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Abstract
Textile waste management is an increasingly urgent issue due to textile mass production 
and consumption, which leads to significant waste generation. Strategies for managing 
textile waste prioritise reuse and recycling over incineration and landfilling. However, 
reuse and recycling practices performed in the same territory where textiles are consumed 
remain limited. Instead, used textiles from high-income countries are often exported to the 
Global South and low- and middle-income countries, leading to numerous environmental 
impacts in these regions. This study examines the value chain of imported used textiles in 
the Tarapacá and Santiago Metropolitan Regions of Chile. The results help propose a new 
methodological framework for environmentally assessing used textile trade practices in 
importing countries. The study employs a rapid-ethnography and qualitative mixed-meth-
od approach, including interactive shadowing and observation, conducted across eight 
locations. The findings reveal that used textiles enter the country first via ports and then 
are distributed within importer companies and second-hand retailers. There are initiatives 
for reuse, recycling, and downcycling, but the findings show that not all imported used 
textiles are effectively utilized. A portion of used textiles ends up as waste in dumpsites, 
exacerbating environmental impacts. The study recommends a qualitative and quantita-
tive mixed-method approach to address data gaps and develop more exhaustive stud-
ies in importing countries. Future research should focus on quality standards to improve 
sorting, exporting criteria, and traceability of used textiles. This will enhance trade flow 
accounting and mitigate environmental impacts in importing countries, especially those 
from unsorted and low-quality used textiles.

Keywords  Textile waste management · Environmental impacts · Used textile trade · 
Waste import–export · Textile landfill · Circular economy
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Introduction

The way textile waste is managed on a global scale represents a critical issue. Given that 
textiles are a mass-consumed commodity [1] with inevitable disposal, textile waste is cur-
rently being mass-generated. The term textile waste refers to “textile material that is con-
sidered to no longer be an asset as it provides no value to the holder” [2]. In the European 
Union (EU) alone, it is estimated that 12.6 million tonnes of textile waste were generated 
in 2019, of which 87% was post-consumer textile waste [3]. Post-consumer textile waste is 
generated by the end user of the product, thus regular consumers [2]. This category encom-
passes waste from apparel (including clothing, accessories, and footwear), home textiles 
and carpets, and technical textiles [3].

Waste management strategies prioritise waste prevention as the primary approach, fol-
lowed by promoting reuse and recycling to avoid incineration or landfilling [4]. According 
to European Environment Agency [5] textile waste can regain the status of a textile prod-
uct after undergoing a sorting process and classifying it as reusable. Post-consumer textile 
waste that is reusable is often referred to as used textiles. However, there are missing guide-
lines and harmonisation on whether to refer to textile waste or used textiles, which leads to 
the two terms being used interchangeably in the literature. In this work, textile waste refers 
to that material that no longer provides value, following the definition provided by the Inter-
national Organization for Standarization [2]. Used textiles refer to post-consumer textiles 
expected to be reused (i.e., second-hand sold) or recycled, no matter if they have been sorted 
or not, as an adaptation of European Environment Agency [5] to the context of this study.

Effective reuse and recycling at the point of waste generation remains limited in the case 
of textiles [5, 6]. High-income countries are the largest textile waste generators and, there-
fore, the dominant suppliers of used textiles [7]. Yet, the second-hand markets and recycling 
industries in such countries are unable to accommodate the vast quantities of used textiles 
generated [6]. Consequently, a significant portion of used textiles end up exported from 
high-income countries to the Global South and other low- and middle-income countries for 
reuse or recycling [6–8].

For instance, the United States (USA), China, the United Kingdom, and Germany were 
the principal exporters of used textiles1 worldwide, in terms of economic value in 2022. 
Pakistan, the United Arab Emirates, Chile, and Kenya were the primary importers [9]. 
Similarly, EU data on textile waste reveal that only 0.97 million tonnes of the total post-
consumer textile waste generated in the EU (10.9 million tonnes) in 2019 was recovered 
through reuse or recycling within the EU. In comparison, 1.83 million tonnes were exported 
to the Global South and other low- and middle-income countries [3]. The value of the global 
used textile trade has increased by 32% over the last decade, from $4.29 billion in 2013 to 
$5.66 billion in 2022. This expansion has accelerated, as evidenced by a 10% rise between 
2021 and 2022 alone [9].

This trade is intended to facilitate the valorisation of used textiles, driven by the existence 
of a considerable demand for second-hand goods or a substantial recycling and manufactur-
ing industry in the importing countries [6, 10]. However, the exact volume of used textiles 
that are ultimately reused or recycled once exported remains uncertain [6, 10, 11]. This is 
because sometimes traded used textiles are not necessarily suitable for reuse or may not 

1 In this study, all economic trade values referred to as “used textiles” are based on the Harmonised System 
(HS) code 6309 – Worn clothing and other worn articles, using the HS92 dataset.
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even be sorted [12]. Also, because available estimates are rough and narrowed to a lim-
ited number of studies, most of which are grey literature. Exemplifying this, Paúl [13] and 
Brunello et al. [14] reported that between 60 and 68% of imported used textiles in Chile are 
waste or are not sold. Branson Skinner [15] quantified that up to 40% of used textiles sold 
in Kantamanto Market in Accra, Ghana, leave the market as textile waste. Another recent 
report revealed that 60% of used textiles in imported bales in Ghana are unsellable because 
they have no market value in Kantamanto [12]. Their estimates suggested that between 10 
and 40% of these unsellable textiles are eventually discarded as waste, while the remainder 
continues to be commercialised in the market [12]. This contradicts Odonkor [16] who esti-
mates that only 5% of imported used textiles in bales in Ghana constitute waste.

The uncertainty in the used textile trade is partly due to the lack of traceability [11]. For 
example, the already mentioned misclassification of textile waste as used textiles or used 
clothing is a tactic employed to evade the regulations on waste exports [11, 12]. Also, resale, 
recycling, and disposal operations in importing countries are predominantly conducted by 
informal stakeholders [11, 17], further complicating traceability.

Another aspect worth mentioning is how studies describe the global trade system of used 
textiles as a form of waste colonialism [11, 18]. The waste colonialism concept emerged 
in response to concerns raised by African countries regarding the global system of trans-
boundary waste disposal, which often involves the dumping of waste materials —frequently 
hazardous— in the Global South [11]. Textile waste has also become a significant part of 
this issue. Although the EU does not classify textile waste as “hazardous” [19] it is nonethe-
less a “demonstrably harmful waste category” [11, p.30]. Its trade involves “increasingly 
documented social and environmental risks” in importing countries [11, p.30], with the 
accumulation of discarded textiles increasingly observed in natural habitats [12]. However, 
alternative perspectives argue for the “demonstrably positive economic, social, and envi-
ronmental impact of the sector” [20, p.4]. Thus, the trade of used textiles offers economic, 
social, and environmental benefits and disadvantages.

Regarding economic benefits, it is estimated that the import of one tonne of used textiles 
(referred to as second-hand clothing in Feyertag [20]) creates an average of 6.5 jobs [20], 
the majority of which are held by women [11, 21]. Similarly, Odonkor [16] affirmed that 
“the wider positive economic and social impact of the second-hand clothing trade in Ghana 
is significant” [16, p.5]. Regarding social benefits, imported used textiles provide access to 
affordable and good-quality clothing for low-income segments of the population, as well as 
to brands that might otherwise be not sold in the importing country [11]. From an environ-
mental standpoint, the second-hand sector promotes the circular economy by extending the 
life cycle of used textiles. Extending the life cycle of used textiles via reuse is particularly 
relevant because it saves resources consumption (e.g., energy and water) and associated 
impacts [22–24]. It serves as an effective solution for textiles that would otherwise be dis-
carded [11, 16, 17, 20].

The most important disadvantages of textile trade are mainly related to social and envi-
ronmental impacts in importing countries. Regarding social impacts, Circle Economy [11] 
raises persistent problems regarding working conditions. Poor working conditions in the 
sector are exemplified by wages below minimum rates, as observed in India [11]. Also, 
women and the informal sector are the most affected by lower salaries and poorer work-
ing conditions while particularly vulnerable to health and other social risks [11, 17, 25]. 
As environmental disadvantages, as aforementioned, some imported used textiles end up 
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as dumped waste. Some identified dumpsites of textile waste are in the Atacama Desert 
(Chile), in Accra (Ghana), and in Nairobi (Kenya) [26–30]. Dumpsites generate significant 
impacts on animal habitats and biodiversity, and textile waste in such spaces pollutes the 
groundwater and soil [12]. This happens because many textiles contain plastics (i.e., poly-
ester) that do not biodegrade but instead break down into microplastics over time, along-
side harmful chemicals added during their production. Contaminated groundwater and soil 
consequently contaminate the food web, introducing further risks to human health [11, 12].

As a result, the trade of used textiles presents complex problems that remain unresolved. 
Regarding environmental problems, while research has more comprehensively examined 
the material flows and environmental impacts of textile waste management and used textile 
trade practices from high-income countries [6, 31, 32], further analysis is urgently needed 
to understand the trade-offs and environmental consequences in importing countries. This 
study contributes to this field.

Published data on the environmental impacts of used textile trade are often imprecise, 
with approximate figures available, predominantly from grey literature [20, 33–35]. Some 
of these studies employ a multi-method [17] or a mixed-method approach [16] for their 
assessments or refer to ethnographic research [33]. Other studies do not mention these meth-
ods as such, although combining quantitative and qualitative data [20] or conducting field 
research using interviews [11, 25, 35] and surveys [35, 36]. Most studies focus on African 
countries (especially Ghana) [12, 17, 20, 36, 37], with limited references concerning Asian 
[8] or Latin American and the Caribbean (LAC) countries [14, 38]. However, the three 
regions are grappling with the environmental problems of used textile imports, which ren-
ders them all worthy of study. In 2022, used textile imports to Asia totalled $1.7 billion, 
nearly matching Africa’s $1.75 billion [9]. Meanwhile, used textile imports to LAC totaled 
$868 million2 [9]. Notably, the largest and worldwide known dumpsites of textile waste are 
located in both LAC and Africa [26–29].

To address the environmental problems associated with the used textile trade in import-
ing countries, establishing traceability is essential. Nevertheless, achieving this requires a 
deeper understanding of the stakeholders, the used textiles value chain, and the management 
systems operating within these regions. Accordingly, the primary objective of this study is 
to examine the value chain of used textiles in an importing region from LAC, employing a 
case study approach. The secondary objective is to develop a methodological framework to 
environmentally assess used textile trade practices in importing countries. Thus, based on 
the findings from the case study, the enhanced methodological framework is proposed with 
the goal of formulating effective mitigation strategies. The novelty of this study lies in the 
examination of an importing region within the LAC from a scientific perspective, the pro-
posal of a methodology for further scientific research that can be applied globally, and the 
integration of participatory and social-oriented approaches within a framework designed to 
assess environmental issues. While this study and the proposed methodological framework 
focus on the environmental dimension of sustainability, the interconnection between envi-
ronmental and social issues is also acknowledged [39].

2 This value includes used textile imports in the following countries: Argentina, Bolivia Brazil, Chile, Colom-
bia, Costa Rica, Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, Haiti, Honduras, Mexico, 
Nicaragua, Panama, Paraguay, Peru, Uruguay and Venezuela.

1 3



Circular Economy and Sustainability

Materials and Methods

Case Study

A case study approach was adopted as the research strategy for this study to analyse an 
importing region. Chile was selected as the country under examination. Chile has seen a 
significant increase in its used textile imports, rising from the 21 st largest importer in 2013 
to the 9 th in 2021, and ultimately becoming the third-largest global importer of used textiles 
by economic value in 2022. The country’s global market share for used textile imports was 
4% in 2022. In that year, imports of used textiles to Chile totalled $225 million. In 2022, the 
primary sources of Chile’s imports were the US (41.3%), China (23.9%), and South Korea 
(13.1%) [9]. These data highlight the importance of Chile as the focal point of this study.

Moreover, Chile was not only the largest importer of used textiles in LAC in 2022 but 
also the leading exporter of the region ($42.8 million) [9]. This indicates that Chile serves 
as the gateway for used textiles to the broader LAC market. Most Chilean exports of used 
textiles in 2022 were directed to Paraguay (74.8%), Peru (10.7%), Venezuela (4.6%), and 
Uruguay (4.5%) [9]. This trading dynamic is facilitated by the favourable import conditions 
in Chile, which include an extensive network of free trade agreements that eliminate tariffs, 
impose no quantity restrictions, and only require fumigation to sanitise imported shipments. 
These conditions stand in contrast to the bans on used textile trade in neighbouring countries 
such as Argentina, Bolivia, Brazil, Colombia, and Peru, as well as in other LAC countries 
such as Ecuador, Mexico, Paraguay, and the Dominican Republic [14].

This assessment was conducted in northern Chile, with a particular focus on the Tara-
pacá Region and the Santiago Metropolitan Region. The Tarapacá Region is of special rel-
evance to this study due to the presence of the Port of Iquique, the Iquique Free Trade Zone 
(ZOFRI), and the Atacama dumpsite. The Santiago Metropolitan Region is home to the 
capital of Chile, Santiago. It is estimated that approximately 40% of imported used textiles 
by mass entering Chile pass through the port of Iquique. This is the main port of entry. Port 
of San Antonio, situated in the Valparaíso Region adjacent to the Santiago Metropolitan 
Region, is the next most significant port of entry [14]. The ZOFRI is also situated in Iquique. 
It plays a pivotal role in facilitating substantial import volumes. The ZOFRI is the primary 
free trade zone in Chile. It operates under the Free Trade Zone Law [40]. It is a geographical 
area where business development is promoted through the exemption of income tax, value-
added tax, and import levies. The ZOFRI hosts over 2000 businesses and 1032 sites across 
an area of 871,466 m2. Approximately 50 companies are involved in the import and distribu-
tion of used textiles [14]. Additionally, the Tarapacá Region is home to what is widely rec-
ognized as a large dumpsite for textile waste in the Atacama Desert [41]. This is not merely 
an isolated dumpsite comprising solely textile waste; rather, it is a combination of micro-
dumps, the majority of which are concentrated near the town of Alto Hospicio, close to 
Iquique. The estimated number of micro-dumps within the area ranges from 100 to 200 [14, 
42], three of which are large and consist exclusively of textile waste [14]. Variances in these 
estimates may be attributed to the fact that “new landfills emerge every day” [42]. In 2022, 
it was estimated that over 300 hectares of the Atacama Desert were covered by textile waste.
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Rapid-ethnography and Qualitative Mixed-method Approach

The method used in this study is based on a variant of traditional ethnography. Ethnogra-
phy is a social science method for collecting data. Typical ethnographic research employs 
three kinds of data collection: interviews, observation, and documents to draw conclusions 
about how societies and individuals function [43]. According to Blomberg & Burrell [44] 
ethnographic research (1) takes place in natural settings, (2) is holistic (i.e., understanding 
is framed in systems larger than the immediate context), (3) is descriptive, and (4) strives to 
consider the participant’s own perspective. However, achieving a deep understanding and 
preserving the interpretive nature of ethnographic research are typically correlated to long-
term fieldwork [45]. Ethnography is considered time-intensive; thus, rapid ethnography has 
emerged as an alternative approach to overcome the time limitation of the conventional 
method [46].

Rapid ethnography is considerably faster, as it can be typically conducted over several 
weeks or months, and more targeted in data collection than ethnographic research [46]. This 
shorter timeframe limits the depth of exploration into certain aspects of an issue or com-
munity. Nevertheless, rapid ethnography still offers policymakers and decision-makers the 
benefits of ethnographic research in a timely and efficient manner [47]. It is a team-based, 
multi-method approach that is relatively low-cost [48]. According to Sangaramoorthy & 
Kroeger [48] rapid ethnography is particularly valuable: (1) when further information on a 
problem is required, (2) when a problem may be emerging or evolving, (3) when reaching 
hidden or vulnerable populations is necessary, (4) when a programme or policy requires 
planning or adjustment, or (5) when community involvement is essential.

Considering that the objective of this study aligns with the reasons why rapid ethnog-
raphy is deemed valuable according to Sangaramoorthy & Kroeger [48], and due to time 
constraints, rapid ethnography was considered a suitable method for this study. This investi-
gation uses an adaptation of the rapid ethnography approach proposed by [49] and is based 
on a preparation phase followed by a field study phase prior to data analysis. In the present 
work, the two phases are referred to as desk research and fieldwork, and they are followed 
sequentially. Desk research serves as a precursor to fieldwork, providing the informed 
foundation for designing the subsequent fieldwork. Moreover, a qualitative mixed-method 
approach was applied within the framework of rapid ethnography. Both, multi-method and 
mixed-method approaches had previously been used in similar studies [16, 17], however, 
mixed-method was selected for this study as “it enables the completion of a single research 
project more expeditiously and efficiently than conducting a multiple methods” research 
[50, p.14]. Qualitative mixed-method research comprises a qualitative core component with 
qualitative supplementary components [50]. The phases applied in this research are outlined 
as follows:

	– Desk research. It was initially conducted to prepare for the forthcoming fieldwork. This 
involved reviewing information on the used textile trade and the textile waste manage-
ment situation in Chile. This was mainly done by reviewing media outlets (e.g., digital 
international and local journals, local blogs, magazines, etc.) through Google searches 
that included various combinations of the terms ‘textile’, ‘clothing’, ‘waste’, ‘manage-
ment’, ‘second-hand’, ‘recycling’, ‘Atacama’, ‘dumpsite’, and ‘landfill’, in both Eng-
lish and Spanish. Additionally, this task facilitated the identification of key stakeholders. 
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They were contacted both before and during the fieldwork in Chile to gain an under-
standing of the broader context.

	– Fieldwork. Primary qualitative data was collected in Chile via interactive shadowing, as 
described by Halme et al. [49]. This method involves close interaction with the local popu-
lation, where researchers actively socialise and share parts of daily life, rather than simply 
observing or asking questions. This approach fosters deeper connections, moving beyond 
typical “hanging out” or informal interviews to promote a greater sense of reciprocity 
[49]. In this study, interactive shadowing was the core component of the mixed-method 
approach, combined with social research methods such as informal interviews, observa-
tion, and photography [51]. It was anticipated that the combination of these qualitative 
methods would yield an initial overview of the context through the direct acquisition of 
on-site information. Data were collected through note-taking and photography.

	 Eight locations were visited and examined between April and May 2023. These included 
ports, importers’ facilities, second-hand markets, a company reusing and recycling, and 
the Atacama dumpsite. All visits took place in the Tarapacá Region and the Santiago 
Metropolitan Region. Additionally, a local second-hand market in La Paz, Bolivia, was 
visited to examine the re-export of used textiles imported into Chile and distributed to 
other LAC countries. Given that both the community and the researcher had Spanish 
as their first language, there was no need for a language facilitator. Verbal informed 
consent was obtained from all participants prior to any conversations or interviews. Par-
ticipants were verbally informed that all conversations and responses would be treated 
anonymously, ensuring that no individual could be identified, with only the sector to 
which they belonged, and their location being recorded. These measures were imple-
mented to ensure the confidentiality and privacy of all participants.

	 Data were analysed considering three key aspects outlined for investigation during field-
work. The first aspect was the type of stakeholder or site. Sect."The Value Chain of used 
Textile Imports in Chile" is divided into sub-sections that address each type of stake-
holder or site identified. The second aspect involved analysing the main interactions 
between the identified stakeholders or sites. This helped to understand the direction and 
movement of imported used textiles within the used textiles value chain. Indeed, the 
sub-sections of Sect."The Value Chain of used Textile Imports in Chile" are organised 
according to this movement. The third aspect focused on examining the interaction of 
the stakeholders or sites with imported used textiles. This examination specifically con-
centrated on three stages: the reception of used textiles, the sale of used textiles, and the 
disposal of used textiles (i.e., when used textiles are not sold). Additionally, questions 
regarding the Atacama dumpsite were consistently addressed with all participants. The 
insights from this analysis constitute the results and inform the discussion presented in 
the sub-sections of Sect."The Value Chain of used Textile Imports in Chile". It should be 
noted that interactions and the particular subjects discussed slightly differed depending 
on the interpellated stakeholders.

The data collected enabled the identification and mapping of key stakeholders and sites in 
the Chilean used textiles value chain. Additionally, testing the proposed methodology pro-
vided insights for developing a future methodology to assess the environmental impacts of 
used textile trade in other importing countries, as well as for devising effective mitigation 
strategies.
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While quantitative data might be available under other types of research, it was only 
through on-site qualitative data acquisition that a deeper understanding of the problem could 
be gained. Used textile trade is not solely a matter of volume quantities and flows. The 
methodology employed in this study offered a more comprehensive understanding of how 
the system operates and how it relates to environmental concerns in the used textile trade.

Results and Discussion

The results of this study are presented and discussed concurrently. These are organised into 
two main sections (i.e. Sect. "The Value Chain of used Textile Imports in Chile" and Sect. 
"A Methodology for Environmental Analysis of used Textile Trade in Importing Countries"). 
Sect."The Value Chain of used Textile Imports in Chile" addresses the first part of the study’s 
objective: to examine the value chain of used textiles in an importing region from LAC. This 
section is further divided into sub-sections, each focusing on a key stakeholder or site within 
the value chain of imported used textiles in Chile. Sect."A Methodology for Environmental 
Analysis of used Textile Trade in Importing Countries" addresses the second part of the objec-
tive: to develop a methodological framework for assessing the environmental impacts of used 
textile trade practices in importing countries. Accordingly, Sect."A Methodology for Environ-
mental Analysis of used Textile Trade in Importing Countries"proposes a methodology.

The Value Chain of used Textile Imports in Chile

The Chilean value chain of imported used textiles is principally delineated by the stakeholders 
and sites illustrated in Fig. 1: ports acting as the entry point for imports, wholesale sales con-
ducted by importing companies, retail sales facilitated by local retailers in second-hand markets, 
textile waste disposal occurring in dumpsites, and companies engaged in the reuse, recycling, and 
downcycling of pre-consumer and post-consumer textile waste. The identified key stakeholders 
are consistent with those previously reported by Brunello et al. [14] in Chile, and Bekkevold 
Lingås & Mailund Rebsdorf [33] in Kenya. Furthermore, the influence of governmental regula-
tions and the re-export of used textiles from Chile to other countries were identified as additional 
factors contributing to the value chain. However, these were not subjected to in-depth analysis.

The inferior diagram within Fig. 1 illustrates the movement of used textiles across the 
identified key stakeholders and sites shaping the value chain of imported used textiles. Used 
textiles from the Global North are imported into Chile and LAC via maritime transport, 
arriving at Chilean ports. Subsequently, the importing companies manage the imported 
goods, acting as intermediaries and wholesaling the used textiles to local retailers, retailers 
from other countries, or other intermediaries. The retailers then sell the textiles in second-
hand markets or, in some cases, stores. A portion of the imported used textiles ends up in 
the Atacama dumpsite. Such waste originates from both the importing companies and the 
second-hand retailers. Another portion of the imported used textiles, which are sold and 
utilised by the population in the importing country, enters reuse, recycling, or downcycling 
channels through local companies focused on promoting material circularity.

The following sections present insights for each of the five key stakeholders and sites 
identified and mapped in Fig. 1. A further section is included, which addresses the relation-
ship between two of the stakeholders (importers and second-hand retailers).
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Ports

Ports serve as the principal point of entry for imported used textiles. In the Tarapacá Region, 
used textiles are imported through the Port of Iquique, located within the region. Used tex-
tiles destined for the Santiago Metropolitan Region are imported via the Port of San Anto-
nio, situated in the Valparaíso Region. Imported used textiles arriving at these two ports are 
also distributed to other regions in Chile and other LAC countries. National statistics also 
identified Iquique and San Antonio as the main ports receiving used textiles [14, 52].

It is plausible that additional ports close to the Santiago Metropolitan Region also provide 
used textiles to the region, for example, the Port of Valparaíso. However, it was found that 
importers “predominantly purchase from San Antonio”. This might be explained because 
San Antonio is the main port for imported goods in Chile [52, 53] and thus one of the main 
ports importing used textiles [14]. While the Port of Iquique is another principal entry point 
of used textiles, “transportation costs from Iquique to Santiago are higher”. The Port of San 
Antonio is situated 114 km from Santiago, whereas the Port of Iquique is 1761 km away 
[54, 55]. Because of this, San Antonio is the port providing used textiles to the Santiago 
Metropolitan Region.

Fig. 1  Key stakeholders and sites in the value chain of imported used textiles in Chile, identified within 
the Tarapacá Region and Santiago Metropolitan Region

 

1 3



Circular Economy and Sustainability

Importing Companies

Imported used textiles are distributed by importing companies on a wholesale basis. Both 
pre-consumer and post-consumer textiles were observed within the imported textile flows, 
with post-consumer textiles being more prevalent. Used textiles arrive at importing compa-
nies in the form of bales, referred to as “fardos” in Spanish. Figure 2a depicts the interior of 
a warehouse belonging to an importing company, filled with these “fardos”.

Used textiles reach importing companies in sorted bales − containing textiles that have 
already been sorted in the country of origin −, or in unsorted bales. This finding is consistent 
with prior research conducted in a region from the Global North, which documented the 
export of both sorted and unsorted bales of used textiles [6]. The content of the bales varies 
in terms of piece type and quality. In some cases, piece types and qualities are mixed within 
a single bale, while in others, they are separated, depending on whether sorting has occurred 
in the country of origin. Figure 2b illustrates how an importing company advertised the ori-
gin of the bales sold: “ropa americana”, meaning American clothing. They also announced 
the item type in the bales: “ropa niño” translated to children’s clothes, or “ropa térmica” 
translated to thermal garments. Figure 2c highlights specific offers detailing item type, qual-
ity, and bale weight. For example, “45 kg jeans mixto 1ra calidad” refers to 45 kg of mixed 
men’s and women’s jeans of first quality.

For the case of sorted bales, importing companies re-sell them directly to other distribu-
tors or retailers without opening them. In the case of unsorted bales, importing companies 
“open them and sort their content by garment type and/or quality”. Importers in the ZOFRI 
sold 38 kg bales of high-quality used textiles (i.e., first quality) “for between 200,000 to 
250,000 Chilean pesos” (CLP) (equivalent to 225€ to 280€3), and lower quality (i.e., third 
quality) “for CLP 150,000” (approximately 170€). These prices were consistent with those 
observed among other importers in the Obispo Manuel Umaña Salinas street. The offer 
shown in Fig. 2c, a 45 kg bale of first-quality jeans, was priced at CLP 200,000 (approxi-

3 Exchange rate considered is 1 CLP = 0.001124€, according to the exchange rate provided by Exchange-
Rates.org [78] for April 26, 2023.

Fig. 2  a) Interior of an importing company warehouse filled with bales of imported used textiles (ZOFRI, 
Iquique); b) Exterior of an importing company warehouse (Obispo Manuel Umaña Salinas street, San-
tiago); c) Close-up of offers displayed on the wall of an importing company warehouse (Obispo Manuel 
Umaña Salinas street, Santiago)
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mately 225€4). Those sorted bales “originated from Turkey”. The mentioned prices at which 
importers sell the bales remain competitive. Considering data from Brunello et al. [14] each 
bale from the offer depicted in Fig. 2c may contain 100 pairs of jeans. Retailers only need to 
sell 40 pairs of jeans (40% of the content) to make a profit [56].

Regarding textile waste generation, some importers shared strategies to minimise textile 
waste, given the lack of clarity around textile disposal methods in Chile. Sorted bales are 
not opened by the importers and are expected to contain only good-quality textiles, thereby 
preventing waste generation on the importers’ side. However, unsorted bales sometimes 
contain poor-quality or unusable textiles. Importers use these low-quality textiles to com-
plete the filling of bales that they have already prepared for sale after sorting. The rationale 
behind this practice is to “maximise the use of all purchased textiles, as bales, and thus tex-
tiles are bought and sold by weight”. Then, importers have an economic incentive to utilise 
as much material as possible.

However, despite the applied strategies, the reality persists that not all textile waste can 
be prevented once used textiles have entered the country. Because of this, importers were 
asked about the Atacama dumpsite. They expressed ambivalence, with some evincing reti-
cence or discomfort in addressing the issue. One importer suggested that second-hand retail-
ers might be responsible for dumping textiles in the Atacama Desert. The reason provided 
was that “retailers could not sell their entire stock and lacked sufficient storage”.

Retailers in Second-hand Markets

Retail sales are facilitated by local retailers in second-hand markets. Stores and online plat-
forms are also used according to Brunello et al. [14]. This study focused on second-hand 
markets. The research identified small-scale markets within urban areas (Fig. 3a) and large-
scale markets on the outskirts of towns (Fig. 3b) or in neighbourhoods (Fig. 3c) near major 
cities.

4 Exchange rate considered is 1 CLP = 0.001134€, according to the exchange rate provided by Exchange-
Rates.org [78] for April 17, 2023.

Fig. 3  Used textiles (mainly clothing) sold in various markets: a) Street close to La Vega market in San-
tiago (Chile); b) La Quebradilla market in Alto Hospicio, near Iquique and the Atacama dumpsite (Chile); 
c) El Alto market, near La Paz (Bolivia)
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La Quebradilla was the biggest market visited, located on the periphery of Alto Hospicio 
close to Iquique (Fig. 3b). This market consists of approximately one thousand vendor sites 
spread over more than one kilometre, with a width of forty to one hundred metres [57]. 
Additionally, second-hand markets in neighbouring countries such as Bolivia were found 
(Fig. 3c) due to the re-export of imported used textiles from Chile. In fact, Chile was the 
main country of imported used textiles in Bolivia in 2022, in terms of economic value [9].

Regarding textile waste generation, a second-hand retailer shared her strategies for mini-
mising it. When certain garments remained unsold, she first reduced prices. This practice 
seemed common among other second-hand retailers, as suggested by various posters adver-
tising “remate final” (meaning discounts) at different vendor sites. This strategy also aligns 
with findings from Odonkor [16] which identified discount sales as the most common strat-
egy used by African traders to manage unsold goods in their inventory. If the items remained 
unsold despite the price reduction, the Chilean retailer donated them to the gypsy commu-
nity, children, or the church. This practice is also consistent with Odonkor [16] research, 
which highlighted donations to charities as another common practice. However, the adop-
tion of this strategy often results in the most vulnerable stakeholders within the value chain 
absorbing the social and environmental impacts associated with imported used textiles that 
are not fit for reuse [11].

Only the second-hand retailers from La Quebradilla market were asked about the Ata-
cama dumpsite. This topic even though sensitive was more openly debated, compared to 
importers. They identified importers of used textiles as the primary users of the dumpsite, 
as they need to dispose of the low-quality textiles received in unsorted bales that should not 
be sold to retailers.

Used Textile Trade Between Importing Companies and Retailers

Conversations with importers and second-hand retailers confirmed that not all imported 
used textiles intended for reuse in Chile are ultimately sold and utilized. Furthermore, it 
was evident that viable alternatives for textile waste management are lacking. Interviewees 
offered various reasons justifying why their low-quality unusable or unsellable used textiles 
were not disposed of in the Atacama dumpsite. These reasons were identified as strategies 
for textile waste prevention. However, these strategies had been independently developed 
by individuals or companies, and all shared a common limitation: the strategies merely 
displaced the problem of managing textile waste from one place to another, rather than 
addressing the problem at its source.

Figure 4 summarises the movement of imported used textile flows across the examined 
value chain in Chile via a decision tree. This decision tree revealed that unusable and unsel-
lable used textiles, along with their waste management, represent the main environmental 
issue resulting from imported used textiles for the importing country. These textiles are 
typically of low quality. Accordingly, the core problem within the system can be defined and 
summarized as follows: (1) it exists a continuous accumulation of low-quality used textiles 
entering the country, primarily through unsorted bales, (2) low-quality used textiles end 
as waste, sooner or later, within the importer country, and (3) there is lack of textile waste 
management alternatives in the importing country. Moreover, this situation is worsened by 
low-quality used textile flows being unknown and untraceable.
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The identified problem originates in the Global North, where textile products are con-
sumed massively and as a result, high quantities of used textiles are generated. Nonetheless, 
as shown in Fig. 4, the problem persists for importers, retailers, and even more vulnerable 
groups from the Global South or low- and middle-income countries, who might receive 
large quantities of used textiles, some of which may be unusable and unsellable. Regardless 
of the final stakeholder responsible for handling the textiles, the underlying issue remains 

Fig. 4  Decision tree of imported used textiles in Chile: movement of imported used textiles within its 
value chain
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that, within the current system, these textiles will inevitably cease to be functional and are 
likely to be dumped, generating environmental and social impacts on the local population.

Some initiatives have been raised to address the identified problem and prevent environ-
mental and social impacts due to used textile trade in importing countries. However, these 
initiatives only address the first part of the problem (1), albeit to a limited extent, focusing on 
all-quality used textiles entering the country, instead of unsorted bales or low-quality used 
textiles. These initiatives are bans and restrictions on exporting and importing used tex-
tiles. However, it has been suggested that “export bans are not the most appropriate way to 
address used textiles’ adverse socio-environmental impacts” [11, p.43] because, as already 
mentioned in the Introduction section, used textile trade still provides economic, social, 
and environmental benefits for the importing country [11, 16, 17, 20]. Moreover, bans may 
not effectively eliminate undesirable practices, as illegal waste flows already exist [11]. 
However, examining the specific characteristics that define unsellable textiles in importing 
countries could play a crucial role in preventing textile waste generation. Such a charac-
terisation was previously conducted in Ghana [58], where the identified issues included the 
poor quality of garments and their unsuitability for Ghana’s climate.

Another aspect detected when comparing conversations with importers and second-
hand retailers was their tendency to shift responsibility onto one another. Both groups also 
pointed to the responsibility of the government. This aligns with Brunello et al. and Ellen 
MacArthur Foundation [14, 59], which explain that large volumes of textile waste ending 
up in the Atacama dumpsite are due to insufficient infrastructure for the controlled incinera-
tion and landfilling of textile waste. Conversations with importers and second-hand retailers 
further emphasised the importance of examining not only each stakeholder individually but 
also their interrelationships when assessing the system. Such an approach could help gain a 
more precise understanding of the main textile waste generators and identify the possibili-
ties to reduce the present amounts.

Atacama Dumpsite

The Atacama dumpsite was visited on 27 April 2023. The visited site is located 24 km 
from the ZOFRI and 12 km from La Quebradilla market [60, 61]. It is accessible by road 
transportation and a 15-min drive from La Quebradilla. Situated close to Alto Hospicio, 
the dumpsite is well-known to some local population who occasionally visit the area of 
the desert “to escape the urban environment”. Thus, the dumpsite is in an easily accessible 
location, where it seemed that anyone could enter. In fact, the dumpsite is located in public 
land owned by Chile and whose administration and care, to a greater extent, falls under the 
responsibility of Alto Hospicio [62].

Discarded textiles (mostly clothing) and other waste materials were visible throughout 
the area (Fig. 5a). Also, many zones were covered in ashes (Fig. 5b), and some piles of 
clothing and other textiles were actively burning (Fig. 5c). It appeared that some individu-
als were residing at the site. They informally managed the textile waste accumulation by 
selecting some pieces and incinerating waste piles. This finding was unsurprising, given the 
key role of the informal sector in waste management in the Global South [63] and within the 
used textile paradigm [17, 38].

Local people suggested that the government was aware of these practices. They believed 
the government allowed this informal burning practice because incinerating textiles reduced 
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the visible waste to ashes. Consequently, the viral image of large piles of dumped clothing 
in the Atacama Desert, photographed by Martin Bernetti and first seen in November 2021, 
would no longer be possible [64, 65]. These opinions aligned with a statement shared in 
Brunello et al. [14]: “The clothing waste problem has had a lot of media coverage in recent 
years, showing what is happening in the region. This has made some of those responsible 
for discarding clothes change their behaviour. They usually go up (to Alto Hospicio) during 
the night or early morning and often set fire to the clothes immediately after throwing them 
there” [14, p.12]. It is not coincidental that local people use the term “quemaropa” which 
translates to “burn clothes”, to refer to the dumpsites.

Dumpsites have already been identified as a source of environmental impacts in the 
Introduction section. They impact animal habitats and biodiversity, and pollute the ground-
water, the soil, and consequently the food web [11, 12]. Additionally, the burning of textile 
piles was identified as a source of additional environmental impacts and health risks for the 
local population. The burning of textiles produces black smoke that further pollutes the air 
[12]. Moreover, air sampling conducted in Ghana confirmed that the surrounding population 
is exposed to toxic chemicals, many of which exceed European safety standards, including 
carcinogenic compounds [12].

During the brief visit to the desert, a truck of unknown origin entered the area and dis-
posed of textiles. While it is likely that this was merely coincidental, there is also a possibil-
ity that this event was not an isolated occurrence. In fact, this observation was consistent 
with the statement of the mayor of Alto Hospicio in 2022, who explained that importers of 
the ZOFRI “hire freight workers or collection trucks and pay them to go dump anywhere” 
[13]. Additionally, this statement also corroborated the earlier views expressed by second-
hand retailers (in the Sect."Retailers in second-hand markets ") suggesting that importers 
were dumping textiles in the desert.

Circular Economy-based Initiatives to Prevent Textile Waste

The significant input of used textiles, which are intended to be reused by the population 
and ultimately destined to become waste, stands in contrast with the absence of a formal 

Fig. 5  Textile dumped in the Atacama Desert: a) Recently dumped clothing and other textiles; b) Black-
ened areas of the desert sand indicate ashes from previously burned waste; c) Clothing and other textiles 
in the process of being burned
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separate collection system of textile waste at the municipal level. In Chile, municipal textile 
waste is collected as part of the mixed waste fraction and subsequently disposed of in land-
fills or formal dumps [38]. While there is an urgent need for government-led solutions to 
manage textile waste, valuable local initiatives promoting textile waste prevention through 
circular economy models have emerged. These initiatives come from companies engaged 
in the separate collection, reuse, recycling, and downcycling of pre- and post-consumer 
textiles. One company was visited, while another one was contacted, with each represent-
ing distinct valorisation processes, diverse sources of textile waste, and one for each of the 
assessed Chilean regions.

The first company, based in Santiago, reused post-consumer textiles and mechanically 
recycled both pre- and post-consumer. While the input material was sourced locally and did 
not directly involve imported goods, it is possible that post-consumer textiles were initially 
imported before their use in Chile. The recycling process at this facility avoided the emis-
sion of almost 6 tonnes of CO2 eq per tonne of mixed textile waste, compared to landfilling 
[66]. The other example is a company in Alto Hospicio, which transforms textile waste into 
thermal and acoustic insulation panels. No data on avoided emissions were available for this 
specific case in Alto Hospicio. However, Islam [67] evaluated the environmental emissions 
associated with textile waste-based insulation panels and quantified that a panel weigh-
ing 0.80 kg, composed of 100% waste cotton, emits eleven and sixteen times fewer CO₂ 
eq emissions than conventional stone wool and flax-based insulation panels, respectively. 
Similarly, an insulation panel consisting of 90% waste cotton and 10% polylactic acid emits 
three and four times fewer CO₂ eq emissions than conventional stone wool and flax-based 
insulation panels, respectively [67].

A Methodology for Environmental Analysis of used Textile Trade in Importing 
Countries

Drawing on the experience gained in northern Chile, a methodology was devised to support 
the further progression of this case and enable comprehensive analyses of other importing 
countries (Table 1). While the methodology used in this study was rapid ethnography applied 
as a qualitative mixed-method approach, the proposed methodology here employs a qualita-
tive and quantitative mixed-method approach. According to Morse [50], this represents the 
most challenging approach in mixed methods, “because mixing paradigms means that the 
researcher is using contradictory assumptions and rules for inquiry” [50, p.9]. In qualita-
tive and quantitative mixed-method research, both qualitative and quantitative methods are 
integrated to address a single research question [50]. Considering the rationale behind the 
integration of these methods, as proposed by Greene et al. [68], the combination of quan-
titative and qualitative research methods in the proposed methodology is complementary. 
This integration “seeks elaboration, enhancement, illustration, clarification of the results 
from one method with the results from the other method” [68, p.259]. It is anticipated that 
a qualitative and quantitative mixed-method approach will yield more detailed and compre-
hensive insights [50], increase the interpretability and validity of results, and leverage the 
strengths of each method while counteracting biases inherent to each [68]. Consequently, 
the collection and analysis of both qualitative and quantitative data collection and analysis 
will allow for a more granular environmental assessment of the impacts used textile trade 
in importing countries.
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Phase 
number

Key stakeholders or sites 
included1

Methods Task Expected outputs 

Preliminary desk research
1 - - Screening of na�onal and 

global sta�s�cs
- Review of peer-reviewed and 

grey literature

To examine available quan�ta�ve data of the impor�ng country on:
- Tex�le produc�on
- Tex�le consump�on
- Tex�le waste genera�on
- New tex�le trade
- Used tex�le trade

- Quan�ta�ve data about 
produc�on, consump�on and 
trade volumes

- Ini�al contextual understanding
- Iden�fica�on and contact of key 

stakeholders

2 - - Screening of applicable legal 
frameworks

- Review of media outlets and 
grey literature

- Stakeholder analysis 

To examine available informa�on of the impor�ng country on:
- Tex�le waste management and specific related policies
- Geographical points of entry of used tex�les 
- Major second-hand tex�le markets and recycling 

companies
- Outstanding stakeholders within the used tex�les value 

chain (local universi�es, NGOs, experts, and others)

3 - Local universi�es
- NGOs
- Local experts on the 

tex�le or second-hand 
tex�le industry, waste 
management, or 
circular economy

- Local authori�es
- Other outstanding 

stakeholders

Emails exchange, calls and 
conversa�ons with local 
universi�es, NGOs, experts and 
other detected outstanding 
stakeholders from last task in Phase 
2

To reach key informants to:
- Engage with them, introduce the inves�ga�on, and get 

new insights and perspec�ves (insights from this task are 
expected to also contribute on tasks from Phase 1 and 2).

- Foster collabora�ons for the fieldwork prior to travelling 
to the impor�ng country.

On-site fieldwork
4 - Importers

- Second-hand retailers
- Popula�on

- Interac�ve shadowing with 
importers, second-hand
retailers and local popula�on

- Observa�onal methods 
(observa�on, photography, 
videography…)

On-site contextual comprehension (1-2 weeks):
- Examina�on of the field of study
- Visits
- First in-person contact with mul�ple stakeholders

This phase resembles to the groundwork laid during this study in 
Chile.

- Used tex�les value chain in the 
impor�ng country

- Stakeholders’ experiences, 
perspec�ves, opinions, 
rela�onships, waste preven�on 
strategies, etc. towards imported 
used tex�les and government 
measures

- Volumes of flows of used tex�les
- Indicators monitoring consumer 

prac�ces and materials circularity
- Characteris�cs of unsellable used 

tex�les

5 - Waste managers
- Government and 

administra�on

- Semi-structured interviews 
with waste managers and 
government representa�ves

- Stakeholder analysis

To address aspects regarding tex�le waste management in the 
impor�ng country and used tex�le trade such as:

- Current tex�le waste management system
- Tex�le waste management op�ons
- Problems detected
- Strategies being applied
- Poten�al impact of import restric�ons on the local 

community
- Relevant data and indicators for the case study
- Rela�onship with other stakeholders (importers, 

retailers, other countries…)

- Primary, corroborated, and high-
quality data

- Improved traceability of imported 
used tex�les 

6 - Importers
- Second-hand retailers

- Semi-structured interviews 
with second-hand retailers 
and importers

- Short ques�onnaires for 
second-hand retailers and 
importers

To gather insights on:
- Management strategies employed for unsold used 

tex�les
- Strategies to mi�gate the accumula�on of unsold used 

tex�les
- Poten�al impact of import restric�ons on the local 

community
- Rela�onship with other stakeholders (government, 

importers, retailers…)

To address the control and data knowledge of stakeholders about 
used tex�le flows via:

- Quan��es of purchases (mass and value)
- Quan��es of sales (mass and value)
- Propor�on of unsold used tex�les
- Characteriza�on of unsold used tex�les

7 
op�onal

- Popula�on Popula�on surveying To address diverse possible subjects such as:
- Popula�on behaviour towards purchasing used tex�les
- Popula�on behaviour towards disposing of tex�le waste
- Popula�on percep�on of tex�le waste
- Popula�on percep�on of used tex�le trade
- Calcula�on of indicators (replacement rate, second-hand 

purchase ra�o…)

8
op�onal

- Importers
- Second-hand retailers
- Circular economy-

based ini�a�ves

Waste composi�on analysis To define unsellable used tex�les in the impor�ng country according 
to different characteris�cs:

- Quality
- Garment / scrap type
- Fibre material
- Brand

9 - Ports
- Dumpsites
- Circular economy-

based ini�a�ves

- Observa�onal methods 
(observa�on, photography, 
videography…)

- Informal interviews

To follow and trace the poten�al journeys of used tex�les according 
to the informa�on gathered in tasks from Phases 4 to 6.

To examine the variables of gender, age, social status and the 
dis�nc�on between formal and informal stakeholders through the 
whole system with special a�en�on to importers and retailers.

Desk research
10 - Environmental data analysis:

- Material Flow Analysis (MFA)
- Life Cycle Assessment (LCA)
- Sta�s�cal analysis
- Qualita�ve data analysis

Environmental analysis of all the informa�on gathered using 
different methods typical from the Industrial Ecology and Social 
Research disciplines. Some findings may be translated into 
quan�ta�ve indicators when relevant.

This task may also imply pu�ng together and comparing 
informa�on from different impor�ng countries if more than one 
country is examined. 

- Quan�fica�on of material flows, 
environmental impacts, and 
environmental and circularity 
indicators. 

- Figures regarding stakeholder 
prac�ces and used tex�les 
characteris�cs

- Scien�fic data about the 
traceability of used tex�les

- Scien�fic data to support 
informed decision-making

Table 1  Methodology for environmental analysis of used textile trade in importing countries
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The proposed methodology consists of two main phases, mirroring the approach used in 
this study (Table 1): preliminary desk research on the target country, followed by on-site 
fieldwork within the same country. A final desk research phase is added for data analysis. 
Following, the phases are explained:

	– Preliminary desk research. The expected outputs include quantitative data on the pro-
duction, consumption, and trade volumes of new and used textiles, an initial conceptual 
understanding of the situation and context, and the identification and contact of key 
stakeholders. The quantitative data will be relevant for both fieldwork (Phases 4 to 9) 
and, particularly, for subsequent desk research involving data analysis (Phase 10). Qual-
itative data will facilitate the initial understanding of the assessed country and stake-
holders and is of utmost importance for the fieldwork. These expected outcomes will be 
achieved through a series of tasks organised into distinct phases:

Phase 1. Research on the target country is especially relevant in the context of inter-
national research [49]. This preliminary desk research will take approximately six 
weeks. It will involve examining available quantitative data on textile production, 
consumption, waste generation, and both new and used textile trade. Relevant sec-
ondary data will be sourced from national and global statistics, as well as peer-
reviewed and grey literature.

Phase 2. Additionally, preliminary desk research will entail a general screening of tex-
tile waste management policies of the country under study and other pertinent legal 
frameworks. Media outlets and grey literature will be reviewed to identify key entry 
points for used textiles, major second-hand textile markets, and outstanding stake-
holders within the used textiles value chain. Additionally, outstanding stakeholders 
will be identified, differentiated, and categorised following methods from the stake-
holder analysis typology proposed by Reed et al. [69].

Phase 3. Furthermore, the preliminary research will involve engaging with previously 
identified key informants and establishing collaborations with local universities, 
NGOs, and other experts. Fostering such collaborations is crucial to facilitate clear 
communication and mutual language-based understanding with stakeholders. In 
this study, it was identified that the manner in which stakeholders are approached, 
engaged with, and understood is a critical aspect to consider. Previous studies also 
highlighted this issue [49, 70].

	– On-site fieldwork. The expected outputs include both qualitative and quantitative data 
regarding stakeholders’ knowledge, opinions, and practices, as well as the quantifica-
tion of flows of imported used textiles. The data gathered will be primary, corroborated, 
and of high quality and will contribute to textile waste management by. These expected 
outcomes will be achieved through a series of tasks organised into distinct phases:

1Coloured stakeholders and sites are those that have already been examined as part of the used textiles 
value chain and have contribued insights for this work. Each colour corresponds to a stakeholder or site 
of the used textiles value chain, as presented in Fig. 1. Black colour stakeholders and sites are those not 
considered in this study but are suggested to be addressed in the proposed framework

Table 1  (continued) 
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Phase 4. The subsequent fieldwork in the importing country will leverage conventional 
ethnographic research methods to support the qualitative part of the mixed-method 
analysis. The initial 1–2 weeks will be dedicated to gaining on-site contextual under-
standing and establishing initial in-person contacts. This will involve interactive 
shadowing with importers, second-hand retailers, and members of the local popula-
tion. This phase mirrors the entire fieldwork conducted in this preliminary study in 
Chile. However, the proposed methodology expands and deepens this fieldwork (via 
Phases 5 to 9) to allow for a more comprehensive assessment of the environmental 
impacts associated with the used textile trade.

Phase 5. It will involve conducting semi-structured interviews with local waste manag-
ers and government representatives. This method allows for flexibility in the phras-
ing and order of questions across various contextual settings, while still generating 
sufficiently comparable data [49]. Similar studies have utilised interviews with 
government officials and policymakers [14, 15, 17]. In the proposed methodology, 
semi-structured interviews will focus on textile waste management and used textile 
trade, and relationships and interactions between stakeholders. The latter aspect will 
also be investigated through the methods of stakeholder analysis proposed by Reed 
et al. [69]. This task is relevant for providing qualitative data to be further analysed 
in Phase 10. Additionally, interviews may support the identification of context-spe-
cific environmental and circular indicators to be calculated during the environmen-
tal analysis conducted in of Phase 10.

Phase 6. Semi-structured interviews and short questionnaires will be conducted with 
both second-hand retailers and importers. Similarly to Phase 5, these interviews are 
particularly suitable in the context of this proposal due to the diversity of contexts 
and stakeholders involved. They ensure that the data collected remains comparable 
and help in identifying trends. Similar studies have also employed interviews with 
business owners [14], informal retailers [17], and sorters [17, 38]. Interviews have 
also been used for data quantification [38], while surveys have been conducted with 
the mentioned stakeholders as well [15, 17]. In this methodology, semi-structured 
interviews will explore strategies related to waste prevention, the impact of the 
legal framework and restrictions on businesses, and the relationship between differ-
ent stakeholders. The semi-structured interviews will be complemented with short 
questionnaires to capture the control and knowledge these stakeholders have over 
the used textile flows they engage with. This will enable the efficient collection 
of quantitative data on the volumes and economic value of the textile flows they 
manage, providing valuable data for subsequent environmental analysis (Phase 10) 
through MFA.

Phase 7. Population surveys will be optionally employed for more in-depth studies. 
These surveys will provide insights into consumer behaviour regarding the purchase 
of used textiles (e.g., second-hand clothing) and public perceptions of the used tex-
tile trade. They will facilitate qualitative and quantitative data collection and the 
calculation of specific indicators. Population surveys were employed by Nørup et al. 
[36] in Malawi, Mozambique, and Angola to calculate replacement rates for second-
hand clothing. Collaborating with a local university could be advantageous for this 
phase.
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Phase 8. A waste composition analysis of unsellable used textiles will be optionally con-
ducted for more comprehensive studies. This analysis will serve to identify the key 
characteristics of unsellable used textiles. The data generated during this phase, will 
be key for the development of an MFA, an LCA, as well as for calculating indicators 
such as reuse and recyclability rates during Phase 10. Moreover, the information 
gathered will be crucial for refining sorting and export criteria in exporting coun-
tries, as well as mitigating textile waste generation in importing countries resulting 
from unsellable used textiles. Previous composition analyses of used textiles were 
done in exporting countries [71–73], with few references found from importing 
countries [58]. Collaborating with a local university could be advantageous for this 
phase.

Phase 9. Tasks from this phase are expected to overlap with those from Phases 5, 6, and 
7. Phase 9 will consist of tracing all gathered information by following the identi-
fied pathways of used textiles within the examined importing country. This will be 
accomplished through observational methods and additional informal interviews, 
building on the data gathered during Phases 4 to 6. Data collection on gender, age, 
social status, and the distinction between formal and informal stakeholders within 
the sector will also be conducted in this phase. These variables will be examined 
across the entire system, with a particular focus on importers and retailers. This will 
be explored through observational methods and during the interviews with various 
stakeholders.

	– Desk research. Finally, all gathered data will be environmentally analysed in desk-based 
research as part of Phase 10 (Table 1, Phase 10). This analysis will employ methods 
such as MFA, LCA, statistical analysis, and qualitative analysis to: quantify material 
flows and environmental impacts using data obtained in Phases 1, 6, and 8; generate 
environmental and circularity indicators, such as replacement rate, recyclability poten-
tial, material circularity, and waste generation, drawing on data collected in Phases 5, 
7, and 8; and generate figures regarding stakeholder practices and used textiles charac-
teristics based on data from Phases 4, 6, 8, and 9. All this information will define the 
environmental sustainability of imported used textiles and support the monitoring of 
progress towards a more sustainable management of used textiles. Furthermore, this 
information will provide scientific evidence regarding the traceability of used textiles 
and inform evidence-based decision-making and policy development at both national 
and regional levels, for both importing and exporting countries.

One of the novelties of the proposed framework lies in the design and inclusion of new 
phases (i.e., Phases 5 to 10). The environmental analysis conducted in Phase 10 relies pri-
marily on data generated in these newly introduced phases. This highlights the added value 
of the improved framework for assessing the environmental sustainability of imported used 
textiles. The other novelty of the proposed methodology is the integration of stakeholder 
involvement and a social perspective within an environmental assessment. Participatory 
approaches have previously been recognized as valuable components in environmental 
assessments [74, 75]. For instance, Whitfield & Reed [74], emphasised that this “is an 
approach to environmental assessment that is sensitive to the needs and experience of pres-
ent and future stakeholders and creates potential avenues for co-operative management deci-
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sions and socially-acceptable policies” [74, p.1]. As such, the inclusion of this participatory 
dimension is considered a particularly valuable contribution of the proposed methodology.

Moreover, the proposed methodology aims to address several of the limitations identified 
during the course of this study. The perspective of the local government and administra-
tion was gathered through desk research, but it would be advisable to explore the actions 
and perspectives concerning imported used textiles and textile waste management by direct 
communication. This is incorporated in the proposed methodology to gain direct insight into 
their stance on used textile trade and textile waste management within the territory under 
study. This will be achieved through Phases 2 and 4 of the proposed methodology.

Additionally, the study was entirely qualitative, with no integration of quantitative data 
collection or analysis. The interpretation of solely qualitative results was already noted as 
a limitation in a similar study “as the empirical findings are unintentionally and inevitably 
influenced by the researcher’s perception and personal bias” [25, p.18]. To address this, the 
proposed mixed-method approach combines qualitative and quantitative research. Accord-
ing to Bryman [76], this integration enhances the research process by facilitating smoother 
access to research sites and providing insight into both structural and processual features. 
Quantitative methods will also be essential for calculating relevant metrics and helping 
in the interpretation of results. Quantitative research within the proposed mixed-method 
approach will be addressed in Phases 1, 6, 7, and 8.

Another limitation that may introduce potential biases and reduce transparency is the 
absence of demographic variables for the interviewed stakeholders. Therefore, in the pro-
posed methodology, the analysis of interviewed and observed stakeholders will include a 
more detailed consideration of demographic variables, such as gender, social status, age, 
and the distinction between formal and informal stakeholders. This will be implemented as 
a task from Phase 9.

Finally, limited collaboration with local stakeholders prior to the fieldwork may have 
resulted in a partial understanding of the cultural context. The limited depth of exploration is 
a typical limitation of studies constrained by time and resources, such as rapid ethnography 
[48]. However, collaboration with local researchers from universities is expected to foster 
a deeper understanding of the cultural context. Such collaborations should be established 
prior to or during the preliminary desk research and maintained throughout all phases of 
the project. Similarly, collaborations with local researchers and NGOs are expected to help 
overcome language barriers. Although this study did not encounter such a barrier, as Span-
ish was the primary language of both the researcher and the community studied, previous 
studies have mentioned the influence of language in research [25].

Considering that research plays a pivotal role in the development and acceptance of 
policies by providing crucial evidence for informed decision-making [77], the use of the 
proposed methodological framework offers significant environmental and social benefits. 
The outputs derived from applying the proposed methodology are expected to support deci-
sion-making processes, identify critical aspects for action, and offer evidence for informed 
policy making that protects both the environment and the health and wellbeing of local com-
munities and small businesses. The trade of used textiles represents a complex issue with 
economic, social, and environmental advantages and disadvantages. Consequently, policies 
must address the negative impacts of these practices while striving to preserve their benefits. 
This requires a comprehensive and systemic understanding of the local context and the spe-
cific needs of the communities involved. The proposed methodology represents an initial 
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step towards facilitating this understanding. The implementation of this methodology can 
provide greater control and insight into the flows of imported used textiles, how they are 
managed, where they ultimately end up, and how various stakeholders interact with these 
flows. Only in this way can environmental impacts be mitigated while ensuring that no 
adverse social or economic consequences arise.

Conclusions

This study examines the value chain for used textiles in Chile as a case study. The research 
specifically focuses on two key regions: the Tarapacá Region and the Santiago Metropoli-
tan Region. The adopted methodology included interactive shadowing and observational 
techniques, as a multi-method approach within the framework of rapid ethnography. This 
methodology facilitated the effective mapping of the value chain of imported used textiles 
in Chile and provided key insights to develop an improved methodological framework for 
environmentally assessing imported used textiles.

The findings from the value chain examination reveal that used textiles enter the country 
via ports. Then, importer companies and retailers sell them as second-hand textiles. Valu-
able local initiatives promote textile waste prevention through circular economy models 
based on the reuse, recycling, and downcycling of pre- and post-consumer textiles. How-
ever, a portion of used textiles ends up as waste in dumpsites, because not all imported used 
textiles intended for reuse and recycling are effectively commercialised or utilised in Chile.

From this examination, unusable and unsellable textiles, typically of low quality, along 
with their waste management, are identified as the main environmental issue related to 
imported used textiles for the importing country. This represents a systematic problem, 
summarised as follows: (1) there is a continuous accumulation of low-quality used textiles 
entering the country, primarily through unsorted bales, (2) low-quality used textiles end up 
as waste, sooner or later, within the importing country, and (3) there is lack of textile waste 
management alternatives in the importing country. Moreover, this issue is worsened by low-
quality used textile flows being unknown and untraceable.

As a result, three main pressing needs are identified. First, the sorting and quality criteria 
for exported used textiles must be improved, especially for those of lower quality. Second, 
legislation and viable alternatives for textile waste management in importing countries need 
to be enhanced to mitigate the negative impacts associated with surplus used textiles of low 
quality. Finally, the flow of used textiles needs to be traced, and comprehensive data about 
this must be shared.

The examination of the value chain of imported used textiles provided insights for 
enhancing and extending the applied methodology. Thus, an improved qualitative and quan-
titative mixed-method approach is proposed to environmentally assess used textile trade in 
importing countries worldwide. This method consists of ten phases. It recommends the use 
of semi-structured interviews, supplemented by methods of stakeholder analysis, interactive 
shadowing, informal interviews, waste composition analyses, and traditional ethnographic 
methods like surveys, questionnaires, and observation techniques, for data collection. The 
application of MFA, LCA, statistical analysis, and qualitative data analysis are recom-
mended for the environmental assessment. The proposed mixed-method approach inte-
grates stakeholder involvement and a social perspective into the environmental assessment. 
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It also enhances the traceability of used textiles and provides primary, corroborated, and 
high-quality data on imported used textile flows. These outcomes are expected to improve 
the understanding of environmental dynamics and support decision-making processes.

In conclusion, this study underscores the urgent need for comprehensive research on the 
used textiles value chain and the traceability of imported used textile flows. Future research 
should address data gaps and develop more exhaustive studies, including all stakeholder 
perspectives. This study advocates for methodologies that consider both the positive and 
negative impacts of the global used textile trade, particularly focusing on those in importing 
countries. Additionally, it calls for consideration of the interrelationships between stake-
holders to help gain a more precise understanding of the main textile waste generators. 
This study advocates for a quality standard to improve the sorting and exporting criteria of 
used textiles, considering their quality. Such standard should ensure traceability, thereby 
improving the accounting of trade flows and mitigating environmental impacts in importing 
countries, particularly those generated by unsorted and low-quality used textiles.
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