due to the Green Deal and the potential 

impact of CBAM 

5.1.2. PESTLE analysis of Turkish ready-to-wear sector in the context of Green 

Deal 

PESTLE analysis entails an assessment of the Political, Economic, Social, 

Technological, Legal, and Environmental dimensions of a given organization (JISC 

InfoNet, 2012; Akça et al., 2016). This framework can also be defined as an approach 

that aims to identify and analyze macroeconomic variables associated with the 

institution in a specific environment (Alanzi, 2018). Pestle analysis is used by many 

companies that are opening to foreign markets and aim to expand. For example, global 

companies such as Starbucks, Nike, Adidas, and Uber use PESTLE analysis to expand 

their operations in foreign countries (Shtal et al., 2018). Consequently, PESTLE 

analysis gives a satellite picture of the external world (Ward & Rivani, 2005). 

Although there are studies conducted with pestle analysis in the literature, there is a 

research gap in the context of the Green Deal. 

The PESTLE analysis of the Turkish textiles and ready-to-wear industry in this part of 

the study is based on the secondary data presented in Sections 3.2 and 4.1.2. and 

previous scientific studies. The framework in Baliyan (2021) was also used to 

determine the items in the PESTLE analysis. 

Political 

• While the environment was included as a state policy for the first time with the 

1963-1967 First Development Plan, the environment remained only in the dimension 

of nature protection and public health for a long time. However, in the development 

plans after 1990, it was emphasized that economic activities should be undertaken to 

protect the environment (Çelikyay Hamza, 2021) 

• By the 2000s, it can be argued that the "Climate Change Specialization 

Commission Report" prepared by the State Planning Organization with the start of the 

EU negotiation processes and covering the necessary legal and institutional 

arrangements, was one of the first severe initiatives on climate change in the country 

(S. Kaya & Ilgıt, 2021). 

• Turkey became a party to the UNFCCC, which was accepted in 1992, only in 

2004. In this context, it can be said that a reactive environmental policy is followed. 
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• On August 26, 2009, Turkey became a signatory to the Kyoto Protocol. 

• Although studies on environmentally friendly production and sustainable 

economy were carried out with various action plans in the following years, all of them 

are striving to keep up with the European Union 

• By 2021, the Paris Agreement, which has not been ratified by Eritrea, Libya, 

Iraq, Iran, Yemen, and  Turkey, has been ratified by Turkey. 2021 was when Turkey 

took more comprehensive steps to combat climate change. The Green Deal Action 

Plan is one of these steps. The inclusion of textiles as one of the priority areas in the 

circular economy, which is included in the Green Deal Action Plan targets, is also 

essential for textile exporters. 

• With the start of the European Union negotiations, Turkey's signing of the 

customs union agreement in 1995 was a situation that strengthened the trade between 

Turkey and Europe. On the other hand, conditions such as free trade agreements with 

third countries disadvantage Turkey. 

Economic 

• In 2022, the monthly net minimum wage will be 4,250 liras. 

• Although Covid 19 has shaken the whole world economically, a severe 

inflation problem has arisen in Turkey. In 2021, the annual CPI increased by 36.08%, 

according to TURKSTAT data. Subsequently, Turkey's currency depreciated the most 

of any emerging-market currency in 2021 (Turkey’s Lira Slides Amid Questions Over 

Currency-Defense Tool - Bloomberg, n.d.) 

• Turkey's ready-made clothing exports to the European market in 2020 have 

increased despite the Covid-19 pandemic compared to 2019. 

• In the ready-to-wear sector, Turkey is one of the top manufacturers, as well as 

China, Bangladesh, Vietnam, India, the UK, and Indonesia. 

• Due to the foreign dependency on raw materials and energy, the fluctuating 

course of the currency forces the producers economically. 
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Social 

• In Turkey, which has a population of 84.34 million, the population growth rate 

was 1,084% in 2020. However, it has been observed that the population growth rate 

has tended to decrease in recent years. 

• Regarding social issues, Turkish textile and ready-to-wear contribute 

positively by having the highest employment capacities within the manufacturing 

sector, with 41% of registered workers being female, compared to Turkey's female 

employment rate of 31%. As a result, efforts to develop textile and ready-to-wear 

commerce in Turkey are assisting in improving social indicators, which is critical for 

responsible business (Dutch Ministry of Foreign Affairs, 2021). 

• The participation of individuals is essential for the realization of the circular 

economy, and environmental awareness has a positive effect on sustainable 

consumption (Parajuly et al., 2020); there is a relationship between education level, 

income, and environmental awareness (Liu & Bai, 2014). 

Technological 

• In the textile and ready-made clothing sector, 12% of the total costs consist of 

energy costs (EİGM Raporları - T.C. Enerji ve Tabii Kaynaklar Bakanlığı, n.d.). 

Therefore, it is necessary to implement technologies that will reduce energy use in the 

production process in order to both reduce costs and achieve sustainable production. 

However, Turkey is behind the world average in environmental and industrial 

processes (Balbay et al., 2021). 

• Given the fact that there is no evidence of low total factor productivity in 

Turkish Textile and Clothing manufacturing, their current production and 

organizational systems provide limited room for innovation (World Bank, Country 

Economic Memorandum: Firm Productivity and Economic Growth in Turkey, n.d.) 

• Technology transfers are not very common in Turkey (Balbay et al., 2021). 

However, these are necessary for the circular economy to thrive; other businesses in 

closed loops are also part of the loop, all stakeholders are integrated, and the symbiosis 

approach (De Angelis et al., 2018). 
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Legal 

• Published in the Official Gazette in 2011 and originally designed by the EU 

Commission in 2001, the Integrated  Pollution Prevention and Control (IPPC) 

Reference  Document  on  Best  Available Techniques for the  Textiles  Industry is one 

of the primary references in environmentally friendly production. 

• Regulation on Control of Water Pollution dated 31 December 2004 

• Regulation on the Control of Pollution in the Aquatic Environment Caused by 

Dangerous Substances, dated November 26, 2005. 

• With the Criteria for Giving Ecolabel for Textile Products, companies can 

prove that they carry out environmentally friendly production. The Environmental 

Label Regulation, published in the Official Gazette dated 19.10.2018 and numbered 

30570, is implemented using the TS EN ISO 14024 Type 1 Environmental Labeling 

standards. In the criteria for granting eco-labels, reference is also made to Best 

Available Techniques. 

• Occupational Health and Safety Law No. 6331 is an essential regulation for 

producing textiles, ready-made clothing, and leather products, which is one of the 

leading sectors in the frequency of workplace accidents. 

Environmental 

• 179 billion 478 million TL environmental protection expenditure was made in 

5 years covering the 2016-2020 period (TURKSTAT, 2021). A significant part of these 

expenditures is on waste management. The widespread use of recycling in textiles is 

critical. 

• The Packaging Waste Control Regulation was issued in the Official Gazette on 

June 26, 2021, as part of the Zero Waste Project's operations, which won a UN global 

action award. 

• Full compliance with the Green Deal has not been achieved, a roadmap has not 

yet been presented for businesses, and exporters are not ready for it. 

• There is a lack of awareness about carbon footprint and ecolabel. As a result, 

only one textile and the ready-to-wear company is entitled to take ecolabel (Minister 

of Environment, Urbanisation and Climate Change- Ecolabel, 2021.) 
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5.1.3. Comparison of Turkish textile and ready-to-wear industry with selected 

South Asian countries based on the RCA index 

The revealed comparative advantage (RCA) export index is defined as the ratio of the 

share of a country's exports in a specific product category in its total exports to the 

share of global exports in that specific product category in total global merchandise 

exports (Balassa & Noland, 1989). 

The index is calculated as follows: 

RCA= 
𝑥𝑖

𝑡∕∑𝑥𝑖
𝑡

𝑥𝑖
𝑤∕∑𝑥𝑖

𝑤         ( 5-1) 

    Source: (Birol; Erkan & Saricoban, 2014; Maqbool & Atiq-ur-rehman, 2020)   

Where,  

Xi
t=Textile and clothing exports of country t (for example Turkey) 

 ΣXi
t = Country t’s (Turkey’s) total exports 

Xi
w = Global textile and clothing exports  

ΣXi
w=Global total exports  

The value of the RCA index ranges from zero to infinity, with zero indicating no 

exports and infinity indicating that the selected industry is a significant exporter 

compared to the country's other sectors. A value of more than one on the RCA index 

shows a comparative advantage, or as Balassa refers to it, a disclosed comparative 

advantage (Rivlin, 2000; Maqbool & Atiq-ur-Rehman, 2020). 

There are many studies in the literature using the RCA analysis to assess the 

competitiveness of a country in a particular sector. Çoban and Kök (2005), for 

example, analyzed the competitiveness of Turkey against EU countries in the textile 

and ready-to-wear sectors for the period 1989-2001. The study concludes that while 

overall Turkey has a competitive advantage over EU countries in both textile and 

ready-to-wear exports, its competitiveness has decreased in recent years.   

Erkan (2013) assessed the competitiveness of the Turkish textile and ready-to-wear 

sector with the RCA approach for the period 1993-2009. The study calculated RCA 

for 59 product groups in the textiles sector and 37 for the ready-to-wear sector based 

on SITC Rev.3. The study found that 43 product group exports of the textile industry 

and 34 product group exports of the ready-made clothing industry in Turkey, have a 
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competitive advantage. In Erkan & Yildirimci (2015), the RCA index for raw cotton 

was determined as 2.58 between 1993-2002 and 1.50 between 2002-2013 on average. 

In this section, we present the calculation of the RCA index for the Turkish textiles 

and ready-to-wear industry for the period 2014-2019 hence updating the previous 

studies, as well as calculating the RCA index for a number of competitor countries, 

namely Vietnam, India, Pakistan and Indonesia for the same period. As already 

mentioned in the previous section, these are countries (with the exception of Indonesia) 

that are ranked high in terms of exports to the EU in this sector.   

Tables 5.1 and 5.2 present export data for textiles and clothing, including ready-to-

wear and ready-to-wear, with SITC codes 65 and 84, respectively, which were 

obtained from UN Comtrade; and Table 4.3 shows the RCA index for Turkey and the 

other countries calculated using this data. 

Table 5.1: Textile and clothing export of selected countries by years (billion US$) 

(Prepared by the author based on the UN Comtrade Database, 2021). 

    Turkey World Vietnam India Pakistan Indonesia 

2014 

Textile 12.46 318.86 5.18 18.18 8.37 4.74 

Clothing 17.34 467.74 20.29 17.77 5.8 7.73 

Textile and Clothing 29.8 786.6 25.47 35.95 14.17 12.47 

Total 163.29 18456.49 150.21 315.08 24.72 174.5 

2015 

Textile 10.94 297.26 5.63 17.18 7.56 4.4 

Clothing 15.7 463.01 22.02 18.27 5.81 7.67 

Textile and Clothing 26.64 760.26 27.65 35.45 13.36 12.06 

Total 143.6 16126.27 162.02 259.07 22.09 148.96 

2017 

Textile 9.89 301.33 7.06 12.57 5.49 3.86 

Clothing 17.4 438.45 25.1 22.82 7.95 8.47 

Textile and Clothing 27.29 739.78 32.16 35.39 13.44 12.33 

Total 157.89 17249.43 215.11 291.81 21.88 166.91 

 

2019 
Textile 10.23 309.4 7.22 12.41 5.41 3.54 

Clothing 17.9 458.92 32.62 21.93 8.71 8.82 



 

49 

 

Table 5.2 (continued): Textile and clothing export of selected countries by years 

(billion US$) (Prepared by the author based on the UN Comtrade Database, 2021). 

 

 

Textile and 

Clothing 
28.14 768.32 39.85 34.35 14.12 12.36 

Total 178.83 18264.97 264.6 323.14 23.75 164.13 

2020 

Textile 11.7 328.93 9.8 13 7.1 2.9 

Clothing 15.5 417.32 28.1 15 6.2 7.7 

Textile and 

Clothing 
27.2 746.25 37.9 28 13.3 10.6 

Total 205.7 17005.89 287.8 474.15 25.26 181.71 

Table 5.2: RCA index of selected countries based on  export values by years. 
 

Turkey Vietnam India Pakistan Indonesia 

2014 4.28 3.98 2.68 13.45 1.68 

2015 3.94 3.62 2.90 12.83 1.72 

2017 4.03 3.49 2.83 14.32 1.72 

2019 3.74 3.58 2.53 14.13 1.79 

2020 3.01 3.00 1.35 12.00 1.33 

As seen in Table 5.2, Turkey's RCA index declined from 4.28 in 2014 to 3.0 in 2020. 

Especially for Pakistan, it seems how vital the sector is. On the other hand, when 2014 

and 2020 are compared, the importance of all countries decreases. The decrease rate 

of Vietnam is slightly less than the decrease rate of Turkey. On the other hand, the 

index value of Vietnam, which is among its competitors and has signed a free trade 

agreement in 2020 with the European Union, was 3.00 in 2020. With this agreement 

signed between Vietnam and the EU, it will negatively affect the competition for 

Turkey. 

On the other hand, Kaya & Oduncu (2016) determined the RCA value for Turkey as 

4.93 and Vietnam as 2.23 for 2013. Therefore, it is thought that the export of products 
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such as textiles, shoes, and electronics from Vietnam to the EU will increase. 

According to Ayhan Zeytinoğlu, President of the Economic Development Foundation, 

Vietnam's exports to the EU will increase by 45% by 2025 (İKV, 2020). 

On the other hand, the 12% tariff applied to the textile products subject to the study 

will also be abolished. Due to the Customs Union Agreement, this privilege will affect 

Turkey as a third country (TOBB, 2021). Furthermore, Bashimov (2017) compares 

Turkey with the ASEAN-57 countries based on the RCA index between 2000 and 

2014, which are among the rival countries for Turkey, and shows that Turkey was the 

country with the highest RCA index value in the textile and ready-to-wear industry. 

5.2. Greenhouse Gas Emissions of the Turkish Textiles and Ready-to-Wear 

Industry and Implications under the Carbon Border Adjustment 

Mechanism  

5.2.1. An overview of the sector with respect to emissions and the European 

Green Deal 

The European Green Deal refers to all of the EU's action plans to play a leading role 

in addressing the climate issue and global warming. The European Green Deal outlines 

a set of initiatives to achieve carbon neutrality for all EU member states by 2050 (Şahin 

et al., 2021). The European Green Deal, announced by the European Commission in 

December 2019, is a roadmap to promote the European Union's transition to a climate-

neutral economy by reducing carbon emissions to 55% by 2030 compared to the 1990 

level and achieving carbon neutrality8 by 2050 (Sikora, 2020).  

EU construes Green Deal as a roadmap in order to overcome global warming and 

sustainable economic growth. In fact, the Green Deal has been described as a lifespan 

for getting over the effects of the Covid199 pandemic. As a result, The European Green 

Deal will be funded with a third of the 1.8 trillion euro investments from the Next 

Generation EU Recovery Plan and the EU's seven-year budget (European 

Commission, 2021).   

 
7 ASEAN-5 countries are Indonesia, Malaysia, Thailand, Philippines and Singapore. 
8 Carbon neutrality is“condition in which during a specified period there has been no net increase in 

the global emission of greenhouse gases to the atmosphere as a result of the greenhouse gas emissions 

associated with the subject during the same period” (The PAS 2060, 2009; (Birkenberg et al., 2021). 

 
9 An outbreak of coronavirus infection, declared a pandemic by the World Health Organization, 

emerged in China in late 2019. 
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Turkey released a total of 506.1 Mt CO2e of greenhouse gas emissions into the 

atmosphere in 2019. The GHG Inventory divides this total into four categories: energy 

combustion (364.4 Mt), industrial and agricultural activities (124.4 Mt), and waste 

(17.2 Mt) ( Turkstat, 2021). 

 

Figure 5.1: GHGe of Turkey (UNFCCC, 2021). 

56.5 Mt of greenhouse gas emissions in the energy sector come from household 

consumption (UNFCCC Report, 2021). After household energy consumption and 

waste are set aside, the remaining 432.5 Mt can be allocated to find each sector's 

greenhouse gas emissions. The current Turkstat data, which is for 2019, does not show 

the greenhouse gas emission values on a sectoral basis by going down to the lower 

breakdowns in the industrial sector, as seen in Figure 5.1. 

 

Figure 5.2: Greenhouse gas emission of Turkey by sector (Turkstat, 2021). 
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While the European Union aims to reduce its greenhouse gas emissions by 55% in 

2030 compared to 1990, it is seen in Figure 4.2. that Turkey's greenhouse gas 

emissions have increased significantly since 1990. 

Table 5.3: Top 10 emissions account by NACE Rev. 2 activity of EU and Turkey 

(Eurostat, 2021). 

GEO (Labels) 2018 GHG 

Emission(MillionTonnes) 

European Union - 27 countries (from 2020) 2.524.675.315 

Germany (until 1990, former territory of the 

FRG) 

623.401.348 

Turkey 364.745.962 

United Kingdom 302.809.220 

Poland 295.208.244 

Italy 255.425.241 

France 230.325.044 

Spain 213.033.728 

Netherlands 146.428.229 

As seen in Table 5.4, Turkey is the country that causes the most significant greenhouse 

gas emission after Germany in terms of greenhouse gas emissions originating from 

economic activities. Green deal will bring sweeping changes to combat climate change 

and ensure sustainable economic growth. The European Union is the region where 

Turkey exports the most and has economic relations. In this context, the green deal 

may also affect foreign trade with the European Union.  

There are various studies in the literature examining carbon emissions on a sectoral 

basis. For example, Alcántara ve Padilla (2006), Ipek Tunç et al., (2007), Sel et al., 

(2020), and Acar et al., (2022) use input-output analysis and total greenhouse gas 

emission statistics to evaluate the magnitude of emissions by sectors.  



 

53 

 

There are three levels of assessing emissions caused by economic activities. Scope 1 

emissions are those deemed to be under the manufacturer's direct control at the facility 

or level of the production sector (i.e., emissions from stationary combustion are in this 

class). Scope 2 emissions are those brought on by the production of intermediates used 

as inputs in that factory or sector, such as electricity and steel. Scope 3, on the other 

hand, considers indirect factors such as transportation. 

 

Figure Error! No text of specified style in document.5.3: Scope approach to 

greenhouse gas emissions (Cagiao et al., 2012). 

For the current CBAM regulations, it is sufficient to look at scope1 only, as CBAM 

addresses the greenhouse gas generated from direct sources in production. However, 

if the framework of CBAM would be extended, emissions resulting from Scope 2 

(energy, utilities) and 3 (raw materials, and final product logistics) would also be 

included (see below for further discussion).  

5.2.2. Calculations of sectoral greenhouse gas emission  

In 2019, the European Commission identified the textile industry as a circular 

economy priority area. However, in European nations, 85 percent of raw material 

resources, 92 percent of water usage, and 93 percent of land use in the textile industry 

are not realized. Still, in countries where textile manufacturing is done, 76 percent of 

greenhouse gas emissions of textiles are generated in these exporter countries 

(Eurpoean Enviromental Agency, 2021). In this context, Turkey, one of the biggest 

exporters in the textile market, may also be affected by the EU's restrictions which are 

enacted to protect manufacturers operating in the EU. 
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In the study conducted for the province of Izmir, the textile sector ranks 7th in carbon 

emissions. The textile industry ranks 4th in export-sourced greenhouse gas emissions 

(İzmir Development Agency, 2021).  

Figures 5.4 show the total greenhouse gas and production amounts of Turkish textile 

and ready-to-wear (C13-C15). 

 

Figure 5.4: Turkey's greenhouse gas emissions in manufacture and manufacture of 

textiles, ready-to-wear/apparel, leather, and related products (t CO2e) (Eurostat, 

2021). 

In this part of the study, the greenhouse gas emissions of the sectors exporting to the 

European market were found. One of the methods used to calculate the sectoral 

greenhouse gas emissions or the carbon cost incurred is to develop a model based on 

the input-output data. (Acar et al., 2022.; Budzinski et al., 2020; Hetherington, 1996; 

Ipek Tunç et al., 2007; Perese, 2010; Sel, 2019). Regarding the sectoral greenhouse 

gas emissions exported to Europe, the latest input-output data (2012) published by 

Turkstat should be adapted to the year (2018) of the latest sectoral greenhouse gas 

emission data published.  

The RAS method is generally used in the literature to update the Input-Output table. 

The RAS technique is an iterative biproportional adjustment of rows and columns 

devised separately by several academics in the 1930s, including Kruithoff and 

Sheleikhovski.  

Based on Deming and Stephan's work, Stone developed the approach for updating 

Input-Output tables in 1961 (UN Handbook, 1999; Ahmed & Preckel, 2007). The 
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study of Acar et al. (2022) was used to adapt the IO table to 2018. Although there is 

no sum of Turkey's greenhouse gas emission by sectors in Eurostat data, CO2, 

methane, and nitrous oxide (in CO2) data are included. The sum of these data was used 

in the calculations. F gases in Figure 5.4, which constitute 1.2% of greenhouse gases, 

are not included. 

To find the greenhouse gas emissions of the sectors exporting to Europe with the 2018 

IO table, (𝐼 − 𝐴)-1 Leontief inverse matrix, the diagonalized sectoral European export 

data (million TL) and the sectoral greenhouse gas emission values obtained from 

Eurostat (Eurostat - Data Explorer, 2021), were converted into a diagonal matrix, 

multiplication of the matrices of the state is done. The formula showing this calculation 

is given below. 

(5-2) 

𝐺HGe = 𝐾ghg(𝐼−𝐴)-1EXEU28  (Acar et al., 2022) 

The calculation is based on IO provided to find greenhouse gas emissions according 

to the scopes 

Table 5.4: Sectoral GHGe of Turkey (calculated by Authors). 

Sectors NACE Rev. 

2 Codes 

Scope 1(Mt 

CO2e) 

Scope 2(Mt 

CO2e) 

Scope 

3(Mt 

CO2e) 

MIN: Manufacture of other non-

metallic mineral products 

C23 5.16542057 0.76254161 3.64220779

1 

AG: Agriculture A 2.56677153 0.04270424 0.61527942

2 

MET: Manufacture of essential 

metals 

C24 1.79757518 0.18667761 1.15763028

4 

TR: Transportation and Storage H49-H53 1.33 1.04069085 1.23804406

4 

CH: Chemical Products C20-C22 1.3151592 0.0599913

4 

0.37239

2195 
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Table 5.4 (continued): Sectoral GHGe of Turkey (calculated by Authors). 

 
Sectors NACE Rev. 

2 Codes 

Scope 

1(Mt 

CO2e) 

Scope 

2(Mt 

CO2e) 

Scope 

3(Mt 

CO2e) 

TC: Textiles. Clothing C13-C15 1.042064

6 

0.057878

13 

0.419793

54 

OE: Other Economic activities C16.C30-

C33.E36-

E39. 

0.774266

05 

0.038248

08 

0.391931

463 

G45-G47. 

N80-N82 

MW: Machinery. Devices C25-C28 0.565194

94 

0.030636

71 

0.378186

905 

FO: Manufacture of food products; 

beverages. and tobacco products 

C10-C12 0.305571

93 

0.008773

29 

0.166492

986 

 

 

Figure 5.5: GHGe by Sector (calculated by Authors). 
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Based on the current (December  2021 ) Eurostat data published for 2018, it is seen 

that the production group (C13-C15), which also includes the textile and apparel 

industry, is the 6th most significant greenhouse gas emission source. 

5.2.3. The impact of carbon border adjustment mechanism on the Turkish textiles 

and ready-to-wear sector in the context of the European Green Deal 

A carbon border adjustment system is at the heart of the European Union's proposals 

to integrate climate action and trade policy under the European Green Deal (CBAM). 

Carbon leakage, or the movement of corporate activity to nations with less stringent 

climate legislation, is the goal of these charges on goods entering the EU (European 

Commission, 2020). Apart from the focus on compliance with WTO standards, policy 

debates have so far given little consideration to the policy's effects outside the EU's 

boundaries. However, various nations may be affected differently by this policy. For 

example, countries whose exports to the EU constitute a significant part of their 

economy may see particular industries collapse in the case of a CBAM (Eicke et al., 

2021). The determined attitude of the European Union to reduce carbon emissions is 

not only due to environmental awareness. The European Union also sees the green 

deal as a way to establish a sustainable economy. In this context, third countries are 

also affected by the Green Deal. Therefore, the European Union should adapt to this 

purpose with all its stakeholders. In fact, bank decisions to continue giving credit to 

the high-carbon sector, and hence to the economy's most polluting activities, may 

jeopardize the achievement of sustainable finance public policy objectives(O’Neill, 

1998).  

The goal of reducing carbon emissions within the scope of the green deal for the 

European Union is so important that they see it as a key to the economic contraction 

and recovery in the Covid-19 process. Furthermore, von der Leyen10 stated in a recent 

media interview that the European Green Deal would be at the center of the EU's 

economic strategy to "bounce back" from the COVID-19 problem ( European 

Parliament, 2021). That shows how much the European Union attaches importance to 

the green deal and circular economy because they see it as a recipe for salvation. 

Hereby, a third of the 1.8 trillion euro investments from the NextGenerationEU 

Recovery Plan and the EU's seven-year budget will go toward the European Green 

Deal (European Commision, 2021). This is why President von der Leyen was dead 

 
10 President of the European Commission 
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right when she referred to the European Green Deal as "Europe's man on the moon" 

moment. The plan focuses on how the circular economy, biodiversity, renovation 

wave, and farm-to-fork approach interact with other Green Deal policies to improve 

the EU's preparation for climate change consequences (Isabelle, 2021). The circular 

economy action plan, established in March 2020, encourages resource sustainability, 

particularly in resource-intensive industries11 with significant environmental effects, 

such as electronics, textiles, and construction. The strategy includes avoiding waste, 

promoting circularity, and implementing a sustainable product policy framework 

throughout critical value chains (Isabelle, 2021). 

Climate neutrality will remain a pipe dream without a paradigm shift in research, 

innovation, breakthrough cleantech, and bold investment decisions (E.C.A., 2021). 

Imposing a carbon fee on imported goods might help achieve this aim. Imports account 

for almost a quarter of all emissions generated by all commodities consumed or 

processed in the EU. Manufacturers in Europe are likewise in favor of such a fee. Since 

2005, many people have been paying for carbon emissions under the EU's Emissions 

Trading System. Most firms' emissions are capped under the ETS12, and they can buy 

emission permits from other companies if they exceed their limitations. European 

manufacturers, particularly those that produce carbon-intensive goods such as steel 

and chemicals, have complained that plans to raise ETS carbon costs will put them at 

a competitive disadvantage against imports from countries with low environmental 

standards and thus not subject to such regulations lowering manufacturing costs. From 

the standpoint of European industries, a carbon border tax may help level the playing 

field. However, planning to accomplish these admirable objectives contains a clause 

that will undoubtedly have significant ramifications for EU trading partners. The 

European Union is considering enacting a carbon border adjustment mechanism, 

sometimes known as a carbon border tax (Aylor et al., 2020). Figure 5.6 shows that 

CBAM will affect the sectors directly or indirectly. 

 
11 Resource-Intensive Industries; Sectors in which the resources (for example, water, energy, 
materials) needed for the production, processing, and destruction of a good or service or the 
completion of a process or activity are intensively used. 
12The ETS has been the EU's main project to meet its Kyoto Protocol climate objectives. It's a cap 
and trade system in which governments establish a total quantity of greenhouse gases that can 
be emitted cap for a given period and issue tradable emission permits trade. These permits, 
typically suitable for 1 ton of CO2, constitute the currency in carbon markets (Bayer & Aklin, 
2020). 
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Figure 5.6: Sectors may be affected by CBAM (Aylor et al., 2020). 

Because they are large consumers of carbon-intensive inputs, other industrial sectors 

would face an indirect but significant impact from the EU carbon border tax. For 

example, these industries directly affect textiles, ready-to-wear/apparel, and medicinal 

items. However, since carbon-intensive materials account for a smaller amount of a 

product's value, the tax would have a less direct impact on many things farther down 

the value chain (Aylor et al., 2020). 

The carbon border adjustment mechanism is projected to significantly impact Turkey's 

emission-intensive exports  since the EU remains the leading destination for Turkish 

exports (Acar et al., 2022). In the study of Eicke et al. (2021), it has been shown that 

Turkey's level of exposure to CBAM is relatively high in two different scenarios. The 

study showed that if CBAM is applied to sectors such as iron, aluminum, cement, and 

energy in the short-term scenario, it will be highly affected if applied to all industries 

in the long-term scenario. During 2023-2025, CBAM will be implemented as a 

transition period with no financial commitments. Importers shall report on their 

imports' direct and indirect emissions every quarter during this time. While direct 

emissions from the manufacturing process (Scope 1) are initially assessed within the 

scope of CBAM, it is stated that indirect emissions can be included in the scope based 

on the assessment to be made at the end of the transition period. Thus it can be 

harmonized with the EU-ETS approach. Beginning in 2026, the financial burden of 

CBAM will be reflected following the transition phase. 
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5.2.4. Carbon price/taxes in Europe 

Economists and international organizations have long argued for carbon prices/taxes 

(EEA, 1996, OECD, 1996; Baranzini et al., 2000). A carbon tax's goal is to halt global 

warming, generally in the context of agreed-upon objectives for limiting or decreasing 

GHG emissions, considering scientific data, the danger of inactivity, and the prospect 

of achieving some carbon reduction at no net cost (Ekins & Barker, 2001). A carbon 

tax is already implemented in some countries. Figure 5.7 includes countries applying 

ETS or carbon tax. Although Turkey does not implement it, it evaluates the 

application. The Paris Agreement and the green deal, which entered into force six years 

after its signing, increase the possibility of realizing this practice. Perese (2010) 

established a particular input-output model for the US economy to regulate CO2 

emissions in his study. The study investigated the effect of a $20 tax on one tonne of 

CO2 emissions using input-output models. It is stated that the additional tax to be 

imposed on CO2 emissions as a result of the application will cause an increase of 

approximately 10% in the prices of energy goods such as natural gas, electricity, and 

gasoline. 

 

 

Figure 5.7: Countries that implement ETS and/or Carbon Tax (World Bank, 2021). 
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Carbon pricing is a valuable tool for most countries as it can make significant advances 

at both high efficiency and low cost. In addition, carbon pricing encourages incentives 

that propagate up and down supply chains and possibly entire economies, resulting in 

emissions reductions when implemented (Hepburn et al., 2020).  

ETS's carbon price reached its highest price on December 8, 2021, at 90,75 Euros. By 

the end of 2021, it is expected to be in the range of 90-100 euros so that businesses 

will turn to more sustainable methods (Reuters, 2021). 

Businesses exposed to carbon tax have different options; paying tax following the 

tariff, its cost reflected in the prices, minimizing the carbon intensity in the product to 

avoid being caught in the tariff, or avoiding tax by shifting production to other 

countries (Baranzini et al., 2000). In countries where a carbon tax is enforced, 

producers can move their production to different countries. 

To prevent carbon leakage, developed nations (such as the United States and the 

European Union) recently suggested carbon levies on commodities imported from 

developing countries (like Turkey) that do not have emission standards (Fang et al., 

2020). In the literature, some studies examine the scenario of a carbon tax at different 

prices and make cost analyses for third countries (Acar et al., 2022.; Şahin et al., 2021; 

Weber & Cabras, 2021; Lovcha et al., 2022).  

The costs that Turkey may be exposed to due to greenhouse gas emissions from exports 

to Europe are given in Table 5.2. To find the costs in the scenario that the carbon price 

per ton is considered as 90 euro, the greenhouse gas emission values in Table 5.2 were 

used. (Scope1+Scope2+Scope3)  

The EU has the potential and means to use the revenue generated by these taxes to 

support clean energy generation innovations and production efficiency to meet the 

Paris Agreement and the Green Deal goals while increasing the demand for sustainable 

products (Elkerbout et al., 2020). 
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Table 5.5: Potential cost of carbon border adjustment mechanism on Turkey’s export 

to EU-28 in case of 90 Euro. 

Sectors NACE 

Rev.2 

Codes 

Carbon 

Cost in 

million 

Euro 

(scope 1) 

Carbon 

Cost in 

million 

Euro 

(scope 2) 

Carbon 

Cost in 

million 

Euro 

(scope 3) 

Total cost 

in million 

Euro 

MIN: Manufacture of 

other non-metallic 

mineral products 

C23 464.89 68.63 327.80 861.32 

AG: Agriculture A 231.01 3.84 55.38 290.23 

MET: Manufacture of 

basic metals 

C24 161.78 16.80 104.19 282.77 

TR: Transportation and 

Storage 

H49-H53 119.70 93.66 111.42 324.79 

CH: Chemical Products C20-C22 118.36 5.40 33.52 157.28 

TC: Textiles, Clothing C13-C15 93.79 5.21 37.78 136.78 

OE: Other Economy C16,C30-

C33,E36-

E39, 

G45-

G47,N80-

N82 

69.68 3.44 35.27 108.40 

MW: Machinery, 

Devices 

C25-C28 50.87 2.76 34.04 87.66 

FO: Manufacture of 

food products; 

beverages and tobacco 

products 

C10-C12 27.50 0.79 14.98 43.28 
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Table 5.5 (continued): Potential cost of carbon border adjustment mechanism on 

Turkey’s export to EU-28 in case of 90 euro. 

 
Sectors NACE 

Rev.2 

Codes 

Carbon 

Cost in 

million 

Euro 

(scope 1) 

Carbon 

Cost in 

million 

Euro 

(scope 2) 

Carbon 

Cost in 

million 

Euro 

(scope 3) 

Total cost 

in million 

Euro 

MOT:Manufacture of 

motor vehicles, trailers 

and semi-trailers 

C29 24.51 1.03 15.77 41.30 

EL: Electricity, gas, 

steam and air 

conditioning supply 

D35 18.17 18.17 -10.48 25.87 

PR: Professional 

Services 

J58 - J63. 

M. N77 -

N78, S94 - 

S96 

12.60 0.40 4.01 17.01 

PA: Paper Products C17-C18 8.27 0.43 3.99 12.70 

To: Tourism N79, R90 - 

R93 

8.10 0.40 5.95 14.45 

MQ: Mining and 

quarrying 

B 7.54 0.16 0.80 8.50 

PE: Manufacture of 

coke and refined 

petroleum products 

C19 6.24 0.08 3.93 10.26 

FS: Financial and Real 

Estate Services 

K64 - K66, 

L68, M69, 

M70 

1.80 0.07 0.31 2.18 

CN: Construction F 0.53 0.02 0.37 0.91 
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Table 5.5 shows the carbon taxes that Turkey's exports to Europe may be exposed to 

disaggregated by 24 economic activity categories. The sector with the highest possible 

environmental tax costs with 861.3 Million Euros both Scope 1 and including all three 

scopes, is the sector titled manufacturing other than non-metallic mineral products. 

This sector entails products with the C23 Nace Rev2 Code such as glass, cement, and 

porcelain. In iron and steel, cement, aluminum, fertilizers, and electricity, which are 

the main sectors where CBAM is planned to be implemented, it is considered that 

greenhouse gas emissions, which are included in Scope 1, will be taxable. On the other 

hand, it has been stated that the scope will be expanded in the future and will consist 

of other sectors as well (European Commission, Carbon Border Adjustment 

Mechanism, 2021.). The textile and ready-to-wear/apparel sector, which is one of the 

primary sectors in the circular economy, and plays a vital role in realizing the Green 

Deal target, is also a sector that is likely to be affected by the expansion of the scope 

of CBAM in this context. According to Table 5.2, the carbon tax likely to be incurred 

by the textile and ready-to-wear industry is 93.79 Million Euros for Scope 1 and 136.8 

Million Euros for total including Scope 1, 2 and 3. The textile sector, which is one of 

the priority areas of the circular economy, can significantly reduce greenhouse gas 

emissions with circularization. 
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6. A STRATEGIC ROADMAP FOR ACTION FOR CIRCULARIZATION IN 

THE TURKISH TEXTILE AND READY-TO-WEAR INDUSTRY IN THE 

CONTEXT OF THE EUROPEAN GREEN DEAL 

 

In order for a sectoral transformation to take place, it is necessary to create a specific 

strategic framework and roadmap. However, there are some documents such as the 

guides prepared by the chambers of industry on the design of a strategic framework 

for the circularization of the Turkish textile and ready-to-wear industries, the 

information note published by the Economic Development Foundation and the 

"Circular Economy Action Plan" published by the Ministry of Commerce that were 

not referred to barriers to the circularization of the textile and ready-to-wear industries 

and the critical steps to be taken to overcome these barriers. We mentioned the general 

inefficacies of these guides and action plans (see table 6.1). 

Table 6.1: Actions plans and guide for Turkish circular economy. 

Title and source Limitations as a sectoral roadmap 

Circular Economy Action Plan 

(Ministry of Commerce, 2021) 

Although the targets of the European Union 

circular economy action plan have been 

announced, it contains only superficial 

information about textiles and ready-to-wear 

such as the use of water should be reduced, 

and hazardous chemicals should not be used. 

The plan did not provide information on the 

potential costs that exporters will face. 

Summary of Circular Economy 

Action Plan (Adana Chamber of 

Industry, 2022) 

Since this publication is a summary of the 

"Circular Economy Action Plan," it does not 

contain any specific detail about circular 

textiles and ready-to-wear. 

EU Strategy for Sustainable and 

Circular Textiles It is a summary of a 14-page document 

published by the European Union. (Economic Development Foundation, 

2022.) 

Sustainability Road map for Textile 

and Ready-to-Wear 
It gives information on sustainability, but 

while it makes some suggestions for reducing 

carbon emissions, it does not contain 

information such as how to measure it. 
(Istanbul Chamber of Industry, 

2022.) 
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Table 6.1 (continued): Actions plans and guide for Turkish circular economy. 

 

Defining the Circularity of the Textile 

Industry in Turkey 

It draws attention to the opportunities that the 

circularization of the Turkish textile and 

ready-to-wear/apparel industry will offer in 

the European market and the circularization 

analysis made with many companies. The 

importance of circularization is emphasized 

with descriptive analyzes. However, what the 

sector needs to complete step by step for 

being circular and what and how it will 

measure are not included 

(Dutch Ministry of Foreign Affairs-

Brika, 2021) 

There are also some publications in the literature that tackles the subject, albeit few. 

For example, Kurtoğlu's (2022) study discussed the transition to circularization in 

Turkish textiles based on three fundamental principles from the report on the Ellen 

MacArthur Foundation (2017). While emphasizing the adverse effects of microplastics 

and harmful chemicals, resource efficiency, and the importance of eco-design, the lack 

of a roadmap/framework was also noted in the study. In addition, Kazancoglu et al.'s 

(2020) study examining the barriers to circular supply chains in the Turkish textile 

industry showed that the most crucial barrier is the lack of recycling and waste 

collection by using the Dematel method. In this study, we aim not only to deal with 

the transition to a circular economy based on the literature but also to evaluate and 

validate the barriers to the circular economy with a different method. In addition, 

another reason for using the Fuzzy Cognitive Mapping (FCM) method in evaluating 

barriers is the effort to reduce subjectiveness. Since circularization in the Turkish 

textile and ready-to-wear industry is a relatively new topic, there aren't many experts 

who can be consulted and as a result, the FCM method was thought to be appropriate. 

In this study, the risk of subjectiveness was tried to be eliminated through the FCM 

method conducted with the data collected from people with expertise on the circular 

textile. However, since a sufficient number of experts on the issue could not be 

reached, a method based on a survey was not preferred. 

 It would be helpful to analyze the barriers to circularization and examine their 

relationships to design a strategic framework for it.  
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6.1. FCM Methodology 

 

The cognitive mapping method is based on Euler's 1736 formulation of "Graph 

Theory." In 1976, Axelrod created the cognitive mapping approach, a way of modeling 

complex systems that examine complicated social relationships and specify cause-and-

effect links between their constituents (Chandra & Newburry, 1997). Unlike the 

cognitive mapping method, which is used for prediction and decision-making 

problems in situations where there is uncertainty, the fuzzy cognitive mapping method 

allows for the analysis of the dynamic properties of the system they represent as well 

as the definition of possible future system states and system instabilities (Bottero et 

al., 2019; Jetter & Kok, 2014; Tsadiras, 2008). Fuzzy cognitive maps are a type of 

graphic structure used to represent a cause-and-effect relationship (Kosko, 1986). 

Because all concepts in fuzzy cognitive mapping are hazy, these cause-effect linkages 

are graded on a scale of [-1, 1] (E. Papageorgiou & Kontogianni, 2012). Additionally, 

verbal influence values such as "extremely weak, weak, medium, strong, very strong" 

can be used to determine these relationships. Using numerical values, fuzzy cognitive 

maps are distinguished from cognitive maps (E. I. Papageorgiou & Stylios, 2008). 

Concepts are designated by 𝐶𝑖 in fuzzy cognitive mapping, and the number 𝑖 can range 

from 1 to n. The number n denotes the total number of concepts in this case. 𝑊𝑖𝑗 is 

used to express the relationships between the concepts 𝐶𝑖 and 𝐶𝑗. In an FCM, there are 

three types of causal interactions between neuronal units, as follows: 

• If 𝑊𝑖j > 0, there is positive causation, meaning that a rise (decrease) in 𝐶𝑖 

causes an increase (decrease) in 𝐶𝑗 with intensity 𝑤𝑖𝑗 . 

• If 𝑊𝑖𝑗 is less than zero, then there is a negative causal relationship: a rise 

(decrease) in 𝐶𝑖 causes an increase (decrease) in 𝐶𝑗 with intensity 𝑤𝑖𝑗. 

• if 𝑊𝑖𝑗 is equal to zero, there is no causal relationship 

The equation given in equation 6.1 is used in fuzzy cognitive mapping analysis. 

  

0-1 

𝐴ⅈ
(𝑘+1)

= 𝑓 (𝐴ⅈ
(𝑘)

+ ∑ 𝐴𝑗
(𝑘)

𝑥
𝑛

𝑗=1,𝐽≠1
𝑊𝑗ⅈ)    
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Based on the literature, the most commonly utilized functions are as follows (Nápoles 

et al., 2018): 

• The bivalent function 

    𝑓1(𝑥) = {
1, 𝑥 > 0
0, 𝑥 ≤ 0

 

0-2 

  

• The trivalent function 

0-3 

    𝑓2(𝑥) = {
−1, 𝑥 < 0
0, 𝑥 = 0
1, 𝑥 > 0

     

 

• The hyperbolic function 

0-4 

    𝑓3(𝑥) =
ⅇ2𝑥−1

ⅇ2𝑥+1
    

• The sigmoid function 

0-5 

    𝑓4(𝑥) =
1

1+ⅇ−𝜆(𝑥−ℎ)   

By assigning a value of 0 or 1 to the concept's interaction degrees, bivalent functions 

indicate whether the concepts are active or inactive. By assigning values of -1, 0, or 1 

to the concept's interaction degrees, trivalent functions depict the concept's increasing, 

decreasing, and equilibrium states. To create continuity, the sigmoid function, which 

is the most commonly employed activation function, takes values in the range of [0,1]. 

Tsadiras (Tsadiras, 2008). The hyperbolic tangent function, which is comparable to 

the sigmoid function, accepts values in the [-1,+1] range. Although there are some 

studies on circular economy and transition with the FCM method in the literature 

(Bertassini et al., 2021; Gue et al., 2022; Kokkinos et al., 2020),  there is a research 

gap in circularization in the textile and ready-to-wear sector. 
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6.1.1. Fuzzy cognitive mapping application 

The FCM application is conducted in 4 steps (Groumpos, 2017): 

Step 1: Problem definition and selection of concepts 

It was mentioned how important the transition to the circular economy is and that the 

textile industry is one of the resource-intensive sectors. Therefore, it is one of the 

priority sectors in the circular economy action plan. However, the resources businesses 

will see as a guide in the transition to the circular economy are insufficient. As a result, 

this transformation may be more difficult, especially in a sector such as the textile, and 

ready-to-wear sectors, where lot type and contract manufacturing are intensive. 

Therefore, identifying the barriers to and prerequisites for circularization and revealing 

their interrelationships are essential in using them as inputs to create a roadmap and 

show the barriers and prerequisites that need to be focused on.  

At the outset, a list of factors (i.e., barriers to and prerequisites for CE in the textiles 

and ready-wear sectors in Turkey) was compiled based on the comprehensive literature 

survey and consultations with experts in the field. Demographic information about 

experts is included in Appendix B. This initial list was shared with six experts for their 

evaluation. With these six experts, the validity of the pre-study and barriers was 

questioned. The experts were first informed about the analyses in sections 4.2., 4.4, 

and "Summary of the literature in the context of barriers, requirements, and benefits 

of CE " in Appendix A through a summary of the results. Expert responses were 

collected through online interviews and face-to-face. Then they were provided with 

the aforementioned list of factors and were asked whether there were additional factors 

that they would like to add or delete or revise to this list.  

The list was revised to the final form alongside their inputs. The final list of concepts 

used in the FCM analysis was as follows: 

1. Lack of financial support and effective legislation by the government. 

2. Lack of technical skills and technological knowledge of employees 

3. Lack of awareness and knowledge of the nine elements of circular economy 

(Refuse, Rethink, Reduce, Reuse, Repair, Refurbish, Remanufacturing, 

Repurpose, Recycle, and Recovery). 

4. High recycling investment costs 
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5. Lack of or insufficient waste-to-resource management systems (turning waste 

into inputs/resources as in a circular economy) 

6. Lack of marketplace for the business-to-business trading of materials which 

are waste for some businesses, while resources for some 

7. Constraints to collaboration between companies and departments, such as lack 

of partners and departments with equal interest and credibility in supply chains 

(raw material supply; processing, dyeing, and finishing; cut-and-make, retail, 

and use; end-of-use/consumption). 

8. Lack of demand for final products which are reused, repaired, recycled, etc. 

9. Prioritization of short-term high profit making, above all, lack of the 

appropriate culture and support by top management  

Table 6.2: Concepts used in FCM analysis and their definitions. 

Concept No Concept Title Concept Definition 

C1 Lack of financial and effective legislation 

by the Government 

The state's failure to provide 

sufficient financial support for 

the transition to a circular 

economy and the absence of 

legal obligations in Turkey 

that will force the firms in the 

sector to transition to a circular 

economy. Thus, there is not 

tax penalty for those who do 

not pass tax deductions in 

businesses that transition to a 

circular economy (e.g. 

Products with high carbon 

emissions are subject to tax) 

C2 Lack of technical skills and  

technological knowledge of employees 

Insufficiently qualified 

personnel to ensure the sector's 

transition to the circular 

economy. 
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Table 6.2 (continued): Concepts and their definitions. 

Concept No Concept Title Concept Definition 

C3 Lack of awareness and knowledge of  

the nine elements of circular economy 

(Refuse, Rethink, Reduce, Reuse, Repair, 

Refurbish, Remanufacturing, Repurpose, 

Recycle, and Recovery ). 

Insufficient knowledge and 

awareness in society about the 

circular economy (e.g. 

assuming the circular 

economy is just recycling) 

C4 High recycling investment costs High investment costs are 

required for the circular 

economy to be implemented. 

C5 Lack of or insufficient waste-to-resource  

management systems (turning waste into 

inputs/resources as in a circular economy) 

Lack of waste-to-resource 

system for businesses to reuse 

waste as input. (i.g. water used 

during washing in textiles is 

not reused and disposed of as 

waste, and excess fibers are 

not used for other products) 

C6 Lack of marketplace for the business-to-

business trading of materials which are 

waste for some businesses, while resources 

for some 

Lack of a marketplace to 

ensure the use of waste output 

for one business as raw 

material for another company. 

C7 Constraints to collaboration between 

companies and departments, such as lack 

of partners and departments with equal 

interest and credibility in supply chains 

(raw material supply; processing, dyeing, 

and finishing; cut-and-make, retail, and 

use; end-of-use/consumption). 

Causes negatively affect the 

cooperation in companies or 

other departments within the 

company. (i.g. they are using 

textile wastes, waste of a 

textile firm like yarn, as semi-

finished products for another 

company.) 
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Table 6.2 (continued): Concepts and their definitions. 

Concept No Concept Title Concept Definition 

C8 Lack of demand for final products which 

are  

reused, repaired, recycled, etc. 

lack of demand from the 

consumer  

(i.g. consumer demand for 

new products is less than 

demand for recycled product) 

C9 Prioritization of short-term high profit making 

above all, lack of the appropriate culture and 

support by top management 

Businesses do not have priorities 

such as the transition to 

sustainable and circular textile 

and ready-to-wear; short-term 

profit is sufficient for the 

companies' mission—lack of 

appropriate organizational culture 

for circularisation. 

The next stage entails identifying the causal relationships across the nine factors 

identified above and the degree of the causal relationship. To this end, consultations 

were undertaken with 16 experts through a written questionnaire (see Appendix B for 

the demographic profiles of the experts).  The selected experts consisted of  various 

professionals in the sector who had demonstrated awareness of and/or experience with 

the circular economy. These included academicians, company owners,  managers at 

various levels, sustainability consultants, representatives of export associations, or 

sectoral networks. The demographic and professional information about the 

participants is included in Appendix  B. 

The experts answered the questions in two steps: 

Step 2: Whether there is a causal relationship between the nine factors.  

Each expert defines the causal relationship between any two concepts as positive, 

negative, or neutral (no relationship).   

Step 3: Following the identification of the causal relationship, each expert assesses the 

degree (strength) of the relationship, ranging from strongly positive-negative to 

weakly positive/negative. 



 

73 

 

After experts evaluate the existing causal relationships and their degree, in the final 

step (Step 4), we obtain the adjacency matrix (W) and cognitive map using defined 

linguistic or numerical scales. Table 6.3 contains the interpretation of the causal 

relationship between variables/concepts. To this end, we first develop the Fuzzy 

Cognitive Map based on the data collected from the 16 experts. The "Mental Modeler" 

software was used in this study, which also used many different FCM studies 

(Blacketer et al., 2021; Gray et al., 2013) to create the cognitive map.  

 

Figure 6.1: Cognitive map of the barriers. 

Orange lines represent negative relationships, and blue lines represent positive ones 

between concepts. If more than one decision maker decides on this, a relationship is 

projected into the Weighted Matrix. This way, a model containing all experts' answers 

can be created. Based on decision-makers' perceptions, a relationship between two 

concepts has been translated into numerical values described in the previous sections. 

The average of these numerical values represents the weights of these relationships. 
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Table 6.3 shows the scale for assessing the causal relationships between the nine 

conceps or variables used in the FCM analysis. 

Table 6.3: Interpretation of the causal relationships between variables (Rios et al., 

2022; Stylios, 2004). 

Word Weight Value 

Negatively very strong -1 

Negatively strong -0.75 

Negatively medium -0.5 

Negatively weak -0.25 

Zero 0 

Positively weak 0.25 

Positively medium 0.5 

Positively strong 0.75 

Positively very strong 1 

After the expert answers were received based on the interpretation in Table 6.3, this 

scale, which was used by Rios et al., (2022); Stylios, (2004), was preferred because it 

reflects the linguistic expressions of the values in the [-1,1] range in sub-breakdowns. 

Weighted Adjacency Matrix was formed as in Table 6.4. 

Table 6.4: Weighted adjacency matrix. 

 Concepts C1 C2 C3 C4 C5 C6 C7 C8 C9 

Sum 

of 

row 

C1 0.00 0.00 0.57 -0.65 -0.36 0.00 0.00 0.45 0.55 0.56 

C2 0.00 0.00 0.00 0.00 -0.22 0.00 0.00 0.00 0.00 

-

0.22 

C3 0.00 0.00 0.00 0.25 0.00 0.00 -0.48 0.42 0.00 0.19 

C4 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.35 0.57 

C5 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.25 

C6 0.00 0.00 0.31 0.40 0.27 0.00 -0.45 0.00 0.00 0.53 

C7 0.00 -0.20 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.47 

C8 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00 0.00 0.78 

C9 0.00 0.45 0.57 0.00 0.00 0.00 0.00 0.00 0.00 1.02 

Sum of 

column 

0 0.5 2.34 0 -0.31 0 -0.15 0.87 0.9  
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The model obtained by this method has 21 causal connections. According to the table, 

C6 has a positive causal relationship with C3, C4, and C5, while it has a negative 

causal relationship with C7. In addition to these relations, it is also essential to know 

which concept affects others more or which is more affected by other concepts. In this 

study, the in-degree, out-degree, and centrality values are dedicated using the 

“FCMapper” software. 

Out of degree: The row sum of the absolute values is the concept's degree of impact 

on the other eight factors. 

In-degree: The column sum of the absolute values is the concept’s degree of being 

impacted by the other eight factors. 

The centrality: The in-degree plus the out-degree of concept i are added to create this 

value. It is a sign of the ability to influence or be affected by the concept i. It can be 

inferred that a concept significantly impacts the cognitive map when its centrality is 

high. 

Table 6.5: Outdegree, indegree, and centrality. 

Concepts Outdegree Indegree Centrality 

C1 2.58 0.00 2.58 

C2 0.22 0.90 1.12 

C3 1.15 2.34 3.49 

C4 0.57 1.30 1.87 

C5 0.25 0.85 1.10 

C6 1.43 0.00 1.43 

C7 0.87 1.71 2.58 

C8 0.78 0.87 1.65 

C9 1.02 0.90 1.92 

The highest values for centrality are “Lack of awareness and knowledge of the nine 

elements of circular economy (Refuse. Rethink. Reduce, Reuse, Repair, Refurbish, 

Remanufacturing, Repurpose, Recycle, and Recovery) (C3).  
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“Collaboration constraints between companies and departments, such as lack of 

partners, and departments with equal interest and credibility in supply chains (raw 

material supply; processing, dyeing, and finishing; cut-and-make, retail, and use; end-

of-use/consumption. “ (C7), and “Lack of financial support from the government and 

effective legislation.”  (C1). Comparing the in-degree and out-degree values makes it 

possible to interpret. Lack of effective legislation and incentives has the most 

considerable outdegree value. Lack of effective legislation and incentives affects more 

values than any other concept. C3 and C7 rank highest in-degree values. This indicates 

that other concepts have an impact on these concepts. Therefore, these three concepts 

have a more significant effect on the fuzzy cognitive map.  

The "lack of technical skills and technological knowledge of employees" barrier with 

the one of the lowest value of centrality was also stated as a threat in the SWOT 

analysis in Section 4. 

The FCMappers software discussed earlier provides the final values of the concepts 

through iterations. Following convergence, an equilibrium or steady state vector was 

obtained by running an FCM process starting with an initial state vector A0 and setting 

all variables to 1 (see Fig. 6.2.) The problem converged to a steady state in each 

iteration. While iterating, the Sigmoid function, whose equation we have given in 

Section 6.1, is used. Concept values started to stabilize after 20 iterations. Steady-state 

describes this circumstance. Figure 6.2. a6.6. illustrates this situation below. 

 

Figure 6.2: The behavior of the system during iteration until steady-state. 
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The relationships between concepts and their weights were affected over 20 iterations. 

Values remained constant even after 20 iterations, however. The importance and the 

steady-state solution are demonstrated below. 

Table 6.6: Concept ranks in steady-state. 

Concepts Ranks 

C1 0.66 

C2 0.76 

C3 0.93 

C4 0.68 

C5 0.59 

C6 0.66 

C7 0.63 

C8 0.82 

C9 0.80 

The steady-state values derived from the iterations demonstrate how the problem's 

factors will change over time due to iteration (Solana-Gutiérrez et al., 2017). The most 

significant barriers to circular textile and ready-to-wear issues are ordered: " Lack of 

awareness and knowledge of the nine elements of circular economy (Refuse, Rethink, 

Reduce, Reuse, Repair, Refurbish, Remanufacturing, Repurpose, Recycle, and 

Recovery)” (C3), "Priorities such as making high profits in the short term, lack of the 

appropriate culture and top management support (C9)," and " Lack of demand for final 

products which are reused, repaired, recycled (C8) " in the long run.  

In the study, it was desired to know how high-order variables affect high-order 

variables. It was considered necessary to control the effects of strong variables and see 

how the most sensitive variables responded to the changes. Sensitivity analysis in FCM 

is based on scenario analysis. The goal of scenario analysis was to evaluate how much 

the variables had altered from their steady-state values.  
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All concepts in FCMapper start with a value of 1. Initial value denotes the immediate 

impact of these ideas. If a “Lack of demand for final products which are reused, 

repaired, recycled “s direct effects are removed, its initial value is set to 0. Lack of 

awareness and knowledge of the nine elements of circular economy (Refuse, Rethink, 

Reduce, Reuse, Repair, Refurbish, Remanufacturing, Repurpose, Recycle, and 

Recovery) has been identified as having one of the highest centrality ratings relative 

to other notions. Therefore, the steady-state should be more impacted by a change in 

value. In this case, the original value of C3 has been modified to 0, and the 

consequences are as follows. 

Table 6.7: Changes between Scene 1 and Scene 2. 

Concepts: 

Results - No 

Changes (Scene 

1) 

 Results - Scene 

2 

Amount of 

Change 

C1 0.65905 0.66 0.00000000 

C2 0.757798 0.752584 -0.00521406 

C3 0.926498 0 -0.92649819 

C4 0.678075 0.609352 -0.06872224 

C5 0.589476 0.589842 0.00036615 

C6 0.659046 0.659046 0.00000000 

C7 0.628371 0.733481 0.10510994 

C8 0.818148 0.737753 -0.08039428 

C9 0.802558 0.797982 -0.00457576 

Scene 1 shows the outcomes of the final 20 iterations' calculations. When all initial 

values were 1, these figures were calculated. As a result, the initial significance of 

“Lack of awareness and knowledge of the nine elements of circular economy (Refuse, 

Rethink, Reduce, Reuse, Repair, Refurbish, Remanufacturing, Repurpose, Recycle, 

and Recovery ) “(C3) in Scene 2 has been changed to 0. This change has an impact on 
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six additional concepts. Several of these concepts are directly related to C3. However, 

neither “Lack of technical skills and technological knowledge of employees (C2)” 

directly relates to C3. Therefore, their indirect connections to C3 may help explain 

these changes. 

Table 6.8: Changes between Scene 1 and Scene 3. 

Concepts: 

Results - No 

Changes (Scene 1)  Results - Scene 3 

Amount of 

Change 

C1 0.65905 0.65904607 0.00000000 

C2 0.757798 0.75777082 -0.00002695 

C3 0.926498 0.92649819 0.00000000 

C4 0.678075 0.67807465 0.00000000 

C5 0.589476 0 -0.58947572 

C6 0.659046 0.65904607 0.00000000 

C7 0.628371 0.62837148 0.00000000 

C8 0.818148 0.81814763 0.00000000 

C9 0.802558 0.80255804 0.00000000 

The steady-state solutions do not change even when the lowest centrality concept's 

initial value is altered. C5 is the only concept with a different value  with C2 in a steady 

state. In this case, two conclusions need to be taken into account. In the first place, 

when two scenarios are compared, scenario 2 has a more significant impact on the 

outcomes than scenario 3. These findings demonstrate that, in steady-state, the 

concepts with higher centrality values significantly influence the final values. When 

all three scenarios are taken into consideration, it is seen that the following three 

concepts are from Figure 6.3. below have the highest priority: “Lack of awareness and 

knowledge of the nine elements of circular economy (Refuse, Rethink, Reduce, Reuse, 

Repair, Refurbish, Remanufacturing, Repurpose, Recycle, and Recovery )” (C3), 

“Lack of demand for final products which are reused, repaired, recycled, etc.” (C8), 

and “Priorities such as making high profits in the short term, lack of the appropriate 
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culture and top management support” (C9). Given the circumstances, it is reasonable 

to conclude that corrective measures should be taken about these three concepts to 

overcome these barriers in the future. 

 

Figure 6.3: Steady-state values on three scenario. 

Considering this result, it has been determined that these three concepts are relatively 

more important among the barriers examined. Therefore, overcoming these three 

barriers will also contribute to overcoming the other six barriers. However, it should 

be taken into account that the C7 concept is one of the fundamental before the iteration, 

that is, before the steady-state state.  

This scenario analysis shows the sensitivity of the model. In other words, it is shown 

what value the different concepts in the model will have if the two concepts with the 

most and the minor effect are removed. C1, the concept with the high out-degree value 

mentioned above, has more connections with other concepts.  

This highlights the importance of the role of the government and legal. In this context, 

the scenario situation where the effect of C1 is 0, that is, the effect of barrier’s 

disappears, is shown below. 
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Table 6.9: Scenario 4 of FCM. 

Concepts: 

Results - No 

Changes (Scene 

1)  Results - Scene 4 

Amount of 

Change 

C1 0.65905 0 -0.65904607 

C2 0.757798 0.75518997 -0.00260780 

C3 0.926498 0.8907585 -0.03573969 

C4 0.678075 0.78013289 0.10205824 

C5 0.589476 0.66245553 0.07297981 

C6 0.659046 0.65904607 0.00000000 

C7 0.628371 0.61872408 -0.00964740 

C8 0.818148 0.75582927 -0.06231836 

C9 0.802558 0.73206173 -0.07049630 

In this case, only the value of the concept "Lack of marketplace for the business-to-

business trading of materials which are waste for some businesses while resources for 

some" (C6) remains the same. 70% of all scenarios changed in scenario 4 and 60% in 

scenario 2. This situation was experienced even though the barrier, whose effect was 

0 in scenario 2, has a higher centrality level. This shows once again the importance of 

the role of the government. 

6.2. Roadmap Action Items 

To create circularization, the EU expects from businesses and sectors should also be 

considered. “EU Strategy for Sustainable and Circular Textiles” is one of the critical 

guides for companies willing to use circular textiles and ready-to-wear. There are 13 

measures in three main groups in the strategy published by the European Commission 

(2022).  
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These three main groups and sub-measures are below: 

• “Key actions for sustainable and circular textiles 

o Introducing mandatory Ecodesign requirements 

o Stopping the destruction of unsold or returned textiles 

o Tackling microplastics pollution 

o Introducing information requirements and a Digital Product Passport 

o Green claims for truly sustainable textiles 

o Extended producer responsibility and boosting reuse and recycling of 

textile waste 

• Weaving the industry of tomorrow: creating the enabling conditions 

o Launching the Transition Pathway for the textiles ecosystem of the 

future 

o Reversing the overproduction and overconsumption of clothing: 

driving fast fashion out of fashion 

o Ensuring fair competition and compliance in a well-functioning 

internal market 

o Supporting research, innovation, and investments   

o Developing the skills needed for the green and digital transitions 

o Tying together sustainable textiles value chains globally 

o Due diligence for environmental and social fairness 

o Addressing the challenges from the export of textile waste.” 

As a result of these measures, many conditions have emerged that businesses have to 

adapt to. For instance, in 2024, the EU Commission plans to forbid the destruction of 

unsold or returned ready-to-wear and textiles. The digital product passport, which 

includes information on sustainability, circularity parameters, and the product's origin, 

will also be mandatory by 2024. As of January 1, 2025, producers will have to collect 

their waste and be exposed to expanded producer responsibility. Although all these 

seem to cover mainly European manufacturers, they also have implications for 

products exported to Europe. The product produced in Turkey and exported to Europe 

will also need to have a digital product passport. These tags are not only for passports 

but also can be beneficial for business purposes. Eco-labels on products also have an 

impact on the decisions of customers (Birkenberg et al., 2021; Vlaeminck et al., 2014; 

Zhu et al., 2013). Since the digital product passport will include the sustainability and 
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circularity parameters of the products, it is crucial to calculate the greenhouse gas 

emitted by the product's life cycle. Therewithal the periodic measurement of corporate 

greenhouse gas emissions of the enterprise will provide a competitive advantage in 

terms of product export to the European Union. On the other hand, textile and ready-

to-wear products exported from CBAM to Europe may be subject to the carbon tax.  

Strategic objectives are defined based on the "Circular and Sustainable Textile 

Strategy" dimensions and recommendations. These objectives are extended to the 

Turkish textile and ready-to-wear industries context by the underlined and occurred 

themes from specific literature reviews of the industry and the interview findings. 

Since the study is in the context of the EU Green Deal, action items were created by 

referring to the documents published by the EU on this subject. 

Using the FCM, we have ranked the factors determining the transition to the circular 

economy in terms of their centrality and identified the cross relationships with one 

another. The outcomes of the FCM analysis also contributed as inputs into the 

questionnaire design for the structured in-depth interviews. The following section 

moves on to the second stage of analysis based on collecting and analyzing data from 

in-depth interviews with experts. 

The following section moves on to structured in-depth interviews with fewer experts 

to validate the FCM results and collect further inputs toward developing a strategic 

roadmap for action at the sectoral level. 

6.3. Structured In-depth Interviews 

As a data collection tool, the structured in-depth interview technique, one of the 

qualitative research methods, was used in this study section. A structured in-depth 

interview is a qualitative data collection tool. In this method, all participants answered 

the same questions, and the questions were determined before the interview. With this 

method, the analysis is done in 7 steps (Sayrs, 1998):
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The interviews were carried out by following the steps in the figure above and were 

conducted face-to-face and via Zoom. Each of the interviews for this research was 

born with a single participant. Due to the interview environment, each user felt 

comfortable discussing sensitive issues. Amer's (2015) study benefited from expert 

opinions to validate and create a roadmap. In this study, we followed such a path. 

Discussion with experts on Drivers, Barriers, and Actions contributed to validation, 

insight, and timeline creation. Each expert checked over the FCM to be sure their 

expertise was accurately recorded and reflected in the model. All of the FCM process 

experts were then shown the integrated FCM model, and they validated it. The experts 

also thoroughly examined and validated the causal connections between the model's 

various barriers (concepts). 

The in-depth interviews entailed open-ended structured questions that aimed to solicit 

experts’ opinions on the barriers to the causes of and potential solutions to 

circularization in Turkey's ready-to-wear and textile sector. The experts interviewed 

include academic experts, industry professionals, NGO representatives, and 

representatives of exporters' associations (see Appendix B for the list of interviewees). 

The questionnaire for the interviews can be accessed in Appendix C. In the questions 

Stage 1: Thematizing Stage 2: Designing
Stage 3: Interviewing

Stage 4: TranscribingStage 5: AnalyzingStage 6: Verifying

Stage 7: Reporting
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directed to the experts, the question was asked in which period the action items and 

barriers can be achieved to create a timeline. 

Although the EU has specified the timeline for most of the key actions, we consulted 

experts to create a timeline for the proposed roadmap due to considering the 

applicability in Turkey as below: 

o Short-term :  Less than one year 

o Medium-term :  Between the year 2023-2027 

o Long-term :  After  2027 

 

Finally, it was requested that the experts listed in Appendix B identify the key players 

responsible for each action item, the barriers, and the proper leading role. Therefore, 

in the following section, the action items from the roadmap are described along with a 

projected timeline. 

6.1.1. Analysis of in-depth interviews 

The data from the in-depth interviews was collected by voice recorder, zoom 

recording, and written notes. The duration of the interviews ranged from 30 to 90 

minutes. This data was evaluated through a thematic analysis. This analysis attempted 

to identify the common and overlapping themes emerging from the interviews, as well 

as distinct specific views and assessments shared by the experts. We identified the 

codes/keywords to analyze the expert opinions systematically. They are codes, tags, 

or labels for assigning meaning to descriptive or inferential data collected during a 

study, and coding can be done manually or electronically (Basit, 2003). In this study, 

the manual method was preferred. Two data coders highlighted and coded the 

information pertinent to the research. There are studies in the literature in which two 

data encoders are considered sufficient. For example, in the study of Kaur et al. (2022), 

two data coders divided the findings of in-depth interviews into sub-themes, and a 

thematic analysis was made. 

 Themes and codes formed according to the answers obtained from the expert 

interviews are shown in Table 6.10. 
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Table 6.10: Themes and codes. 

Themes Codes(keywords) 

Financial and effective legislation  
by the Government (C1) 

incentives, tax regulation, 
legal issues, legal obligations, 
ministry, tax allowance, state 

Technical skills and technological  
knowledge of employees (C2) 

Training, vocational schools, 
curriculum, tailoring, 
universities, ecodesign 

Awareness and  knowledge of CE (C3) awareness, knowledge 

Recycling investment costs (C4) investment, feasibility 

Insufficient waste-to-resource system (C5) value chain, ecodesign 

Marketplace for trading materials (waste-to-resource) (C6) symbiosis, end of waste, 
material trade,  

Constraints to collaboration (C7) competition, symbiosis, 
platforms, cooperation 

Demand for final products of CE (C8) demand, influencers, re-used, 
cultural barriers, perceptions 
of customers, price, fast 
fashion 

Prioritization of short-term high profit, culture, and support 
by top management (C9) 

crises, opportunities, 
incentives, public awareness 

The following subheadings cover the analysis of the responses and the policy 

suggestions made by the experts. 

• Insights on FCM findings 

In the interviews with the experts, we first received their comments on the FCM 

outputs. Section 6.1. As we mentioned, the three barriers that have the most impact are 

"Lack of knowledge about the nine elements of the circular economy," "Short-term 

priorities such as profit, lack of appropriate culture and top management support," 

"Lack of demand for recycled, repaired products" was out. Therefore, we asked the 

experts to express their opinions about this ranking. 64.3% of the experts mentioned 

the order as appropriate, while some stated that financial and effective legislation 

should be first.  
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“The most crucial factor in overcoming these obstacles is the existence of incentives.” 

(Expert 13) 

“The role of the state is vital. In the EU, these practices can be done with the force of 

the EU. VAT13 incentives should be made. The price of the product produced with the 

circular economy process and the tax of the linear one should not be the same.” 

(Expert 4) 

• The role of government 

Respondents stated that the government and regulations are critical, and it is 

reasonable to be the concept that interacts the most with other barriers due to FCM. In 

addition, all participants stated that the government should play a role in the transition 

to the circular economy through incentive programs, tax reductions, and practices to 

encourage recycling. However, one participant stated that the government's role in this 

matter is unimportant.  

"Companies must be aware of the risks based on existing materials and production 

inputs and request the transition themselves." (Expert 9) 

• Cooperation constraints and  the marketplace for waste to resource 

While 78% of respondents see this as a problem. 22% do not see it as a problem. Expert 

13, one of the participants, referred to the "material marketplace" we mentioned in 

section 2. The other participants have especially emphasized the need for eco-design 

for this dimension. 

"Companies add polyester to the cotton product. Eco-design is out of their product life 

cycle. They complicate the conversion process" (Expert 5) 

On the other hand, they stated that the cooperation and symbiosis approach between 

businesses is very beneficial. However, the interviews also emphasized that it was 

tough. 

"…it is very difficult to overcome this (cooperation). Businesses see each other only as 

competitors. The main problem here is SMEs. Industrial chambers are significant in 

this manner." Expert 4 

 
13 Value-added tax 
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SMEs also make up the majority of textile companies. Therefore, even popular brands 

can outsource their production to textile companies that are SMEs. According to 

reports, manufacturing SMEs are responsible for 64% of air pollution; however, just 

0.4% adhere to an environmental management program (Bonner, 2019; Dey et al., 

2022). 

• Customer demand creation 

The multiple participants emphasized that the primary driver of demand is price. 

Furthermore, it has been stressed that the price of these products should reflect the cost 

difference that will arise due to the government's tax regulations. Apart from price, 

some participants also mentioned the role of "influencers," women, and young people. 

"Roles of influencers women and young people are important” (Expert 1), (Expert 6)  

“The demographic structure in the EU is different from Turkey... Young people tend 

to fast fashion... Therefore, the perception that the recycled product is of poor quality 

or that the second-hand or repaired product is unhygienic should be eliminated." 

(Expert 4) 

• Technical skills and technological knowledge of employees 

Interviews revealed that, employees need to be trained, according to experts. 

Universities and technical schools should offer courses on circular economy and eco-

design. Additionally emphasized was the government's function in education and 

training.  

“Mainly, participation in training and conferences organized by the ministry is higher. 

When companies notice that the ministry manages it, they feel compelled to 

participate.” (Expert 4) 

• Prioritization of short-term high profit, organizational culture, and support 

by top management 

Experts stated that government incentives for enterprises, demand from society, and 

realizing opportunities can change the rigid structure of enterprises. Apart from these, 

it has been said that environmental problems will force businesses to do so. 

“The pandemic has also powerfully demonstrated the importance of these issues on 

company agendas. In my opinion, the crises are starting to force companies beyond 
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making a choice. Businesses that want to create profits and maintain their existence 

must transform”. (Expert 1) 

At the beginning of this section 6.2., we examined the three main groups in the "EU 

Strategy for Sustainable and Circular Textiles" document and the steps defined as "key 

actions" from this main group. These "key actions" are also roadmap action items of 

that study, and the matching of barriers are determined based on expert opinions, 

which are included in Table 6.11. This matching has been prepared by considering the 

expert opinions and the scope of the barriers. For example, "Lack of financial support 

and effective legislation" (C1), which is one of our barriers. It also covers legal 

obligations from the government. In addition, actions such as avoidance of 

microplastics, expanded producer responsibility, obligatory eco-design, and 

prohibiting the disposal of unsold products should be made mandatory as in the EU. 

Figures of the barriers and key action items are included in Figures 6.4, 6.5, 6.6 and 

6.7. 

 



 

90 

 

 

Figure 6.4: Barriers/Concepts. 

Barriers/Concepts 
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Figure 6.5: Action Items. 
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Figure 6.6: Barriers and action items. 
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Figure 6.7: Matching Key Action Items and the Barriers. 
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Table 6.11: Matching Key Action Items and the Barriers14. 

 
14 The match in Figure 6.7 and Table 6.12 was obtained based on expert opinions. 

     Key Action    

Items 

 

 

Concepts 

Introducing 
mandatory 
 Ecodesign 

requirements 

Stopping the 
destruction  
of unsold or 

returned textiles 

Tackling 
microplastics 

 pollution 

Introducing 
information  

requirements and a 
Digital Product 

Passport 

Green claims 
for truly  

sustainable 
textiles 

Extended 
producer  

responsibility and 
boosting reuse 
and recycling of 

textile waste  
C1        

C2  
 

  
 

  

C3 
  

 
 

   

C4   
    

 

C5 
 

 
  

   

C6 
 

 
   

  

C7 
 

 
   

  

C8 
      

 

C9 
 

  
 

   
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6.2.Strategic Roadmap 

 

In this study, the strategic roadmap was created using a systematic top-down approach, 

and different steps were held for each layer of the roadmap. As mentioned in the 

previous section, they were examined and coded after gathering expert responses. 

After this procedure, it is intended to collect the data required for verifying our FCM 

outputs and developing a roadmap. The interviews emphasized that the Government, 

NGOs, Employees, Universities, Competitors, Customers, Chambers of Industries, 

Suppliers, and the Public should work in an integrated manner to overcome the barriers 

and realize the action items. The interviews also yielded recommendations for 

policymaking. A list of these recommendations is given below: 

• Tax regulations 

• Incentive programs 

• Eco-design obligations 

• Chambers of industry and the ministry collaborations 

• Making use of social media icons and online shopping opportunities to perform 

fast fashion out 

• Collection of post-consumer wastes (end of use) 

• Providing the necessary stimuli and training by Chambers of the industry for the 

circularization of SMEs   

• Creating a price advantage to create demand 

There are points where the policy recommendations mentioned above also overlap 

with the "Summary of the barriers, prerequirements, and benefits of Circular Textile" 

table in Appendix A., primarily the actions to be taken by the government and the legal 

regulations and cooperation between the stakeholders are also included in this table. 

But on the other hand, some studies indicate the importance of the role of the 

government. For instance, Almulhim & Abubakar, (2021); Dagilienė et al., (2021); 

Kazancoglu et al. (2021); Matsumoto et al., (2021); Sohal et al., (2022) emphasized 

the role of the government in their work. The eco-design obligation is also one of the 

action items, as stated in Section 6.2. and Section 2.1.1. Collecting post-consumer 

waste, namely end-of-use waste, will also be possible with the expanded producer 
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responsibility, which is another action item. The study of Ofori & Opoku Mensah, 

(2022) also touched on the transition of the responsibility of post-consumer waste from 

consumers to producers. The price advantage, which is one of the prominent demand 

creation methods in the interviews, was also examined in the study of Hao et al., 

(2020). In the study, they mentioned that consumer behavior is affected by the price 

difference between the product produced with the circular economy and the product 

produced with the linear economy, but when the price of the circular economy products 

is lower, the consumer preference shifts to the circular economy products. 

In addition, the roadmap action items were converted into the roadmap's objectives 

and targets. Figures 6.4 and 6.5 highlight the action items and barriers that must be 

overcome.  
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Figure 6.8: Roadmap for CE barriers. 

STRATEGY ROADMAP

Government NGO EmployeesUniversities CompetitorsCustomers Suppliers Public

Prioritization of short-term 

high profit, culture and support by 

top management

Demand for final 

products of CE

Stakeholders 

playing a role in 

overcoming 

barriers

 Chamber of Industries

After the year 20272023-2027

Recycling investment cost

Insufficient 

waste-to-resource systtem

Marketplace for the 

trading 

materials (waste-to-

resource)

Technical skills and 

technological 

knowledge of employees

Long TermMedium Term

Constraints to collaboration

Short Term

Financial and effective 

legislation 

Barriers Awareness and 

knowledge of CE

Less than one year
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Figure 6.9: Roadmap for action items.

STRATEGY ROADMAP

Government NGO Employees Universities Competitors Customers Suppliers Public

Insufficient 

waste-to-resource 

systtem

Stakeholders 

playing a role on 

implementation of 

action items

 Chamber of Industries

Digital Product

 Passport

Extented Producer

 Responsibility

Green claims for truly sustainable 

textilesAction 

Items

Eco-design Prevention of Microplastics

Stopping the destruction

 of textiles

Less than one year 2023-2027 After the year 2027

Short Term Medium Term Long Term



 

99 

 

7. CONCLUSION 

 

The textiles and ready-to-wear sector is a crucial manufacturing industry for the 

Turkish economy for two primary reasons. First, it is an essential source of labor 

demand with the potential to reduce unemployment and absorb the labor supply. Out 

of 4.4 million workers in manufacturing, 1.1 million of them  (25%) are employed in 

textiles and ready-to-wear sectors.  Second, the sector contributes to narrowing the 

current account deficit as one of the leading export sectors of the Turkish economy. 

Turkey exported ready-to-wear/apparel worth 17.1 billion dollars in 2020. Out of this 

12.2 billion dollar worth exports (16.4%) was sold to the European market (Turkstat, 

2021).   

The European Union (EU) is a critical trade partner for Turkey, EU’s share of total 

Turkish exports stands at over 40 percent. Nevertheless, EU  entering a transition 

period to a new economic growth model by adoption of the European Green Deal and 

the carbon border adjustment mechanism as one of its tools, poses a major challenge 

to the sustainability of the sector as a provider of employment and export earnings. 

Hence there is an urgent need for actions to enable the sector’s compliance with the 

requirements of the European Green Deal. Transition to a circular economy has the 

potential to serve towards such compliance. The urgency of this need is further 

emphasized by the fact that Turkey is the country that causes the most significant 

greenhouse gas emissions originating from economic activities in Europe after 

Germany.  

The Green Deal is a strategy that seeks to end the resource-dependent economic 

growth model and achieve net zero emissions of greenhouse gases for the EU by the 

year 2050 (Sikora, 2020). It plans to carry out these actions without discriminating 

between regions and industries, and create a collective bargaining agreement for union 

members. The EU member states, as well as other nations that export goods and 

services to them, are both affected by the Green Deal. The EU established six targets 

for the Green Deal, one of which is the circular economy (Sikora, 2020). 
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The Textile, Ready-to-Wear Sector, one of the nine essential topics in "Turkey's Green 

Deal Action Plan" and one of the "Key Product Value Chains" in the "EU Circular 

Economy Action Plan," will also be impacted by this transformation. Turkey cannot 

dominate the EU market alone. According to the data from 2020, the sector, which is 

the third exporter in the EU market, needs to keep up with this transformation to be 

more preferable to its competitors.  

Against this background, this study examined the Circularization of the Turkish 

Textile and Ready-to-Wear Industry in the Context of the Green Deal. The first part of 

the study undertook SWOT, PESTLE, and RCA analyses to analyze the current 

situation of the sector with respect to its strengths, weaknesses, potential and 

challenges under various dimensions (political, economic, social, etc.)  and also assess 

the competitiveness of the sector in global markets with respect to rival export firms 

from other countries with considerable textile and ready-to-wear exports to the EU. 

The SWOT analysis pointed to decreased attractiveness for employees as a threat; 

parallel to  a decrease in qualified and trained employees identified as an obstacle in 

section 6.1. This was used as barrier number C2  in the FCM analysis. 

Moreover, PESTLE analysis underlined that the textile industry contributes positively 

to women's participation in the workforce. The high share of female employment in 

the sector (41%) contributes to raising  the average female labor force participation 

rate (only at 32%). The RCA analysis, on the other hand, has shown that Turkey's 

competitiveness in the sector remains high but nevertheless on a decreasing trend over 

the recent years. 

The Carbon Border Adjustment Mechanism (CBAM) is one of the important tools of 

the Green Deal aiming to reduce greenhouse gas emissions of imported products to the 

EU. The second part of the study estimated carbon emissions on a sectoral basis, as 

well as the carbon tax scenarios per ton and the taxes that may be imposed, to 

determine the potential costs that this will create. In this analysis, the textile and ready-

to-wear sector (Nace C13-C15) is positioned as producing the sixth-highest 

greenhouse gas in emissions (in Scope 1 as well as total for all three scopes) amongst 

a categorization of 24 economics activity sectors. According to the ETS, which 

reached its highest value of 90 euros per ton on December 2021, the textile sector 

(C13-C15), the sixth-highest industry emitting GHG, will have to pay 93,79 million 

euros tax in scope 1. If CBAM is to be expanded to cover scope 2 and scope 3 the 
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sector will be obliged to pay a total of 136.8 million euros in emissions taxes. This 

analysis was based on greenhouse gas emissions data from Eurostat, where the last 

updated data belongs to 2018. Further studies can be conducted to assess updated data 

post-2018. 

Beyond emissions, as part of the Green Deal, the EU also obliges businesses to 

transition to circular economy through action items such as the digital product 

passport. This is a product identification which includes information about the 

production conditions and the content of the product. As such it provides data on the 

circularity of the product. Considering that most of the textile and ready-to-wear 

products in the EU are imported, and Turkey is a major exporter, transition of the 

sector to a circular economy emerges as an urgent need.  The final part of the study 

addressed the question of how to achieve this is through development of a  strategic 

roadmap for the sector. Although there are documents published by the ministry and 

some institutions (see Section 6) on circular economy, we have mentioned that these 

documents are not specific to the textiles and ready-to-wear sector. They also remain 

unsystematic and superficial. In terms of academic studies, there are very few dealing 

with circularization in Turkish textile and ready-to-wear sector. 

Kurtoğlu (2022) emphasized that the need for studies that propose a roadmap using an 

analytical methodology. For this purpose, we first analyzed the barriers to 

circularization and thereof the drivers of such a transition. Kazancıoglu et al. (2020) 

used the Dematel method to analyze barriers to circular textiles. This study evaluates 

and validates the barriers to the circular economy in this sector using FCM in addition 

to idebtifying the drivers of the transition to a circular economy based on the literature 

inputs and structured expert interviews. The FCM method was deemed appropriate 

since circularization in Turkish textile and ready-to-wear sector is a newly emerging 

topic, hence entailing considearble ‘fuziness’; and consequently there is only a limited 

number of experts who can be consulted.  

The FCM analysis has shown that the most significant barriers are to circularization in 

the Turkish textile and ready-to-wear sector sector are lack of awareness, management 

support for appropriate culture, and lack of demand. Furthermore, lack of effective 

legislation and incentives has the most considerable outdegree value. Lack of effective 

legislation and incentives  affects more values than any other concept.  
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Following the FCM analysis, we conducted structured in-depth interviews with experts 

to identify the actions to overcome the barriers and to develop a sectoral roadmap . 

The data gathered from the interviews was separated and decoded using thematic 

analysis. At the end of all these stages, a roadmap was developed by determining the 

stakeholders and timeline. This roadmap identified the following as major barriers that 

can be overcome over the long-run: cooperation constraints amongst firms for 

circularity and short-term priorities (prioritizing short-term profits over long-run 

investments for sustainable businesses), lack of appropriate culture regarding circular 

economy, and lack of management support. The priority long-run action items of the 

roadmap entail the prevention of microplastics, green claims for truly sustainable 

textiles, and the expanded producer's responsibility. 

Departing from the results of this study, future research can address the implications 

of the sectoral roadmap at the enterprise level. In addition, an enterprise-level roadmap 

can serve the SMEs in the sector to assess firm-specific challenges, costs and benefits, 

and identify firm-specific entry points for the transition to the circular economy.   
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Appendıx A 
Barriers Prerequisites Benefits References 

Low level of public awareness. 
Lack of appropriate partners in 
supply 
chains which restricts the 
collaboration between companies. 
 inadequate waste resource system. 

Investment for advanced 
machinery. 
Qualified personnel. 

New employment 
opportunities. 
Reduction of costs 
through sustainable 
supply chains and end-
of-life management. 

Kumar, V., Sezersan, I., Garza-Reyes, J.A., Gonzalez, 
E.D.R.S. and AL-Shboul, M.A. (2019), "Circular economy in 
the manufacturing sector: benefits, opportunities and 
barriers", Management Decision, Vol. 57 No. 4, pp. 1067-
1086. https://doi.org/10.1108/MD-09-2018-1070 

Lack of government support and 
effective legislation. 
Lack of technical skills.  

Governance support 
Participation of external 
stakeholders 

Significant cost 
reduction and 
resource efficiency for 
SMEs. 

Rizos, Vasileios and Behrens, Arno and Kafyeke, Terri and 
Hirschnitz-Garbers, Martin and Ioannou, Anastasia, The 
Circular Economy: Barriers and Opportunities for SMEs 
(September 17, 2015). CEPS Working Documents , 
Available at SSRN: https://ssrn.com/abstract=2664489 

There are issues with recycling and 
market acceptance of their recycled 
products. 

Before processing the raw material, 
it is important for understanding it. 

Waste management 
and 
waste value extraction 

Sanchez, F. A. C., Boudaoud, H., Camargo, M., & Pearce, J. 
M. (2020). Plas-tic recycling in additive manufacturing: A 
systematic literature reviewand opportunities for the 
circular economy.Journal of Cleaner Produc-tion,264, 
121602. 

High recycling investment costs 
Lack of support from the 
government and the region 
Technical adjustment 
Lack of information  

Important actors' communication 
and collaboration 
Accord of regulations and 
stakeholder's interpretations is 
needed 

Waste preventation 
Encourage the 
preservation of 
matarials value 

Hanna Salmenperä, Kati Pitkänen, Petrus Kautto, Laura 
Saikku, 
Critical factors for enhancing the circular economy in 
waste management, 
Journal of Cleaner Production, 
Volume 280, Part 1, 2021, 124339, ISSN 
09596526,https://doi.org/10.1016/j.jclepro.2020.124339. 
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Challenges in textile recycling 
related to value extraction 

Approaches to CE implementation 
that are innovative 

Waste reduction in 
landfills. 

Shirvanimoghaddam, K., Motamed, B., Ramakrishna, 
S., & Naebe, M.(2020). Death by waste: Fashion and 
textile circular economy case.Sci-ence of the Total 
Environment,718, 137317 

Not green designing of construction 
projects. 
Using construction materials that are 
finitely recyclable. 
Processes for deconstructing, 
classifying, transporting, 
and recovering waste that are 
ineffective. 
Inadequate knowledge, 
understanding, and insight into waste 
management's circular economy. 

Waste management and recycling 
system 

Economic and 
environmental benefits 
by the 
transfer station of waste 
as collaborative network 

Dumlao-Tan, M.I., Halog, A., 2017. Advances in 
Solid and Hazardous 
 Waste Management Chapter 2, Moving Toward 
a Circular Economy in 
 Solid Waste Management: Concepts and 
Practices, 29–48 

Lack of technology, lack of 
understanding, 
challenges with awareness, and weak 
government policies 

Increased awareness through 
collaboration with authorities. 
Intervention by the government 

Sustainability and waste 
reduction 

Sharma, Y. K., Mangla, S. K., Patil, P. P., & Liu, S. 
(2019). 
When challenges impede the process: For circular 
economy-driven sustainability practices in food 
supply chain. Management Decision. 

Data on recycling efficiency is scarce, 
and there are issues with recycling 
quality. Technical expertise, financial resource 

Benefits to the 
environment, economy, 
and society. Advantage 
in the marketplace 

Rossi, E., Bertassini, A. C., dos Santos Ferreira, C., do 
Amaral, W. A. N 
., &Ometto, A. R. (2020). Circular economy indicators 
for organizations considering sustainability and 
business models: Plastic, textile and electro-
electronic cases.Journal of Cleaner 
Production,247(119137) 
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The market isn't supporting it up. 
Financial resources and expertise 
are in short supply.  

External investment is essential, as well 
as improved management. 

Reduce waste and 
pollution as much as 
possible. Economic 
benefits. 

Demirel, P, Danisman, GO. Eco-innovation and firm 
growth in the circular economy: Evidence from 
European small- and medium-sized enterprises. 
Bus Strat Env. 2019; 28: 1608– 1618. 
https://doi.org/10.1002/bse.2336 

Legal issues, budgetary limits, and 
human resources are all factors to 
consider. Staff training, revamping, and innovation 

Carbon footprint 
reduction, competitiveness 
sustainability, resource 
efficiency are all important 
factors. 

García-Quevedo, J, Jové-Llopis, E, Martínez-Ros, E. 
Barriers to the circular economy in European small 
and medium-sized firms. Bus Strat Env. 2020; 29: 
2450– 2464. https://doi.org/10.1002/bse.2513 

Regulatory and financial hurdles 
are also significant obstacles in CE. 

CE requires government assistance in 
the construction of infrastructure, 
legislative reforms, and the provision of 
incentives to busines 

Environmental benefits 
and value extraction from 
used products 

Hart, J., Adams, K., Giesekam, J., Tingley, D. D., & 
Pomponi, F. (2019). Barriers 
and drivers in a circular economy: The case of the 
built environment. 
Procedia Cirp, 80, 619–624. 
https://doi.org/10.1016/j.procir. 
2018.12.015 

Financial difficulties and a lack of 
cooperation from stakeholders 

To overcome the obstacles, 
organizational  
design and a competent CE framework 
are required. 

Reduction of hazardous 
waste 

Jia, F., Yin, S., Chen, L., & Chen, X. (2020). Circular 
economy in textile and 
apparel industry: A systematic literature review. 
Journal of Cleaner Production. 
120728 
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Challenges in terms of culture, 
regulation, technology, and the 
market 

Consumer awareness and process 
standardization are necessary. 

Limited resources 
conserving 

Kirchherr, J., Piscicelli, L., Bour, R., Kostense-Smit, E., 
Muller, J., 
Huibrechtse-Truijens, A., & Hekkert, M. (2018). 
Barriers to the circular 
economy: Evidence from the European Union (EU). 
Ecological Economics, 
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150, 264–272. 
https://doi.org/10.1016/j.ecolecon.2018.04.028 

Low product recovery rate, and a lack 
of understanding of how to deal with 
waste. 

Waste prevention and excellent 
recovery strategies are designed into 
the design. 

Waste reduction reduces 
both the environmental 
and economic 
implications of product 
cycles. 

Ruiz, L. A. L., Ramón, X. R., & Domingo, S. G. (2020). 
The circular economy 
in the construction and demolition waste sector—a 
review and an integrative 
model approach. Journal of Cleaner Production, 248, 
119238. 
https://doi.org/10.1016/j.jclepro.2019.119238 

Lack of expertise, a complicated 
organizational framework for supplier 
relationships, and expensive costs 

Finance management with the 
assistance of the government. CE 
should be planned properly. 

Benefits the 
environment while also 
increasing efficiency. 

Ozkan-Ozen, Y. D., Kazancoglu, Y., & Mangla, S. K. 
(2020). Synchronized 
barriers for circular supply chains in industry 
3.5/industry 4.0 transition 
for sustainable resource management. Resources, 
Conservation and 
Recycling, 161, 104986. 
https://doi.org/10.1016/j.resconrec.2020. 
104986 
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Challenges in financial, institutional, 
and economic terms Organizational support 

Sustainable 
development; scarce 
resource availability for 
future production 

 
Pla-Julián, I., & Guevara, S. (2019). Is circular 
economy the key to transitioning towards sustainable 
development? Challenges from the 
perspective of care ethics. Futures, 105, 67–77. 
https://doi.org/10. 1016/j.futures.2018.09.001 

https://doi.org/10
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Lack of technological knowledge. 
Effective CE implementation 
necessitates dedicated management. 

 Corporate reputation 
and landfill waste 
reduction, material 
preservation and energy 
conservation 

Parchomenko, A., Nelen, D., Gillabel, J., & 
Rechberger, H. (2019). Measuring the circular 
economy—A multiple correspondence analysis of63 
metrics. Journal of Cleaner Production, 210, 200–
216. 

Lack of assistance from the 
government and financial constraints 

Work on policymaking and creating 
useful roadmap. 

Benefits to the 
environment and 
resource conservation 

Sartal, A., Ozcelik, N., & Rodríguez, M. (2020). 
Bringing the circular economy 
closer to small and medium enterprises: Improving 
water circularity 
without damaging plant productivity. Journal of 
Cleaner Production, 
256, 120363. 
https://doi.org/10.1016/j.jclepro.2020.120363 

It takes longer to redesign and re-
plan. Increased financial investment 

In the implementation of CE, 
technology is used as well as 
government intervention. 

Waste reduction, 
increased efficiency, and 
long-term production 

Katz-Gerro, T., & López Sintas, J. (2019). Mapping 
circular economy activities 
in the European Union: Patterns of implementation 
and their correlates 
in small and medium-sized enterprises. Business 
Strategy and 
the Environment, 28(4), 485–496. 
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There is a lack of demand and 
awareness. 

Effective CE necessitates life cycle 
assessment and legal duties. 

Benefits in terms of 
finance and gaining a 
competitive advantage 

 
Husgafvel, R., Linkosalmi, L., Hughes, M., Kanerva, J., 
& Dahl, O. (2018). Forest sector circular economy 
development in Finland: A regional study on 
sustainability driven competitive advantage and an 
assessment of the potential for cascading recovered 
solid wood. Journal of Cleaner Production, 181, 483–
497. https://doi.org/10.1016/j.jclepro. 
2017.12.176 
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Appendix B 

Expert ID Gender Educational Background Work Experience (Year) Type of institution 

Expert 1 Female Graduate Degree 10 NGO 

Expert 2 Male  Bachelor's Degree 25 Private Sector 

Expert 3 Male  Bachelor's Degree 30 Private Sector 

Expert 4 Female Phd 33 Academy 

Expert 5 Female Graduate Degree 28 NGO 

Expert 6 Male Graduate Degree 15 Exporters Association 

Expert 7 Female Phd 27 Exporters Association 

Expert 8 Male Graduate Degree 24 Private Sector 

Expert 9 Male Graduate Degree 20 Private Sector 

Expert 10 Male  Bachelor's Degree 5 Private Sector 

Expert 11 Female Graduate Degree 8 Academy 

Expert 12 Male Phd 10 Academy 

Expert 13 Male Phd 15 Academy 

Expert 14 Male Phd 6 Academy 

Expert 15 Female Graduate Degree 4 Private Sector 

Expert 16 Female  Bachelor's Degree 18 Private Sector 
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Figure B.1: Genders of the experts 

 

Figure B.2: Type of institutions in which experts employee 
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Figure B.3: Educational background of the experts 
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Appendix C 

Q1) In the first stage analysis we conducted with the experts, the most critical 

barriers/constraints are respectively. 

• Lack of knowledge about the nine elements of the circular economy 

• Short-term priorities such as profit, lack of appropriate culture and top management 

support,  

• There is a lack of demand for recycled, repaired products. 

 

What do you think about these three barriers? What are your suggestions for 

overcoming these barriers?  

 

Q2) Insufficient government incentives and lack of legal regulations emerged as the 

deficiency that most interacted with other concepts (determining barriers and 

constraints). What do you think about this result? 

 

Q3) What can be done to facilitate the trade of materials between businesses in the 

textile and ready-to-wear sector / to unite businesses around a common goal? 

 

Q4) What path should businesses in the sector follow to strengthen the end 

consumer demand for reused, repaired, and recycled products? How can companies 

create consumer demand? Can the state and public institutions play a role in this 

direction? 

 

Q5) How can the “lack of technical skills and technological knowledge of the 

employees,” which we have defined among the barriers to circularization, be 

overcome? 

 

Q6) How can it be overcome that there is no appropriate culture in the transition of 

enterprises to the circular economy, the top management does not support this 

transition, and their focus is high profit in the short term? 

 

Q7) The EU supports businesses to overcome the “high recycling costs,” which is 

one of the obstacles to circularization and encourages financial institutions to provide 

support in this direction. Is there such support and guidance from the state in Turkey? 

Is it enough? What are your expectations? 

 

Q8) Which stakeholders do you think have an active role in Turkey's circularization 

of the textile and ready-to-wear industry? 

 

Q9) What do action items mean to you? How can these key elements be achieved? 

Which stakeholders play what role in achieving these goals? 
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Time 

 

 

 

 

 

 

Action items 
Short 
term 

Medium 
Term 

Long 
term 

Introducing mandatory Ecodesign 

requirements 

   

Stopping the destruction of unsold or 

returned textiles 

   

Tackling microplastics pollution 

   

Introducing information requirements and a 

Digital Product Passport 

   

Green claims for truly sustainable textiles 

   

Extended producer responsibility and 

boosting reuse and recycling of textile waste 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q10) Which of the nine barriers we have examined can be overcome in the short, 

medium, and long term? 

 



 

125 

 

Time 

 

 

 

 

 

 

Action items 

Short 
term 

Medium 
Term Long term 

Lack of financial and effective legislation by the 

Government 
   

 
Lack of technical skills and  

technological knowledge of employees 
   

 

Lack of awareness and knowledge of  

the nine elements of circular economy (Refuse, Rethink, 

Reduce, Reuse, Repair, Refurbish, Remanufacturing, 

Repurpose, Recycle, and Recovery ). 

   

 

High recycling investment costs 
   

 

Lack of or insufficient waste-to-resource  

management systems (turning waste into inputs/resources as 

in a circular economy) 

   

 

Lack of marketplace for the business-to-business  

trading of materials which are waste for some businesses, 

while resources for some 

   

 

Constraints to collaboration between companies and 

departments, such as lack of partners and departments with 

equal interest and credibility in supply chains (raw material 

supply; processing, dyeing, and finishing; cut-and-make, 

retail, and use; end-of-use/consumption). 
   

 

Lack of demand for final products which are  

reused, repaired, recycled, etc. 
   

 

Prioritization of short-term high profit making above all, lack 

of the appropriate culture and support by top management 

   

 

 

 

 

Q11) Which stakeholders play a role in achieving the following objectives to create 

favorable conditions for making the textile industry of the future? What could be the 

roles of these stakeholders? 
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