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Key messages

Collection, sorting, reuse and recycling all have different aspects to be improved in the Nordic countries and some areas are further along than others. The main barriers related to low collection are partly due to unclear regulation for collecting organisations, the definition of waste and the non-existing high grade recycling possibilities which give recyclable textiles a very low value. There is also a lack of domestic recycling capacity which makes collection for recycling unattractive for collectors since incineration costs of textiles are considered high.

There are a large number of available collection systems and technologies both within the Nordic countries and abroad and have also in later years been tried alternative systems to increase the collection of textiles. A key difference between regular “waste collection” and collection of textiles, mainly for reuse, is the higher need for clean and dry collection.

Sorting technology for reuse is virtually non-existing and not well developed for sorting for recycling. Advanced NIR (Near Infra Red) sorting may come into play in the coming years, but only for sorting recyclable textile.

The most common recycling technology at present is mechanical recycling (shredding and similar). Current technology is, except for pure polyester recycling, limited to low grade recycling into insulation and carpet filling. Polyester recycling requires very clean flows of pure poliester textile. Emerging technologies such as Re:newcells technology for cotton recycling is promising but has significant development still to come. A Nordic investment in technology development could possibly create a new world leading recycling industry.

The key messages and findings presented in this report are part of the Nordic Prime Ministers’ overall green growth initiative, The Nordic Region – leading in green growth.


Introduction

Background

In recent years textile production and consumption have risen drastically in the Nordic region. To exemplify, the textile consumption in Sweden increased with 40% during the last 10 years and now amounts to 15 kg per capita, including clothes and home textiles only. The consumption levels are similar for all Nordic countries with Finland at 13.5 kg and Norway at 22 kg per capita. Most used textiles either end up in the back of the wardrobe, or in an incinerator, while only a small fraction is reused and recycled.

Collection of textiles in the Nordic countries is performed on a voluntary basis, mostly by charity organisations. Textiles are only collected for reuse and large volumes of both reusable and recyclable textiles end up in the residual waste. This represents a potential for increased collection volumes and increased reuse and recycling. There is a need to develop efficient systems that collect textiles both for reuse and recycling, in order to realise this potential.

Most textile sorting is performed in low cost countries, due to being labour intensive. An automated solution would be necessary for this activity to be performed in the Nordic region. This requires large volumes and a secure supply of textiles together with a demand from producers for the recyclable fraction. A recycling facility must not risk having a negative impact of current reuse of textiles. In order to find possible textile waste streams and best available recycling technology an international approach must be used investigating the markets for new and used textiles.

This project is one of six which constitute Resource Efficient Recycling of Plastic and Textile Waste, a project launched by the Nordic Waste Group (NWG) as part of the Nordic Prime Ministers’ green growth initiative, The Nordic Region – leading in green growth. The initiative identifies eight priorities aimed at greening the Nordic economies, one of which is to develop innovative technologies and methods for waste treatment.

A Nordic strategy for collection, sorting, reuse and recycling of textiles is one of three projects to increase the reuse and recycling of textiles in the Nordic region. The other two are: The Nordic reuse and recycling commitment and An extended producer responsibility (EPR) system and new business models to increase reuse and recycling of textiles in the Nordic region.

The aim of the project as stated in the tender from the Nordic waste group:

Develop a proposal for a common Nordic strategy for improving infrastructure for collection, sorting and reuse/recycling of textiles in the Nordic region that can also represent a competitive advantage for Nordic business within the textile sector. […]

(Tender published by the Nordic waste group, April 2013)

The project

The project is carried out by a consortium with IVL Swedish Environmental Research Institute (Sweden), Copenhagen Resource Institute (Denmark), Ostfold Research (Norway), SYKE Finnish Environment Institute (Finland), Environice (Iceland) and University of Nordland (Nor-way). David Palm at IVL acts as project manager.

The work is performed in close connection with the Nordic waste group and Coordinator Yvonne Augustsson and also has a reference group connected to the project to ensure the outcome of the project. Related to this project are also two Nordic workshops organized by the Sustainable Fashion Academy on behalf of the Nordic Council of ministers.

The project runs from June 2013 to December 2014.

The reference group members are:


	Anna Bengtsson, Ragn-Sells, Sweden.

	Arnt-Willy Hjelle, Fretex, Norway.

	Dan Boding-Jensen, former at Vestforbrænding, Denmark.

	Elisabeth Dahlin, Swedish Red Cross, Sweden.

	Emma Enebog, Myrorna, Sweden.

	Erik Hove, Danish Red Cross, Denmark.

	Ingun Klepp Grimstad, SIFO, Norway.

	John Hansen, Teknologisk Institut, Denmark.

	Jon Nilsson-Djerf, Waste Management Sweden, Sweden.

	Kristiina Aalto, Konsumentforskningscentralen, Finland.

	Marja Pitkänen, VTT, Finland.

	Ólafur Kjartansson, Icelandic Recycling Fund, Iceland.

	Päivi Talvenmaa, Tampere University of Technology, Finland.



Some organisations have been represented also by other colleagues for part of the work.


Summary of the reports

This report is the primary outcome from Part I of the project “Towards a Nordic textile strategy - Collection, sorting, reuse and recycling of textiles” initiated by the Nordic Waste Group (NAG). The report for Part 2 will be published in December 2014.

This report summarizes the work from the first year of the project and its three subreports covering various parts of the issue as basis for the work to be performed in 2014.

The reports for 2013 are:


	International market survey.

	Collection and sorting systems.

	Technology review of sorting and recycling of textiles.



The findings presented in the three reports are part of the Nordic Prime Ministers’ overall green growth initiative: The Nordic Region – leading in green growth. Read more in the web magazine Green Growth the Nordic Way at www.nordicway.org or at www.norden.org/greengrowth

International market survey

The first report gives an overview of the textile flows in the Nordic region and the market for collection, sorting, preparing for reuse and reselling of used textiles and waste management of textiles. It includes the legal and economic conditions for operation that depends on the actors’ status as a charity, authority or private business. The report also gives insight into the European and global markets for used textiles and the drivers and barriers for market development.

Main drivers are that the prices for textiles collected in the Nordic region appears to be higher than the European average combined with a growth in demand for second hand clothing. This combined with the willingness to separate textiles from other waste create a basis for a reuse market. The increased levels of new textiles also create higher volumes available for trading which could create economy of scale. The increased level of political interest is also positive for the market.

Main barriers are related to low collection partly due to unclear rules for collecting organisations and the definition of waste and the non-existing high grade recycling possibilities which give recyclable textiles a very low value. There is also a lack of domestic recycling capacity which makes collection for recycling unattractive for collectors since incineration costs of textiles are high.

Main conclusions


	The prices for textiles collected on the Danish market appear to be relatively high compared to the European average. This is likely true also for the other Nordic countries.

	The Nordic countries have generally seen a growth in the demand for second-hand and vintage clothing.

	Making better use of used textiles both in an environmental and economic perspective has moved higher up the policy agenda in some Nordic countries. So far however, this has not resulted in much in the way of legislative change specific to textiles.

	In some Nordic countries there is lack of coherence on who has the responsibility for granting permission to collect textiles. This results in illegal textile containers, a lack of transparency of material flows and to some extent to a distorted market.

	The majority of the textiles collected by organisations in Nordic countries is exported for further sorting and subsequent handling in other European countries due to high wages in the Nordic countries.

	In a number of countries, high street chains face obstacles in donating faulty or returned textiles to charities due to the fact that they can’t then reclaim VAT from donated unused textiles.

	Most recycling taking place in Europe is downcycling.

	Non-reusable textiles are still not being collected due to a lack of domestic market.



Collection and sorting systems

The second report is a collation of operational and pilot or future collection and sorting systems. The collection systems include both organizational and technical collection systems for all types of textile or sub fractions such as clothing or home textiles. A total of 19 systems are compared for collection flows, contamination levels, cost, suitability of collected textile and availability for the consumer.

Four sorting systems are described: Manual sorting; semi-automated sorting, RFID sorting and NIR-sorting where the first two are operational and the latter two are experimental. Semi-automated sorting is the most common sorting at present and can be done in rather small scale. An important note is that none of the future sorting systems are capable of sorting reusable from non-reusable textiles.

Main conclusions


	There are a large number of available collection systems and considerably fewer sorting systems. Sorting for reuse will be manual sorting for the foreseeable future while sorting for recycling might become more automated.

	Collection systems with a capacity for large textile flows have in general a higher contamination levels in the collected textiles. This is likely due to little manual involvement in collection which makes collection cost efficient, but may cause issues later in the value chain.

	The system of a mandatory EPR fulfills most requirements for a collection system, likely because it combines several of the different collection systems in a joint effort. A mandatory EPR may however have a high risk of contaminations in the collection and can potentially have a high total cost for collection.



Technology review of sorting and recycling technology

The third report describes available and future technology for sorting and recycling. It gives a more in-depth view of the NIR-sorting as well as other possible sorting technology.

The main recycling paths of mechanical recycling; chemical recycling; thermal recovery and mixed technologies are elaborated with examples of possible recycling routes. Current technology is, except for pure polyester recycling, limited to low grade recycling into insulation and similar. Emerging technologies such as Re:newcells technology for cotton recycling is promising but has significant development still to come. A Nordic investment in technology development could possibly create a new world leading recycling industry.

Main conclusions


	Large scale recycling available are mostly mechanical, with shredding into insulation as the main technique. Simple cutting into rags is also a common recycling. These have a limited environmental benefit since they represent a downcycling rather than a closed loop recycling process.

	In the Nordic countries it seems that the market for textile waste for recycling is almost inexistent, due to the lack of recycling technologies available.

	There are a few technologies, especially Re:newcell, that show promising possibilities in the future. The actual performance is though yet to be seen for these technologies with reference to losses, chemical- and energy use in full scale recycling.

	The Nordic region seems to have a possibility to advance in the recycling of textile, not only for its’ own textile but for the European market. The focus should be on high quality end products with a market demand, to ensure both economic and environmental sustainable recycling processes.




Sammanfattning av rapporterna

Denna rapport sammanfattar arbetet från projektets första år och dess tre delrapporter som tillsammans ger ett underlag för 2014 års arbete. Rapport för Del 2 kommer att publiceras när projektet är klart i december 2014.

2013 års rapporter är:


	En internationell marknadsöversikt.

	Insamlings och sorteringssystem.

	Teknologiöversikt över sortering och återvinning av textil.



Rapporternas resultat är en del av de nordiska statsministrarnas grön tillväxt initiativ, Norden – ledande i grön tillväxt. Läs mer i nättidningen Grön tillväxt i Norden Way of www.nordicway.org eller www.norden.org/greengrowth

En internationell marknadsöversikt

Den första rapporten ger en översikt av textilflödena i Norden och marknaden för insamling, sortering, förberedelse för återanvändning och försäljning av av använd textil samt avfallshantering av textilavfall. Den innehåller de rättsliga och ekonomiska förutsättningar för verksamheten som beror på aktörernas status som välgörenhetsorganisationer, myndigheter eller privata verksamheter. Rapporten ger också inblick i de europeiska och globala marknaderna för använd textil och drivkrafter och hinder som påverkar marknadens utveckling.

De främsta drivkrafterna är att priserna för textilier som samlats in i Norden verkar vara högre än genomsnittet i Europa i kombination med en ökad efterfrågan på begagnade kläder. Detta i kombination med viljan att separera textilier från annat avfall skapar grunden för en återanvändningsmarknad. De ökade nivåerna av nya textilier skapar också högre volymer tillgängliga för handel som skulle kunna skapa stordriftsfördelar. Den ökade nivån av politiskt intresse är också positivt för marknaden.

De främsta hindren är relaterade till låga insamlingsnivåer delvis på grund av otydliga regler för insamlingsorganisationer, definitionen av avfall och frånvaron av höggradiga återvinningsmöjligheter som ger återvinningsbara textilier ett mycket lågt värde. Det finns också en brist på inhemsk återvinningskapacitet som gör att insamling för återvinning blir ointressant för insamlare då förbränningskostnaderna för textilier är hög.

Slutsatser


	Priserna för textilier som samlats in på den danska marknaden förefaller vara relativt höga jämfört med genomsnittet i Europa. Detta stämmer troligen även för övriga nordiska länder.

	De nordiska länderna har generellt sett en ökning i efterfrågan på second hand och vintage kläder.

	Bättre utnyttjande av använda textilier både ur miljömässigt och ekonomiskt perspektiv har flyttats högre upp på den politiska dagordningen i flera nordiska länder. Hittills har dock detta inte lett till någon större förändring i lagstiftning specifik för textilier.

	I vissa nordiska länder finns det brist på samstämmighet om vem som har ansvaret för att bevilja tillstånd att samla in textil. Detta resulterar i olagliga textilbehållare, en brist på insyn i materialflöden och till viss del till en snedvriden marknad.

	Majoriteten av de textilier som samlats in av organisationer i Norden exporteras för vidare sortering och efterföljande hantering i andra europeiska länder på grund av höga löner i de nordiska länderna.

	I ett antal länder möter butikskedjor hinder i att donera felaktig eller returnerad textil till välgörenhetsorganisationer på grund av det faktum att de då inte kan få tillbaka moms från donerad textil.

	Den mesta återvinningen som äger rum i Europa är downcycling.

	Icke-återanvändbara textilier samlas fortfarande inte på grund av en bristande inhemsk marknad.



Insamling och sorteringssystem

Den andra rapporten är en sammanställning av operativa och pilot- eller framtida system för insamling och sortering. Systemen för insamling omfattar både organisatoriska och tekniska insamlingssystem för alla typer av textil- eller underfraktioner, såsom kläder eller hemtextilier. Totalt 19 system jämförs för insamlingsflöden, föroreningsnivåer, kostnad, lämplig insamlad textil och lätt-tillgänglighet för konsumenten.

Fyra sorteringssystem beskrivs: Manuell sortering, halvautomatisk sortering, RFID-sortering och NIR-sortering där de två första är operativa och de två sistnämnda är i pilotskala. Halvautomatiserad sortering är den vanligaste sortering för närvarande och kan utföras i relativt liten skala. En viktig notering är att ingen av de framtida sorteringssystemen är kapabla att sortera återanvändbara från icke-återanvändbara textilier.

Slutsatser


	Det finns ett stort antal tillgängliga insamlingssystem och betydligt färre sorteringssystem. Sortering för återanvändning kommer att vara manuell sortering för överskådlig framtid samtidigt som sortering för återvinning kan komma att bli mer automatiserad.

	Insamling system med kapacitet för stora textilflöden har generellt högre föroreningsnivåer i den insamlade textilen. Detta beror sannolikt på låg manuell hantering i insamlingen som gör insamlingen kostnadseffektiv, men som kan orsaka problem senare i värdekedjan.

	Systemet med ett obligatoriskt producentansvar uppfyller de flesta krav på ett insamlingssystem, troligen eftersom det kombinerar flera av de olika insamlingssystemen i en gemensam insats. Ett obligatoriskt producentansvar kan dock ha en högre risk för föroreningar i insamlingen och kan möjligen ha en hög totalkostnad för insamling.



Teknologiöversikt över sortering och återvinning av textil

Den tredje rapporten beskriver tillgängliga och framtida tekniker för sortering och återvinning. Det ger en fördjupad bild av NIR-sortering samt även andra möjliga sorteringstekniker.

De främsta återvinningsmöjligheterna med mekanisk återvinning, kemisk återvinning, energiåtervinning och kombinerade tekniker gås igenom med exempel på möjliga återvinningsvägar. Dagens teknik är, med undantag för ren polyesteråtervinning, begränsad till låggradig återvinning till isolering och liknande. Ny teknik såsom Re:newcells teknik för återvinning av bomull är lovande men har betydande utveckling kvar. En nordisk satsning på teknisk utveckling inom området skulle kunna skapa en ny världsledande återvinningsindustri.

Slutsatser


	Tillgänglig storskalig återvinning är mestadels mekanisk, med rivning till isolering som den vanligaste tekniken. Enkel tillklippning av trasor är också en vanlig återvinning. Dessa har en begränsad miljönytta eftersom de representerar en downcycling snarare än en closed loop återvinningsprocess.

	I Norden förefaller marknaden för textilavfall för återvinning vara nästan obefintlig, på grund av bristen på bra återvinningsteknik.

	Det finns några tekniker, speciellt Re:newcell, som visar lovande möjligheter för framtiden. Den faktiska prestandan för denna teknik är dock ännu oklar med avseende på förluster, kemikalie- och energianvändning vid fullskalig återvinning.

	Norden kan ha en möjlighet att ta täten för återvinning av textil, inte bara för de egna textilmängderna utan även för den europeiska marknaden. Fokus bör ligga på högkvalitativa slutprodukter med en tydlig efterfrågan på marknaden, för att säkerställa både ekonomiskt och miljömässigt hållbara återvinningsprocesser.




International market survey

By David Watson & Nikola Kiørboe, Maria Elander, Hanna Salmenperä, Kari-Anne Lyng, Stefán Gíslason


1.  Introduction and aim

There are a large number of public and private actors working within the areas of collection, sorting, preparation for reuse and reselling of used textiles and involved in textile waste management in Nordic countries. Each actor operates according to its own business model and these business models vary widely from actor to actor. The legal and economic conditions under which they operate can also vary depending on their status as businesses, charities, public authorities etc. While the legal conditions tend to be country specific the economic market conditions are increasingly determined at the European and global level.

This document presents an overview of volumes of used textile flows from households and business and the key market and legal conditions under which actors involved in the collection, reuse and resale, recycling and other waste management of used textiles operate. The report considers clothing and household textiles and similar textiles from public and private organisations i.e. hospital linen, uniforms etc. Carpets are not included, nor are technical textiles. All figures on textile flows are to some extent estimations since the measurement of flows and statistics related to textiles are not very detailed.

The document gives an overview of flows of textiles and of framework conditions under which the collectors, sorters and recyclers operate in the individual Nordic countries, including an overview of the European and global market for their products. This includes consideration of the drivers for and barriers to further collection, reuse and recycling. The findings in the individual countries are compared and contrasted to give a picture of conditions in the Nordic region as a whole.

Information has been gathered via literature surveys, knowledge of the task partners gained during other projects, and through consultation with key actors both in Nordic countries (including members of the Reference Group).

International market survey is one of three sub-reports that summarize the work from the first year of the Nordic Council of Ministers project A Nordic strategy for collection, sorting, reuse and recycling of textiles.

The project is one of six that constitute Resource Efficient Recycling of Plastic and Textile Waste, which was launched by the Nordic Waste Group (NWG) as part of the Nordic Prime Ministers’ green growth initiative, The Nordic Region – leading in green growth. Read more in the web magazine Green Growth the Nordic Way at www.nordicway.org, or at www.norden.org/greengrowth


2.  Overview of textile flows in the Nordic region

2.1   Denmark

About 89,000 tonnes, corresponding to 16 kg per capita of new clothing and household textiles, are put on the Danish market each year for consumption. This amount provides an indication of the amount of used textiles being generated each year if constant conditions are assumed. Approximately 41,000 tonnes are collected separately by various charity and private organisations each year. Of the separately collected textiles approximately 23,000 tonnes are exported for reuse and recycling and 12,000 tonnes are reused (with a small amount of recycling) within Denmark. The remaining 6,000 tonnes is incinerated.

The fate of the estimated 48,000 tonnes, the gap between new textiles put on the market each year and what is separately collected following use, can be roughly estimated using waste survey data supported by assumptions. These assumptions can be viewed in Danish EPA (forthcoming).

A summary of the flow of these textiles is presented in Figure 1. A more detailed breakdown of volumes collected, methods of collection and the market for the collected textiles are presented in Chapter 3.

Figure 1 Flow and destination of textiles in Denmark in 2010


[image: Image]
Ton – in rounded numbers. Source: own making based on updated data from Tojo et al. (2012) and Danish EPA (forthcoming).



2.2   Finland

The net annual inflow of new textiles in Finland is about 71,000 tonnes per year. This corresponds to 13.5 kg per person. Most of the textiles are imported (76,500 tonnes), whereas domestic production is low (2,400 tonnes). The annual exports are approximately 8,000 tonnes for new clothes and 6,250 tonnes for second-hand clothes and rags (Tojo et al., 2012).

Approximately 25,000 tonnes of used textiles are collected annually, i.e. about 4.7 kg per inhabitant. Of this, 7,000 tonnes (28%) are sold for reuse in Finland and around 8,500 tonnes (34%) for recycling in Finland. As mentioned above 6,200 tonnes of second-hand clothes and rags are exported. The remaining 3,300 tonnes (13%) are considered as unusable waste and are sent for incineration or landfill (Tojo et al., 2012). These figures are estimates and the division between re-use, recycling, and waste is not exactly known. The flows are given in Figure 2. No information is available on the fate of the 46,000 tones which aren’t collected separately. More detail of individual operators is given in section 3.2.

Figure 2 Flow and destination of textiles in Finland 2010 (tonnes)


[image: Image]
Source: own making based on updated data from Tojo et al. 2012.



2.3   Iceland

From the information collected by Statistics Iceland, it is not possible to estimate the exact amount of textile produced for the domestic market. Assuming that around half of the domestic production is exported, it can be estimated that some 1,000 tonnes of the production is put on the domestic market. Import of textiles amounts to 3,800 tonnes (2012), giving a total estimate of 4,800 tonnes (15 kg per capita) of clothing and household textiles are put on the Icelandic market annually.

Approximately 1,400 tonnes (or 4.5 kg per capita) of used textiles (and shoes) are separately collected by organisations, of which 1,350 tonnes of used textiles are exported for sorting and further handling in Germany and the Netherlands. 50 tonnes are sold for re-use on the domestic market.

The majority of the remainder of textiles put on the market are assumed to end in mixed waste streams. Almost all (98.8%) of the waste destined for final disposal in Iceland is landfilled.1 According to information from Sorpa waste management company textiles make up approximately 2.5% of total unsorted household waste.2 In 2011 a total of 127,000 tonnes of waste was sent to disposal, including mixed household waste and mixed non-household production waste. Assuming the latter also contains around 2.5% textiles, 3.200 tonnes (or 10 kg per capita) of textile waste is landfilled annually.

As assumed above, some 15 kg per capita are put on the market annually, 10 kg are landfilled and 4.5 kg are collected for reuse or recycling. The remaining 0.5 kg (200 tonnes) is assumed to accumulate in closets and attics.

The flows are given in Figure 3. More detail of individual operators is given in section 3.3. It should be underlined that many of the figures above are based on assumptions. In addition a perfect balance in “input” and “output” flows should not be expected. The amount of new textiles put on the market is increasing, which means that the amount of used textiles being generated is likely to be lower than the amount of new textiles put on the market in any given year.

Figure 3 Flow and destination of textiles in Iceland 2012 (tonnes)


[image: Image]
Source: own making based on various data sources and assumptions.



2.4   Norway

Due to limited production of clothing in Norway, the net annual amount of clothing put on the marked is assumed to correspond to the amount of imported clothes, which is about 72,000 tonnes per year (Statistics Norway, 2013). There is no information available on other household textiles put on the market each year.

According to Statistics Norway the total amount of textile waste was 113,000 tonnes in 2011, which is about 22 kg per capita per year. However, these numbers include all sectors such as textile waste from industry and not just households. It has been estimated that approximately 48,000 tonnes of used textiles were generated by households in 2011 (Statistics Norway, 2013) and that this has more than doubled over the last 20 years (Norwegian Ministry of Environment, 2013).

About 23,000 tonnes of the total used textiles are collected separately by charities and other organisations. According to annual reports from the charities this approximately 1,000 tonnes is separated for reuse in Nor-way, approximately 21,000 tonnes of mixed used textiles are exported for reuse and recycling in other countries (Laitala et al., 2012) and the remaining approx. 1,000 tonnes of low quality textiles are incinerated.

It is assumed that the majority of the remaining used textiles generated each year (approx. 27,000 tonnes) end in mixed municipal waste and is mostly incinerated with a small share going to landfill. There are no longer any textile recycling facilities in Norway (see under 3.4 later). Laitala et al. (2012) estimates that 25–35% of the used textiles that ends in the mixed municipal waste each year could have been reused.

There is a large gap between the new clothing put on the market and the estimates of used textiles that are either separately collected or end in mixed municipal waste. When the sold new household textiles put on the market are added into the equation, the gap grows even larger. Some of this gap can be accounted for by accumulation in household lofts and wardrobes. In addition, if quantities of new textiles put on the market each year are growing, then one would expect a lower generation of used textiles than that put on the market in any given year. Finally, the estimations of textiles in mixed municipal waste are likely to be based on some limited sampling surveys and therefore associated with significant uncertainties.

Figure 4 Flow and destination of textiles in Norway (tonnes)


[image: Image]
Source: own making based on National Statistics, Laitala et al. 2012 and annual reports from collectors.



2.5   Sweden

In 2011 the SMED consortium mapped textile flows in Sweden and included clothing and home textiles (e.g. curtains, bed linen, blankets) but not shoes or furniture (e.g. sofas)(Carlsson et al., 2011). Figures on textile consumption are from 2008, figures on textile in mixed household waste are based on 57 pick analyses performed during 2008–2010 and figures from reuse are from the ten charities in the branch organisation Ideell Second Hand and Humana during 2008.

Figure 5 Swedish textile flows per capita


[image: Image]
(adapted from Carlsson et al., 2011).



Sales of new clothing and household textiles totalled 132,000 tonnes in 2011 of which 95,000 tonnes was clothing and 37,000 tonnes was home textile. This corresponds to about 15 kg per person per year (SMED, 2011). Trends show that the consumption of textiles is increasing. This amount provides an indication of the amount of used textiles being generated each year if constant conditions are assumed.

About 20% was collected by charities; more than 50% was thrown in mixed waste and the remaining 30% is likely a mix of household storage and discarding at recycling centres. A recent, not yet published study by the municipality of Stockholm shows that the textile flow at recycling centres is significant (Personne 2013).

Approximately 7,500 tonnes of the used textiles collected by charitable organisations is sold for reuse in Sweden (personal communication with Ideell Second Hand) with 19,000 tonnes exported for reuse and/or recycling in other countries (Tojo et al., 2012; Enebog, 2013; Rosinski, 2013). Approximately 800 tonnes is stolen from containers and the remainder is incinerated in Sweden..

The fate of the estimated 103,000 tonnes gap between new textiles put on the market each year and what is separately collected following use, is not known but the majority is assumed to end in mixed household waste ending in incineration though some will also be accumulated in households and not disposed of.

Figure 5 show the Swedish textile flows adapt. The net inflow is as assumed as the same as the net import since domestic production is very small. A summary of the flow of these textiles is presented in Figure 5. A more detailed breakdown of volumes collected, methods of collection and the market for the collected textiles are presented in Chapter 3.

3.  The Nordic market for used textiles and textile waste for recycling
3.1   Denmark
3.1.1    General overview of the market conditions
The collection of used textiles is dominated by four large collectors: the charitable organisations Salvation Army (7,500 tonnes/yr.), Danish Red Cross (6,000 tonnes/yr.), Danchurch Social (5,000 tonnes/yr.) and one private actor, Trasborg (7,000 tonnes/yr.). There are also two smaller but still noteworthy collectors UFF (1,700 tonnes/yr.) and Danmission (1,000 tonnes/yr.).
Together with these organisations there is a large number of smaller actors (it is estimated that there are around 25 actors in total) who make up the remaining 40% of the Danish collection market. Thus the Danish collection market is considerably more diverse and competitive than in the other Nordic countries.
There are no official requirements for who may collect textiles in Denmark, but it is a requirement that the collector shows transparency with respect to whom they are and how donations are being used.
Used textiles are most commonly collected via containers or over the counter in the organisations shops. If a collector is to collect via containers in either a public space or at a waste recycling centre, they need to obtain permission from the municipality.
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