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Abstract 
Fast fashion and over consumption within the textile industry has led to a serious 

depletion of natural resources. The current rate of population growth and consumption is 

unsustainable. In result, there is a growing interested in sustainable solutions, one of which is 

reverse supply chains. Infrastructures for recycling textile fibers are being researched and 

developed. At the same time, it is important to put a focus on also developing the 

infrastructures for textile recollection. When examining a forward supply chain, the last mile, 

or point of distribution to the final consumer, can be considered the most costly when it comes 

to logistics costs. As a result, within a reverse supply chain the point of textile recollection, or 

the “first mile” as defined by the authors, can also be considered problematic in terms of 

logistical costs.  

Cirqle is a Swedish based app using ICT to aide in the recollection of used textiles, by 

offering app users rewards (discounts) for used textile returns at specific retailers. Through 

gathering specific information about app users, ICT companies such as Cirqle, are key to 

optimizing reverse supply chains, and in result, aiding in the reduction of the “first mile 

problem”.  

Due to the research gap identified by the authors, the purpose of this thesis is to 

explore how a digital infrastructure for collecting used garments, such as the Cirqle App, can 

be used to optimize location‟s for collection points; therefore minimizing the first mile 

problem of reverse logistics in the textile industry. 
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1 Introduction 
 

Within the introduction chapter the authors will outline the motivations and the direction of 

the research. The concepts of the first mile problem and ICT will be introduced. The company 

chosen for the study will also be presented. 

 

Textile consumption is rapidly increasing, and in result the amounts of waste are also 

growing. According to a report by the analytical company Tecnon OrbiChem; the amounts of 

the world fiber production will steadily increase by approximately 3.7% yearly up to 2025 

(Figure 1). 

 

Figure 1 World fiber production trends. 

 
Source: Yang Qin, 2014. 

 

The rapid tempos of growth in consumption, shown in the graph, can hardly be sustained by 

the industry. The definition of sustainability was first presented by the Brundtland 

commission in their paper “Common Future”, where they defined sustainability as 

“development that meets the need of the present without compromising the ability of future 

generations to meet their own needs” (The World Bank, 2015). Due to the depletion of 

resources it is highly possible that by 2025 there will not be enough fields to grow cotton or 

other natural materials, as well as enough oil to produce synthetic materials. The textile 

industry, therefore, is in desperate need for new solutions. Textiles recollection and recycling 

is considered one of the possible solutions (EU, Retail forum for sustainability 2013). 

 

The growth of textile consumption is a result of population growth as well as the development 

of fast fashion and rapidly changing trends in the apparel sector (Zamani, 2014). Amounts of 

textile products sold in Sweden, for example, have risen by 40% between the years 2000 and 

2009 (Nordic Fashion Association, 2012).  
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All these factors set the stage for the continuous growth of textile waste. Approximately half 

of the textile products used are discarded as waste with a major portion of the textiles ending 

up in landfills (Nordic Fashion Association, 2012). Discarded textiles, however, can be used 

as a source for new resources if they are taken care of and reused properly. These textiles can 

be turned into new materials or re-designed and reused by other consumers (Zamani, 2014).  

 

In Sweden only one percent of the total amount of municipal waste ends up in landfills, 49 

percent is incinerated, 36 percent recycled and 14 percent is composted. This makes Sweden 

one of the leaders in Europe for waste management (FOE Europe, 2013).  

 

The European Commission, estimates within the EU 5.8 million tons of textile wastes are 

discarded each year. And from this number only about 1.5 million tons are recycled or re-used 

in some way by nonprofits or other enterprises collecting textiles. As a result around 4.3 

million tons are sent to either landfills or incinerators (FOE Europe, 2013). According to IVL 

(2011), in Sweden, a person consumes, on average, 15 kg of textiles per year; of this amount 8 

kg are incinerated about 3 kg are sent to organizations for re-use and the remaining 4 kg is 

either being stored in closets or otherwise handled by other waste management, for example 

landfills.  

 

Out of the textiles that are collected; most are typically sorted by hand in recycling centers. 

Hand sorting allows the establishment to decide what can and cannot be re-used. JRC 

Scientific states that, “...on average, 40-50% of waste textiles are suitable for reuse as 

wearable textiles, 25-20% can be used for cleaning cloths, and 20-30 % can be used as a 

secondary raw material by other industries, including through processes that fray out and mix 

inferior fibers with other substitutes to produce paperboard and fleece” (JRC scientific and 

technical reports, 2010). 

 

In order to make the best use of textile waste streams, proper infrastructures for recycling and 

recollection of textiles have to be established. Currently however, the systems for handling 

this waste are in their beginning stages of development (Nordic Fashion Association, 2012). 

Discarded textiles are mostly recollected by charities and nonprofit organizations. In many 

cases these organizations resell the collected textiles on the second hand market or they are 

sent to developing countries. At the same time, several clothing companies, such as H&M and 

Patagonia have started to take on the responsibility of textile recollection. This allows 

companies to reuse resources as well as to create a more sustainable and responsible image in 

the eyes of their customers.  

 

The EU recognizes the current amount of production and consumption is not sustainable, 

therefore, action needs to be taken (European Commission, 2015). When it comes to 

understanding the impacts of production and consumption on the environment, the entire 

supply chain needs to be evaluated. One of the biggest challenges when it comes to evaluating 

impacts is that policies vary across different countries. One project funded by the European 

Community‟s Energy, Environment, and Sustainable Development program,  worked towards 

creating an evaluation system using theoretical frameworks and practical tools to standardize 

the evaluation of design impacts, and the role of Environmental Product Information Schemes 

(EPIS) (European Commission, 2015; DEEP Initiative, 2015). 

 

 One of the key parts of the project was the effect of eco-labeling towards the motivation of 

creating of more sustainable products; as well as understanding what practices are currently in 

place. Another issue addressed was if the eco-labeling promoted more sustainable 
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consumption habits (European Commission, 2015). Research of the project focused not only 

on the communication between businesses and communication to the consumer but also with 

a great focus on the business policies. This is due to the fact that businesses will be the 

leading driver of change when it comes to sustainability. According to the report the overall 

issue of labeling is not simple and policymakers must take several perspectives into account 

in order to drive the change to more sustainable production and consumption by creating a 

widely used EPIS (European Commission, 2015).  

 

With a growing concern for sustainability issues, several companies have come up with tools 

that allow access to information regarding the environmental impacts of production of 

products. One of the most widely known is the Higg Index. 

 

The Higg Index is an assessment tool that was introduced to the apparel and footwear industry 

in 2012 by the Sustainable Apparel Coalition (SAC). The SAC is an organization that was 

founded by footwear and apparel industry leaders. Their desire is to put the necessary steps 

forward to eventually create an industry that, “produces no unnecessary environmental harm 

and has a positive impact on the people and communities associated with its activities” 

(Sustainable Apparel Coalition, 2015). Currently the tool includes modules that are used as 

self-assessment tools to help drive more sustainable choices for companies in the apparel and 

footwear industry. Each module uses a numerical scoring tool. A score between 0 and 100, 

100 being perfect, is given by answering questions in the modules (Sustainable Apparel 

Coalition, 2015).  

 

As of now, one of the sections in the Rapid Design Module asks several questions regarding 

the “end of use” of a product. Companies who have created a product that can be recycled 

using available infrastructures, or those who have set up an infrastructure to close the loop 

have the opportunity to receive a higher overall score (Rapid Design Module, 2015). Tools 

like the Higg index give companies a driving force to implement responsible and sustainable 

practices including the recollection of used textiles. 

 

One component of the Higg Index assessment tool is aimed at the evaluation of brands‟ 

efforts in dealing with the end of life of a product. This could be, for example, through the 

establishment of collection points, and partnerships with recognized organizations and 

charities. Another important aspect of this is also the communication of the efforts put into 

place, to the public.  

 

In order to close the loop by recollecting textile products, participating companies need to 

create easy and convenient ways for consumers to return used textiles. One of the bottlenecks 

when it comes to these reverse logistical flows is the movement of the textiles from 

consumers to the collection points. This point of logistical complication, when it comes to 

reverse supply chains, can be called the “first mile problem”. The definition was adapted from 

the last mile problem, often described in forward supply chains as the logistical costs 

associated with the distribution of textiles to customers. It is estimated that the last mile can 

be up to 75% of the total logistics cost (Gevaers, Van de Voorde, and Vanelslander, 2011). 

 

The authors of this thesis have found a research gap in identifying and defining the first mile 

problem and its relation to the textile industry. Due to the fact the first mile problem currently 

has no definition within textile supply chains and logistics, the authors of this thesis have 

created their own definition.  The first mile problem is the logistical issues and overall cost 

related to returning used textiles from their end of use with a consumer back to textile 
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collection points. These logistical issues can include the cost of transportation, energy, natural 

resources and time. The authors have illustrated the first mile problem through mapping vital 

points of forward and reverse textile supply chains. Logistical costs are assumed as adapted 

from the estimation of logistical costs in a forward supply chain. The graph is presented 

below and discussed further in the results of the thesis. 

 

Figure 2 Logistics costs distribution in forward and reverse textile supply chain flows. 

 
Source: developed by authors 

  

In order to facilitate improvements for the first mile problem in the textile industry, the use of 

information communication technology (ICT) has been researched. Using ICT to coordinate 

the logistics flows of used garments, as well as encouraging the use of available 

infrastructures by consumers, has opportunities for further development. Volunteered 

geographic information (VGI) is a term created by Goodchild in 2007. The term describes the 

relatively new phenomenon of the general public becoming a source for the creation of 

geographic information and the creation of databases with this information. Two great 

examples of VGI in practice are apps used to create a community of users to share geographic 

information for the benefit of each other.  Strava, collects volunteered geographic information 

regarding biking and cycling routes of its users. The second company called Waze, collects 

and shares information regarding navigation routes and traffic. The examples of Stava and 

Waze will be used later in this paper to relate to ways ICT can be used to create databases of 

information. This data may be able to help in lessening the problems related to reverse 

logistics, and the first mile problem.  

 

The authors of this thesis have collaborated with Cirqle, a Swedish based startup that has 

created an app to reward individuals for the proper disposal of used garments. The company 

collaborates with different nonprofit organizations, fashion companies and retailers that are 

willing to accept used clothing, textiles, shoes and accessories. Once the used items are 

received and confirmed by the collaborating party, the user is able to choose a reward on their 

next purchase at one of the companies involved. These rewards include various offers and 

discounts on purchases. Some locations collect clean clothing, shoes and textiles regardless of 

the brand, where others such as Filippa K will only accept clothing from their own brand.  
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Figure 3 Screenshot of the Cirqle App. 

 
Source: Cirqle App 

 

Information about the users is then added to a database Cirqle has created (Cirqle official 

webpage, 2015). The authors have obtained and analyzed the information gathered by the app 

in order to get a better understanding of its users. This data included users‟ age, gender, the 

time and location of the interaction with the app, collection points chosen for a drop-off, and 

rewards chosen. The data shows a sample of 173 interactions with the app collected during 

February, March and April 2015. The results of the analysis are aimed to contribute to an 

improvement of the logistics of reverse supply chains. This would in result aid in finding a 

possible solution of the first mile problem in textile re-collection process.  
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1.1 Background 

 

In this section the authors will provide brief definitions for forward and reverse textile supply 

chain flows, ICT and examples of ICT that are used for the improvement of various 

infrastructures. The research gap will be identified and the purpose and research questions 

will be introduced. 

 

Logistics, in regards to business, can be defined as “...a group of related activities all involved 

in the movement and storage of products and information—from the sources of raw materials 

through to final consumers and beyond to recycling and disposal (Encyclopedia of business, 

2015). Although the actual acts of logistics have been carried out throughout human evolution 

(taking something from a raw material into a finished good to a final consumer), logistics 

terminology is quite new only emerging in textbooks in the United States in the 1960‟s 

(Encyclopedia of business, 2015). Within business logistics development one of the main 

issues concerning the proper flow of logistics in both the standard logistics and reverse 

logistics is the first and last mile problems. In short the first and last mile problem can be 

defined as “an activity that covers the pickup and final delivery of products (Schulz, 2003).” 

 

Through looking at various definitions of logistics, it can be summarized that logistics is the 

movement of goods and services from raw material to the end of life cycles in one direction. 

As a result, reverse logistics can be described of as the exact opposite. One of the first to 

define reverse logistics described it as “going the wrong way on a one-way street because the 

great majority of product shipments flow in one direction” (Taylor, 2008, p.25-5).  

 

The term then evolved and was discussed further resulting in a more modern definition 

describing it as, "The process of planning, implementing, and controlling the efficient, cost 

effective flow of raw materials, in-process inventory, finished goods, and related information 

from the point of consumption to the point of origin for the purpose of recapturing or creating 

value or proper disposal" (Rogers and Tibben-Lembke, 1999, p.2). As a short recap, reverse 

logistics can be thought of as bringing a product from the consumer phase, back to its original 

origin or raw material. (Rogers and Tibben-Lembke, 1999).  

 

Logistics and supply chain management in terms of textile supply chains are rather complex. 

This is due to a wide variety of processes included in a textile supply chain. The definition of 

a textile supply chain is rather similar to a general definition of a supply chain. It can be 

described as the process of production of textiles from raw materials to the delivery to final 

customers (Ozlem and Ozturk, 2014).  

 

The steps of a textile supply chain include raw materials production, spinning and weaving, 

fabrics production, finishing, textiles manufacturing, distribution and final delivery. After use 

of the products they can be sent to handling and recycling centers. This process creates 

reverse textile supply chain where used products are gathered at collection points and then 

sent to sourcing in order to define further re-use of the products (Tobler-Rohr, 2011). 

 

As previously stated, the two most costly and problematic stages in the logistics flow are the 

first and last mile (Schulz, 2003). The last mile is something first introduced by the 

telecommunications, cable TV and internet industry as “the final leg of the 

telecommunications networks delivering communications connectivity to retail customers, the 

part that actually reaches the customer” (Wikipedia, 2015). This explanation relates directly to 
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the telecommunications industry, however basic logistics theories have come to adopt the 

term and it is now used in many definitions of logistics (Coupland, 2013). Within business 

logistics, “The last mile is the last stretch of a business-to-consumer (B2C) parcel delivery to 

the final consignee who has to take reception of the goods at home or at a cluster/collection 

point (Gevaers, Voorde and Vanelslander, 2009)”. The Council of Supply Chain Management 

estimates that “28 percent of all transportation costs occur in the last mile” (Goodman, 2005).  

 

With increasing complexities of logistics processes, information communication technologies 

(ICT) came into place to become a tool for facilitation of these processes (Perego, Perotti, 

Mangiaracina, 2011). “„Information Communication technologies (ICT)‟ can be defined as 

various telecommunication and information technologies which include various technologies 

and systems on different stages of development from prototypes and concepts to 

commercially available products and applications (Giannopoulos, 2004)”.  

 

ICT applications can be used in logistics in different ways, from warehouse support and 

control to supervision of financial and accounting procedures (Perego, Perotti, and 

Mangiaracina, 2011). According to Giannopoulos (2004), who researched application of ICT 

in transportation, ICT can be applied to informing and guiding individuals or companies who 

are a part of certain transportation network or are connected to movement of products or are 

the owners of the products that are transported (Giannopoulos, 2004). This part of IC 

technologies can also be applied to facilitate the last mile problem in logistics and the first 

mile problem when it comes to reverse logistics.  

 

One example of the use of ICT in practice is the app developed by Cirqle that will be 

discussed in this thesis. The app serves as a guide for finding places to return textiles, 

facilitating the process of properly discarding used textiles. Through the data collected by the 

app, the authors‟ suggestions of further ways to develop the app, as well as use the 

information collected by willing users will be discussed in order to optimize reverse supply 

chains especially those of textile re-collection.   

 

Improvements of last mile problems through the use of ICT have been researched by several 

authors.  Suh, Smith and Linhoff (2012) have suggested, in their article, that ICT can aid in 

reducing gas emissions caused by the last mile problem delivery through social network 

platforms where users can cooperate for the pickup of packages resulting in reduced 

emissions caused by travelling to pick up locations.  

 

Information communication technology has been used in the past and continues to be used to 

improve logistics infrastructures. As previously mentioned, one of the best examples of this 

would be the information gathered by a San Francisco based company called Strava (Everett, 

2014). Strava is a fitness app that allows its users to record their running and cycling routes as 

well as share that information online with other users.  In result the app accumulates large 

amounts of voluntarily shared data that, according to its founders, can assist in the planning, 

developing and improving new cities‟ cycling and walking routes. According to the study by 

Griffin and Jiao (2014) aimed at providing recommendations for improvement in cycling 

routes for fitness proposes, the routes that users of the app choose for this purposes are mostly 

located in the rural areas and are not specifically developed for cycling proposes (Griffin and 

Jian, 2015).   

  

The information and data collected by Strava has been used in the development of a map. This 

map, called Strava metro, depersonalizes the information gathered in order to provide details 
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about popular running and cycling routes to departments of transportation and government 

agencies. This information can be used to make improvements, as well as in the planning of 

future cycling and pedestrian pathways in cities. Cylingtips.com.au also states, “Strava is 

already working with the US state of Oregon and the cities of Orlando, Glasgow, London and 

Melbourne, among others, to help the relevant authorities understand and crunch the data they 

need to help make cycling safer in these areas” (Everett, 2014). This app is helping to gather 

information that was previously unavailable. Therefore, this is way of testing how ICT can be 

used various ways to improve logistics within different industries.  

 

Figure 4 Navigational map created based on the data provided by the Strava App. 

 
Source: wired.com, 2014. 

 

Another example of the use of the use of ICT in collecting geographic information is the 

Waze app. Waze is a traffic app working to connect users in order to make their commute 

easier. Waze users voluntarily allow the app to track their location as share this location with 

other users while driving. On the app individual users can share other information such as 

new driving routes, police sightings, or basic traffic and accident notifications. 

 

The app itself works both as a navigation system and a way to receive other important the 

information listed above. Users then have the option of contributing passively or actively. A 

passive user will merely open the app and let it track the speed and driving route adding to 

information such as traffic slowing and routes. An active user has the option to add 

information such as a police sighting, traffic accident or hazard such as something in the road. 

On top of being a community for individual users, the app website claims the app is “also 

home to an active community of online map editors who ensure that the data in their areas is 

as up-to-date as possible (Waze, official website, 2015).”  
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Figure 5 Waze online navigation map. 

 
Source: waze.com, 2015 

1.2 Problematization 

 

The research regarding the role of ICT in solving the first mile problem of reverse logistics in 

the textile sector is not yet represented in research literature. In order to provide a background 

for the problem, the authors have created a definition for the first mile problem as related to 

textile logistics. The definition of the first mile problem is the logistical issues and overall 

cost related to returning used textiles from their end of use with a consumer back to textile 

collection points. The authors of the thesis will not conduct an in depth research on logistics 

costs but rather use the definition as a background for understanding how ICT can be used as 

a support system in reducing the effects of the first mile problem. 
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1.3 Purpose 

 

The research regarding the role of ICT in solving the first mile problem of reverse logistics in 

the textile sector is not yet represented in research literature.  

 

Due to the research gap identified by the authors, the purpose of this thesis is to explore how 

a digital infrastructure for collecting used garments, such as the Cirqle App, can be used to 

optimize location‟s for collection points; therefore minimizing the first mile problem of 

reverse logistics in the textile industry. 

 

Due to this, the main research question of this thesis is: 

“How can ICT be used as a tool in the process of dealing with the first mile problem in 

the collection of used garments?”  

 

Through this research the following questions will also be answered:  

- What information about ICT users would be helpful in improving textile 

recollection?   

- What are the future possibilities for the use of ICT in textile recollection?  

- How can the optimal drop off locations for textile collection be defined, using the 

assistance of ICT? (Optimal, meaning reduced logistics cost.) 

 

The unit of analysis within the thesis is optimization of textile supply chains. 

Recommendations for optimization will be developed through analysis of the uses of ICT, in 

particularly the Cirqle App; and its role in the solution of the first mile problem within textile 

supply chains.  
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2 Methodology 
 

Within the methodology chapter the authors will present the methods and research design 

chosen in order to answer the research questions. The quality of the research methods will be 

outlined and the motivation behind the chosen methods will be explained. The limitation and 

delimitation's of the research will be outlined. 

 

In order to answer the main research question of the thesis, the research has mainly taken on 

an inductive approach where data gathered through the Cirqle App and from the interviews 

have been analyzed in order to make conclusions; therefore contributing to theoretical 

knowledge in the selected area. To a lesser extent, a deductive approach has also been used in 

order to analyze existing research and findings regarding the topic of this thesis. 

 

The research design used by the authors can be referred as a cross-sectional design, where 

data collected from more than one sample was analyzed in order to detect certain patterns of 

relation (Bryman, 2012). The design was implemented through the literature review, the 

statistical analysis of quantitative data as well as semi-structured interviewing. 

 

The research strategy included both quantitative and qualitative strategies, and therefore, it 

can be considered a mixed methods research. As it is stated by Seuring et al. (2005), 

quantitative and qualitative approaches do not exclude each other, but on the contrary can 

contribute to each other‟s findings. Moreover, according to Seaker et al. (1993), application of 

both methods in business logistics research is highly recommended. In the paper, both 

methods were combined in order to complete the research in order to complement each 

other‟s findings. The methods used to answer research questions are listed in the table below. 

 

Figure 6 Research methods used in the paper. 

Research question Method Outcomes 

RQ: How can ICT be used as a tool in the process of dealing with the first mile problem in the 

collection of used garments? 

RQ1: What information 

about ICT users would be 

helpful in improving textile 

recollection? 

Quantitative 

data analysis 

Analysis of the data provided by the 

Cirqle app 

RQ2: What are the future 

possibilities for the use of 

ICT in textile recollection? 

Qualitative 

interviewing 

Semi-structured interviews with 

Cirqle App founders and a Higg 

index representative 

RQ3: How can optimal drop 

off locations for textile 

recollection be defined using 

the assistance of ICT? 

Systematic 

combining 

Recommendations on the Cirqle app 

improvements based on interviews, 

data analysis and examples of ICT as 

Strava and Waze 

Source: developed by authors 
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2.1 Quantitative analysis 

In the quantitative part of the research, the data gathered about the users of the Cirqle App 

was analyzed. The data included different types of variables such as, interval (age), nominal 

(chosen place for textile collection, rewards chosen for returns) and dichotomous (gender). 

Furthermore, in the results section, interval variables were transformed into ordinal through 

grouping users‟ ages into categories. The data was analyzed using Pivot Tables in Microsoft 

Excel software. Frequency tables were used to show the distribution of ages and gender of 

people using Cirqle app as well as places chosen for handing in used textiles and rewards 

chosen in exchange for dropped-off textiles. As a result of the analysis, the answer to the 

following question was acquired: “What information about ICT users would be helpful in 

improving textile recollection?” 

 

2.2 Qualitative analysis 

At the qualitative part of the research, qualitative interviewing was used in order to answer 

one of the research questions regarding future possibilities for the use of ICT in textile 

recollection. Information regarding opinions about the roles of ICT was obtained from 

industry professionals. The interviewing method used was semi structured interview with a set 

guideline of questions. The interview with a Higg Index representative was held in person 

which allowed the authors to gather additional information about ideas regarding the use of 

ICT for textile recollection. The interview with the founders of the Cirqle App, was conducted 

through e-mail. 

 

2.3 Systematic combining 

Given that the previous research of the chosen topic is represented in the literature quite 

narrowly, there is a need of gathering information through several different methods. The 

research method corresponding to this approach is referred by Dubois and Gadde (2002) as 

systematic combing. The research method allows for a combination of literature review, 

empirical findings and data analysis. The researches using this method are going back and 

forth between chosen methods, in order to relate the findings and get answers to the chosen 

research questions. In the paper, this method was used in order to answer one of the sub 

questions as well as on of the main research question; “How can ICT be used as a tool in the 

process of dealing with the first mile problem in the collection of garments?” Previous 

research findings regarding the first mile problem in logistics and the use of ICT were related 

to the findings from quantitative data and the results of qualitative analysis. As a result, the 

future recommendation for the use of ICT in solving the first mile problem in textile 

recollection was developed by the authors. 

 

2.4 Reliability, replicability and validity of the research 

The reliability of the quantitative part of the study is high due to the fact that the data 

analyzed is easy to obtain by gaining access to information gathered through the app. The data 

regarding collection places and rewards can be expanded due to the addition of new collection 

points and brands participating in the app. However, due to the data being depersonalized, it 

was not possible to understand if the interactions with the app were performed by a new user 

or a returning one. Therefore, the results obtained through the analysis can be to a certain 

extent, distorted.  
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In order to ensure replicability of the research, quantitative methods used, are described in 

greater details so that the analysis can be repeated by other researchers. However, the 

qualitative part of the research is hard to replicate due to the fact that the answers to the 

interviews can vary depending on changing opinions of the people participating. As it was 

outlined by Bryman (2012), the goal of semi-structured interviews is to get some extra 

information on top of the answers to the guiding questions. Therefore, through the use of the 

same set of questions, researchers can get various results when interviewing different people. 

 

Measurement validity of the quantitative part of the research is ensured through the reliability 

of the data analyzed. The data provided by the Cirqle App comes from a reliable source and 

enables the authors to answer one of the research questions regarding how an optimal drop off 

location for textiles can be defined with the aid of ICT. 

 

2.5 Ethical issues within the research 

In regards to ethical issues, the research was performed with no harm to participants. The 

issue regarding the lack of informed consent could arise in a part of quantitative data 

analyzed. This is due to the fact that the users of the app that are sharing information 

voluntarily are not aware about the study performed on it. However, by registering in the app 

users agree to share their geographical location and store their information in the app‟s 

database. In order to ensure confidentiality of the Cirqle App users, the data about users was 

depersonalized. The representative of the Higg Index and founders of the Cirqle App were 

informed regarding the purpose and goals of their interviews and both agreed for the 

interviews to be published. 

 

2.6 Delimitations 

The paper is concentrated on the textile supply chain and the findings cannot be generalized to 

supply chains from other industries. The definition of the first mile provided by the authors is 

based on previous research about forward and reverse textile supply chains. However, the 

authors do not look into logistic costs of every stage in depth. The model of forward and 

reverse logistics costs is an assumption of previous research developed and aims to 

understand the phenomenon of the first mile problem. Carbon footprints through textile 

supply chains are also not considered. The use of ICT is discussed within the area of the 

reverse textile logistics and refers to the type of ICT which provides information to its users. 

2.7 Limitations 

Limitations of the paper are set by the data analyzed. The data was gathered from Sweden and 

therefore the results can be applied to the Swedish market. The data was gathered over three 

months; February, March and April 2015, and contains a sample of 173 interactions with the 

Cirqle App. Currently the number of interactions is not significant and, therefore, the results 

of the paper cannot be generalized. For a further research larger amounts of data are needed. 
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3 Literature review 
In the literature review section the most important theoretical concepts from other 

researchers will be presented. This will be done in order to provide the reader with an 

understanding of the research area and the theories that authors use as a basis for this 

research. 

3.1 Textile supply chains 

 

Textile supply chains are complex and include a great amount of value adding activities done 

by various actors and in some cases spread throughout different countries. These activities 

include the production of raw materials and fibers, the spinning, weaving or knitting of the 

fibers followed by finishing, cutting and sewing into products; then comes the distribution, 

merchandising, wholesale and retail sectors and then finally consumption followed by end of 

life disposal and or recycling (Tobler-Rohr, 2011).  

 

A reversed textile supply chain varies depending on what is chosen to be done with a product 

at the end of the user phase. Examples of the options available for a reverse textile supply 

chain are pictured on the graph below. 

 

Figure 7 Reverse textile supply chain. 

 
Source: Tobler-Rohr, 2011, p.295. 

 

As it can be seen from the graph, discarded textile gathered through collection points, can be 

recycled, down cycled or reused (resold on second-hand markets). The second hand markets 

may be located at the same place where collection takes place, or in other countries or 

continents. 
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3.2 Understanding Forward Versus Reverse Logistics 

 

Reverse Logistics is a topic that has been gaining attention in the recent years due to its 

environmental emphasis (Gupta, 2013). The term Reverse logistics covers all the activities 

involved in retrieving used goods back from the customer. This can include anything from 

returns, warranty and repairs to dealing with the final end of life of the product. With the 

combination of landfill overflows, rapid depletion of natural resources and various obvious 

environmental impacts due to production and consumption, sustainable development is 

becoming essential to the business environment (Gupta, 2013).  

 

According to (Gupta, 2013) although commonly misconstrued, there are a few small 

differences between the terms “reverse logistics” and “reverse supply chains”. Where reverse 

logistics, “deals with transportation, production planning, and inventory management”, 

reverse supply chains encompass a broader use of the idea dealing with the coordination of 

different channel partners within a supply chain. In summary reverse logistics is one part of a 

reverse supply chain.  

 

The main differences between forward and reverse logistics were analyzed in Gupta and 

Surendra book “Reverse supply chains Issues and analysis”. Through this analysis summaries 

can be made about the most basic differences between the two. One of these main differences 

is in the transportation, “forward supply chains are one-to-many while they are many-to-one 

in reverse logistics” (Gupta, 2013, p.2). This is due to the fact that in forward logistics 

products move from the producer to many different distributors, whereas in reverse logistics 

products are moving from the individual consumers to the collection points where products 

are either disposed of, recycled, or re-examined for remanufacturing.  

 

3.3 Reverse Logistics Costs 

 

Reverse logistics costs refer to the monetary costs that occur during the process of regaining 

products to be returned, recycled, re-used, or properly disposed of. Reverse logistics cost can 

include collection costs, testing and classification costs, disassembly costs, part 

remanufacturing costs, material reproduction costs, and environmental protection costs (Ya-

Ping, 2012). The costs discussed in this thesis are related specifically to collection costs. 

Collection costs can be defined as the costs associated with the first step of reverse logistics 

the collection point. This typically includes the costs of collecting back materials and products 

from various locations and returning it to the recycled, holding, or storage area where the 

products or materials will be handled in various ways (Ya-Ping, 2012).  

 

3.4 Existing Information Regarding the Term: Last Mile Problem 

 

Current literature regarding the last mile problem is mainly written about from a business 

logistics perspective, especially when it comes to e-commerce and transportation. The history 

of the problem however, was first discussed in the development of the communications 

industry. In 1878, two years after the invention of the telephone Graham Bell made the 

following statement regarding connecting one main line of communication to individual 

users:  
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"It is possible to connect every man's house, office or factory with a central station, so as to 

give him direct communication with his neighbors .... It is conceivable that cables of 

telephone wires could be laid underground, or suspended overhead, connecting by branch 

wires with private dwellings, shops, etc., and uniting them through the main cable with a 

central office” (Wheen, 2011, p103).  

 

This statement reflects the development of current technology in getting the communication 

line from one main place to individual users, something that at the time was going to begin 

occurring in practice.  

 

Currently however a review of literature regarding the last mile problem contains much 

information regarding the expansion of e-commerce. The market for e-commerce ranges from 

high value to lower value goods, and with this the delivery of goods directly to consumers has 

also increased (Gevaers, Van de Voorde, and Vanelslander, 2011). This last step in the supply 

chain (delivering goods to individual consumers), is often referred to as the last mile problem, 

and is considered the most costly of the supply chain in regards to efficiency, pollution and 

overall monetary cost. The last mile is estimated to make up between 13 and 75 percent of 

total logistics costs (Gevaers, Van de Voorde, and Vanelslander, 2011).  

 

3.5 The First mile problem - Transportation  

 

According to the literature review conducted by the authors there is no direct definition of the 

first mile problem. The term could only be found mentioned in describing problems in the 

transportation industry. 

 

When conducting research on “the last mile” or “the first mile” problems, one of the most 

commonly discussed topics is in regards to transportation; especially in using bicycles or 

walking to get to and from public transportation centers. “Transit systems usually involve 

some multimodal connection in order to get a person from point to point. This difference is 

sometimes referred to as the “first-and-last mile problem” (Advocacy Advance, 2014).  

     

According to the Mineta Transport Institute the use of bicycles for either a part or the entire 

daily commute is increasing (Mineta Transportation Institute College of Business, 2009). 

Evidence of this exists in the number of bike sharing programs that as of June 2014 included 

programs, “on five continents, including 712 cities, operating approximately 806,200 bicycles 

at 37,500 stations” (Mineta Transport Institute, 2014). The main benefit of bike sharing 

programs is they allow users to use the bicycles as needed without having to worry about 

storing, maintaining or paying for parking (Mineta Transport Institute, 2014). These sharing 

programs are one example of a solution for solving first and last mile transportation issues.  

 

However, when it comes to the definition of the first mile problem in textile supply chains, 

the definition is not yet developed. 

   

3.6 Information Communication Technology (ICT) 

 

Information and Communication Technologies (ICT) have been developed and used in 

logistics for a relatively short time due to recent developments in technologies and the 

Internet. In the field of logistics, ICT serves as an enabler for numerous logistics processes 
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such as, transportation and freight, warehouse management, and customer support. These 

technologies seem to be improving competitiveness and effectiveness of logistics processes 

(Cheng-Min and Chien-Yun, 2006). In general, ICT can be defined as the “electronic means 

of capturing, processing, storing and disseminating information” (Cheng-Min and Chien-Yun, 

2006, p.910).  

 

According to studies on the role of ICT in logistics and freight management, the applications 

of ICT have started to grow since the middle of the 1990‟s. Key enablers for increasing the 

amount of ICT applications used in logistics are increasing the numbers of ICT applications 

available on the market. This is due to the wider range of solutions offered by different types 

of ICT, and the decreasing costs of those technologies due to increasing competition and 

technological development (Perego, Perotti,and Mangiaracina, 2011).  

 

Among the factors that serve as motivators for companies to adopt ICT, are reductions of 

expenses and improvements of service levels, control over processes through monitoring, 

improvements in safety, and accurate requests from customers regarding ICT as an enabler for 

services (Perego., Perotti and  Mangiaracina, 2011). 

 

When it comes to the classification of ICT there is a wide range of options depending on the 

industry in which the technology is applied. One of the classifications developed by 

Giannopoulos (2004) relates to the transportation industry and divides ICT as follows:  

 operation and management of networks;  

 information and guidance to users;  

 operation and management of freight transport systems (Giannopoulos, 2004).  

 

ICT under the category of “information and guidance to users”, which is related to the ICT 

discussed in this paper; are defined as technologies that provide users with up-to-date 

information based on collected data regarding movements of goods or individuals in certain 

transportation networks (Giannopoulos, 2004).  

 

However, there is very little research conducted about the possible solutions of the first and 

last mile problem through the use of ICT. One of the few existing research studies suggests 

that ICT can be used in order to minimize effects of the last mile problem through socially 

networked pick up locations where users of the technology can pass rights for a pick-up of a 

parcel from collection locations to those who are closer to it.; therefore minimizing 

unnecessary travel miles to the pick-up location and therefore sharing the resources for the 

delivery. As a result, the study shows that even the small percentage of the use of socially 

networked pick up location can decrease greenhouse gas emissions associated with the last 

mile delivery, by saving travel miles and resources spent to deliver or pick up parcels (Suh, 

Smith, Linhoff, 2012).  

 

3.7 Volunteered Geographic Information (VGI) and Citizen Science 

 

As the Internet has evolved and technology advances, there is a greater interest by researchers 

on how new flows of information are being used, and how they affect society in general. In 

2007 Michael Goodchild coined the term, volunteered geographic information or VGI 

(Goodchild, 2007). The term was named for the phenomena of private citizens voluntarily 

engaging in activities that allow for the development of geographic information and also for 

updating international data bases containing this information. This was an activity that prior to 
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this new age of private citizen interaction, was done strictly by educated professionals 

(Goodchild, 2007).  

 

Currently almost anyone can engage in this development, using the internet without any 

sophisticated qualifications.  At the time the term was coined the most prominent example of 

VGI was Wikimapia, where citizens engaged in creating maps and descriptions of geographic 

locations (Goodchild, 2007). Literature discussing VGI sometimes includes a sub-category of 

the term called citizen science (Haklay, 2013).  

 

Citizen science can be defined as, “the involvement of non-professional scientists in data 

collection and, to some extent, its analysis” (Haklay, 2013, p.1). ”There are various reasons 

why these private citizens are engaging and volunteering this information, a few of which 

may be their interest in aiding in scientific development, their basic desire to be involved and 

sometimes passively or almost unknowingly being involved (Haklay, 2013). One key example 

used in the literature as intentional private citizen engagement for the purpose of scientific 

development is the Christmas Bird Watch (Haklay, 2013). This  activity that has been carried 

out since 1900 in the US and Canada has provided important quantifiable information 

regarding bird counts of different species and the effects of phenomena such as global 

warming on the species numbers (Beltrame, Devictor and Whittaker, 2010).  

 

An example of passive data collection through citizen science is when the user volunteers to 

have his or her GPS location monitored during daily activities such as walking and bicycling 

(Haklay, 2013). An example this would be the Strava map. Information regarding VGI and 

citizen science programs continue to be researched and although there is evidence to show 

that VGI can be as accurate to scientific findings as scientific professional data there is still 

some hesitance of professionals regarding using this data (Haklay, 2013). 
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4 Results 
In the results chapter only empirical findings from the data provided by the Cirqle App and 

the interviews are presented. The further analysis of the results in connection to the research 

questions is presented in the next chapter. 

4.1 Analysis of the data gathered with the Cirqle App 

 

In order to find out how ICT can be useful in solving the first mile problem when it comes to 

clothing recollection and recycling; the authors of the thesis have analyzed data gathered by 

the Cirqle app about its users. The data analyzed in this chapter was collected during 

February, March, and April 2015. The sample consisted of 173 engagements where the app 

was used to find collection places where rewards (discounts in stores), were given in 

exchange for the unwanted textiles. The sample contains users from Sweden and a few from 

London, England. It does not however, show if an engagement was made by a returning or 

new user. Therefore, the results may be slightly distorted. 

 

Figure 8 Sample of the data from Cirqle App. 

 
Source: Cirqle, 2015 

 

The first characteristic about the users shown is the gender ratio. According to the data, 76% 

of current users of the Cirqle App are women and only 24% are men. Therefore, it can 

currently be stated that the app is more widely used among women.  
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Figure 9 Gender distribution of Circle App users. 

 
Source: developed by the authors based on the data provided by the Cirqle App.  

 

The age distribution of the users is shown on the graph below. 

 

Figure 10 Age distribution of Cirqle App users. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 1) 

 

It can be seen that a major group of users are between the ages of 23 and 32, followed by the 

age group of 33 to 42 years.  

 

The next characteristic we could draw from the data was the most visited drop off locations 

within each city that the app is being used. The following map shows the most visited drop off 

locations in Stockholm. The four locations shown are, the Lindex in the Gallerian, 

Klarabergsgatan on Ringvägen and Stadsmission on Hornsgatan. These locations are all 

centrally located in Stockholm within common shopping areas.  
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Figure 11 The map of visited drop off locations in Stockholm. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 3) 

 

The map below shows the most visited location in Gothenburg. Frölunda Torg is located in 

Västra Frölunda, around a 15 minute car ride from the city center. The Lindex store chosen as 

a collection point is located inside of the shopping mall. 

 

Figure 12 The map of the visited drop off location in Gothenburg. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 3) 
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The following map shows most visited location in Malmo at Burlöv Center. This location is 

not located within the city center; however, it is within a shopping mall.  

 

Figure 13 The map of the visited drop off location in Malmo. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 3) 

 

The final map shows Linkoping‟s most visited location, Drottninggatan. This drop off 

location is centrally located and inside of a Stadsmissionen.  

 

Figure 14 The map of visited drop off location in Linkoping. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 3) 

 

The final graph shows the gender count as well as the rewards chosen. As it was previously 

described the app is offering various discounts from partner brands in exchange for returning 

used garments. The rewards data shows which discounts users of the app have chosen after 

they dropped off their garments at one of the collection points shown by the app. From this 



 

- 23 - 

graph is can be seen the majority of users chose the Lindex reward. From the graph we can 

also see the London Lindex location, the only drop off location currently located in London.  

 

Figure 15 Rewards (discounts) chosen by the users of the Cirqle app. 

 
Source: developed by the authors based on the data provided by the Cirqle App. (Appendix 2) 
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4.2 Interview with a Cirqle App founder 

 

After the data was analyzed an email interview with one of Cirqle Apps founders, Niklas 

Nilsson, was conducted in order to get a better understanding of the app, and the founders 

motivations and future ideas. Within this interview the following questions were asked: 

 

1. What gave you the idea to start the Cirqle App? 

2. Are there other apps like Cirqle? 

3. What personal information is collected from each person? For example age, gender, 

ect...? 

4. What is the motivation behind collecting the specific personal information you have 

chosen? 

5. Have you considered using the data for any type of research or to further develop the 

app? 

6. If you have, for what options have you considered it? 

7. Do you feel people are willing to give the app specific personal information about 

themselves, for example the location where they are using the app? 

8. Are you familiar with the Strava app that collections geographic information? The App 

is providing government agencies access to this information in order to improve cycling and 

running pathways in cities based on more used routes by its users? Do you believe the Cirlqe 

app could collect data regarding routes the users are taking in order to optimize drop off 

locations? 

9. Your company is based off of collaboration between textile recollection agencies and 

retail stores; have you considered also collaborating between users? For example a user could 

contact other users nearby in order minimize the amount of travel time for each person. 

Maybe one user is not interested in the reward and is willing to give up the reward to have 

someone else return their used garments. 

10. As natural resources become more and more scarce do to overconsumption, the need 

for specific types of fibers to be recycled may become a part of the textile recycling industry. 

Do you feel your app could aide in the collection of specific types of textiles? For example 

there was a shortage of nylon, therefore you could send out a notification that a certain 

collection point will be offering a higher reward for nylon? 

11. Overall what do you believe the highest motivation for the app user is? Is it the reward 

or the sustainability perspective? 

12. What do you believe is the highest motivation for the retail and collection agencies that 

are collaborating with you? Do you know about the Higg Index? Have you spoken to the 

companies regarding the fact their participation with you will increase their score on the Higg 

Index? 

 

According to Niklas Nilsson, the founders started forming their business with a completely 

different idea about classified ads that did not force the user to pay a fee in order to put up an 

ad. After researching the topic further they realized they did not attract the desired target 

group so their idea developed further into what is in existence today; rewarding individuals 

for donating clothing. Nilkas further explained that “We decided to focus on clothes because 

it‟s an industry where there is not any production responsibilities (in Sweden), many actors 

already collect clothes, and here is where the need is largest”. Currently there are no other 

apps offering the same service.  
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The app collects data from each user including, “gender and age of each registered user, as 

well as the time and location when someone makes a donation or uses a reward”. Niklas 

explained that the motivation behind collecting this specific data is to get a clear picture of 

who is donating the clothing. This information is useful both to them and the companies they 

collaborate with as well as researchers wanting to learn more about the topic.  

 

Niklas further explained that, “Through this, it‟s possible to trim initiatives, communication, 

infrastructures and rewards in the best ways possible, so more people can be motivated to 

contribute to this important cause”. Although the sample of data is currently small, the 

founders do believe it could be contributed to research once the app receives more 

interactions and therefore more data in order to draw more conclusions about their users. They 

believe this information would allow them to further develop their solutions. When asked 

about how individuals feel about the app gaining access to private information, Niklas 

explained they have not received any negative feedback about logging this information.  

 

The examples of the use of ICT with both Strava and Waze were also discussed and Niklas 

was aware of their contribution to geographic databases in order to improve pedestrian 

infrastructures and roads. He also agreed that with more data collection Cirqle has the 

possibility of also contributing to this sort of data collection.  

 

Due the fact Cirqle is based off of collaboration between retailers and non-profit 

organizations, the future collaborations between users was also suggested. Through this 

Niklas revealed that the founders have already developed a function to be released at a later 

date called “pick up”. This would allow app users to find each other if one user did was not 

interested in receiving the reward another user could “pick up” their used textiles to be 

returned for them. 

 

 A further suggestion mentioned in the interview was regarding the need for specific types of 

fibers or textile brands at a certain time. As recycling processes develop further, it could come 

to a point where cotton, for example could be in demand at a certain time. Therefore, Niklas 

was asked if it would be possible to create pop up notification within the app to inform users 

what specific textile were in demand. Niklas said this was definitely a possibility, however 

currently textile collection and recycling is still relatively small in Sweden so as of now the 

need is not recognized.  

 

Finally Niklas explained the main aspects behind the companies‟ motivation in using the app 

as follows: 

 

- “Cirqle generates more business opportunities, by enabling the businesses to collect 

clothes and reward the donators. Most of the rewards today are in the form of 

discounts on new purchases. 

 

- Cirqle generates more goodwill. By being present in our app, the actors display 

awareness and that they care about being part of a solution to the problem, which in 

turn leads to better consumer trust. 

 

- Textile flows. Businesses that collect clothes in their own stores can use it either for 

re-distribution or for recycling. Through the recycling of used garments and using the 

fibers in the production of new clothes, businesses save much money compared to 

buying new material for this. In a few years, when breaking down clothes to fiber level 
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has gotten more established and developed, this technique will be more common and 

much needed in the industry. Re-distribution of clothes that have been handed in is 

also a profitable solution for businesses.” 

 

Furthermore, regarding the Higg Index, it was stated that the knowledge of it currently varies 

amongst businesses. He has however, come in contact with some businesses that have 

mentioned that the collaboration with Cirlqe would increase their score on the Higg Index. 
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4.3 Interview with a Higg Index representative 

 

In order to support the ideas presented in this thesis, the authors have conducted a semi-

structured interview with a representative of the Sustainable Apparel Coalition and Higg 

Index, Jonas Larsson. The following questions were used as a guide for the interview: 

- How can the Cirqle App improve a brand‟s score on the Higg Index scale? 

- What kind of recollection infrastructures can receive higher scores for companies? 

- How can the Cirqle App be improved even more in order to raise brand‟s score on the 

Higg Index? 

- Will companies get higher scores on the Higg Index by improving their infrastructure 

for recollection of garments? 

- Has the first mile problem been discussed within the Higg Index? Is it a concern? 

- Does the Higg Index have any initiatives in place or plans for the future to initiate a 

collaborative effort between companies in order to lower the impacts of the first mile 

problem? 

- Can the Cirqle App be used as a digital infrastructure by the Higg Index? 

 

According to Larsson, the Cirqle App is a part of the end of life, recollection infrastructure 

which enables collaboration for recollection between different actors (brands, charities and 

third-party organizations). Well communicated, advertised and easy to access infrastructure 

can get higher scores for a brand on the Higg Index scale. Cirqle App is a tool that enables 

consumers to easily access near-by collection points that are managed by various 

organizations that reuse garments. 

 

When it comes to more advanced options of the digital app discussed, for example informing 

consumers about the different compositions of materials, or taking back other textiles such as 

bed sheets or other home textiles, the effort would definitely be appreciated. These efforts 

however, will not currently get a higher score on the Higg Index. Another improvement 

suggested by Larsson was to establish a two way communication through the app. As of now 

the app only supplies user with information regarding available collection point. In the future 

the app can further develop push up notification regarding what materials are needed for the 

recycling at the moment (more cotton or more synthetic materials). Currently this 

infrastructure in the Higg Index is not being developed further, as the SAC concentrates more 

on the research regarding new more efficient recycling techniques. 

 

Regarding the future of the collaboration between Cirqle and the Higg Index; both parties 

have the opportunity to collaborate on the work in the nearest future. The Higg Index plans to 

advance aspects like more communication about sustainability scoring for a change in 

consumer behavior once the EU pilot project on this topic gets its results in 2017.  

 

The first mile problem in textiles recollection was not directly discussed within the Higg 

Index, but more in terms of the existent infrastructure for recycling. The primary goal for the 

SAC is to figure out ways to efficiently recycle collected materials. This may be a factor in 

the fact that collection infrastructures are not widely discussed yet. The Higg Index indirectly 

tackles the first mile problem with its collaborative approach in the development of 

infrastructures between its members. In this way the more brands participating in the 

recollection of used garments, the more options for garment drop off locations that become 

available for consumers. This will also increase the number of consumers that are informed 

and involved into the recollection process. 
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5 Analysis 
In the analysis chapter the authors will analyze the results in connection to the theories 

presented. The logic behind the definition of the first mile problem in a textile supply chain 

will be explained. The use of ICT in the solution of the first mile problem will be discussed 

and the recommendations for improvements for the Cirqle app based on the results and 

theories will be discussed. 

5.1 Definition of the first mile problem 

 

In order to fully understand reverse supply chains, forward supply chains were analyzed. 

Within a forward supply chain a point of much discussion is the last mile. Gevaers, Van de 

Voorde, and Vanelslander, (2011) have estimated that the last mile can make up between 13 

and 75 percent of the total logistics cost. As a result within supply chain management much 

attention is given to keeping the cost down and minimizing the last mile problem. When the 

supply chain is reversed the step of textile recollection has been defined by the authors of this 

thesis as the first mile. From looking at the possible logistical cost estimations of the last mile 

within a forward supply chain, it has been concluded by the authors that the first mile also has 

the possibility to take up a huge portion of the logistics costs in a reverse supply chain. The 

assumptions regarding first and last mile problem are reflected in the graph below. 

 

Figure 16 Logistics costs distribution in forward and reverse textile supply chain flows. 

 
Source: developed by the authors 

 

The graph shown was developed by the authors to illustrate a sustainable supply chain where 

reverse logistics are considered for the purpose of recycling used textiles. Logistics costs are 

shown on the y-axis of the graph. Within the term logistics costs, not only monetary costs are 

considered but also a combined estimation of time, and actors involved are taken in account. 

However, when it comes to carbon footprinting, it is hard to define a general impact due to the 

complexity of supply chain and significant difference of footprints depending on a type of 

material used (natural or synthetics), end-of-life, and modes of transportation used. Therefore, 

carbon footprinting is not taken into account on the developed graph. The graph was created 
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from an analysis of an overall literature review of general supply chains as well as textile 

supply chains, logistics, and theories regarding the last mile problem. The following 

illustration helps to support the reasoning of the curves within the graph.  

 

Figure 17 Forward logistics flow in a textile supply chain. 

 
Source: developed by authors. 

 

The illustration shows the typical flow of a textile supply chain. As seen in the illustration, the 

beginning of supply chain often consists of many actors. This is due to the fact that raw 

materials can be produced by several parties and in some cases, within different countries. 

With many actors being involved, costs are higher especially within transportation. Producers 

may be combining several different fibers from various parts of the world into one textile. 

Once the fibers are produced the logistics costs tend to lessen due to the fact there is less 

movement and actors needed.  

 

In the final stages of the forward supply chain, the distribution to consumers, the amount of 

actors as well as movement of the produced textile is the highest. The more movement and 

large amount actors involved creates the highest monetary costs, as well as most amount of 

time used in a supply chain. This stage of distributing, moving a product from one place to 

many different individuals, is considered the last mile. The cost and risk related to this stage is 

referred to as the last mile problem.  

 

When the logistics flow is reversed, as in the taking back of used products; the largest 

logistics cost has the potential of lying at the first stage of the movement of the products from 

the consumer to collection points. This is considered to be the first mile problem. The reverse 

logistics flow is shown on the graph below. 

 

 

 

 

 

 

 

 

 

 

 



 

- 30 - 

 

Figure 18 Reverse logistics flow in a textile supply chain. 

  
Source: developed by authors 

 

The individual garments must be moved from individual consumers back to collection points 

and then further into the reverse supply chain to be handled in various ways. Therefore the 

highest amount of actors involved within the supply chain can clearly be seen within the 

illustration, during the first stage of collection. This results in higher cost due to the 

transportation of the textile from many individual actors.  

 

After used textiles are gathered at various collection points they are delivered to sorting 

facilities where decisions about the further utilization of used textiles are made. According to 

the Higg Index definition, used textiles can be reused, repurposed or recycled. Depending on 

the next stage, the reverse supply chain can take on different forms. 

  

Within the recycling process the garments are recycled into new materials with lower, same or 

higher quality. In this case garments are usually recycled at the same facility that causes lower 

levels of resources used for its transportation. The repurposing stage involves the reuse of 

used textiles for new applications (industrial rags, insulation) or the burning of textiles for 

energy recovery. This option does not require significant amounts of resources for 

transportation either. Within the last option, the reuse of textiles, transportation costs 

significantly increase due to the fact that garments collected for example in European 

countries, can be sent to secondhand markets in Africa. 

 

5.2 Motivation behind utilizing ICT to establish infrastructures 

The continuous depletion of natural resources, overflowing landfills, and other obvious signs 

of environmental impacts due to over consumption has led to a greater interest into the 

development of reverse logistics. Gupta 2013 describes reverse logistics as basically any 

activity involved in receiving used goods back from consumers.  He further explains that 

sustainability is becoming an essential part of modern business environments.   

 

According to the interview done with Jonas Larsson, a representative of the Higg Index in 

Sweden; both the Higg Index as well as the EU are in the process of researching an eco-
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labeling policy that would score companies based upon an overall assessment of their 

environmental impacts. Larsson‟s statements coincide with the EU funded project, DeEP. 

Within a report by the EU, the project also researched the effects of eco-labeling on more 

sustainable production and consumption habits. The increasing number of actors involved in 

working towards creating policies and laws in order to assess companies on their overall 

environmental impact, clearly shows that change is on the way. Companies operating within 

today's market will need to be ready to be accountable for environmental issues affecting each 

and every step of their supply chain.  

 

With this increase in research regarding environmental policies it is in the best interests of the 

different actors within the textile industry to join the change and make a greater effort to 

become more sustainable. One of the steps towards this movement also includes a focus on 

reverse supply chains and logistics. This is basically being responsible for every step of a 

supply chain including the re-collection of used textiles. Creating an infrastructure for textile 

re-collection at the end of the user phase is one important measure that can be implemented.  

 

According to Larsson, Brands who have a well communicated and easily accessed 

infrastructure for textile re-collection will receive a higher score on the Higg index. Cirqle is 

clearly working towards creating collaboration between brands and other collection 

organizations in order to motivate individuals to turn in their used textiles. Organizations 

working with Cirqle will therefore receive a higher score. As a result this can be a motivation 

for more brands to join Cirqle.  

 

In order to enable better textile recollection processes and as a result encourage more 

sustainable behavior; solutions for minimizing the first mile problem in reverse textile supply 

chains must be researched and assessed. The authors have identified ICT as a possible tool to 

optimize reverse supply chains, therefore minimize the first mile problem.  

 

5.3 The Cirqle App as an example of ICT that can help in textile 
recollection 

Cheng-Min, and Chien-Yun, 2006 defined ICT as “electronic means of capturing, processing, 

storing and disseminating information”. The Cirqle App is an example of this. According to 

their interview they have a unique opportunity to collect data on a relatively under researched 

topic. Niklas Nilsson describes their motivation behind this data collection as an opportunity 

to “to trim initiatives, communication, infrastructures and rewards in the best ways possible, 

so more people can be motivated to contribute to this important cause”. It was also mentioned 

that with a bigger user base and more data will be collected in order to show more accurate 

results.  

 

5.4 Waze and Strava as examples of ICT in use  

It is clear that developments in technology have led to the ability for information to be 

communicated instantaneously across the world. As a result communities are being formed 

and willing participants engage in offering up personal information in order to become a part 

of this. One example of this phenomenon was that described by Michael Goodchild as 

Volunteered Geographic Information. This term specifically refers to individuals willingly 

allowing their locations to be tracked, of which data is collected.  

This idea is supported by both the Waze and Strava apps. Both apps are examples of 

companies who have been successful in creating communities of users willing to give up their 
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geographic locations in order to become a part of a database of information. Hakaly‟s 

description of citizen science, which is the involvement of individuals who may not 

necessarily have any scientific qualifications in data collection, also supports these theories.  

 

5.5 Recommendation for the Cirqle app improvements 

By analyzing the success factors of Strava and Waze, as well as the input and 

recommendations from the interview done with Higg index representative Larsson; 

suggestions for the further development of Circle's ICT in the optimization of drop off 

locations were developed. Both Strava and Waze use navigational tracking to find the most 

frequently used travel routes of its users. With this information they are able to suggest faster, 

safer or more efficient routes for running, cycling and driving. The Strava website also shows 

how data collected is also being used by government agencies to improve pedestrian 

infrastructures.   

 

It has been determined by the authors that if Cirqle were to also track users and gain 

information about modes of transportation, transportation times to and from drop off locations 

and frequently used routes; a database of vital information could be gathered. From this 

gathered data, Cirqle would gain a larger picture of the overall logistics of returning used 

textiles. As a result, a better understanding of the first mile problem in textile recollection 

would be gained. This use of ICT by Cirqle could therefore show the best locations for drop-

off points that will minimize the efforts, time, and environmental impacts of their users. By 

making it more efficient for users the app will gain more attention for being a truly useful tool 

in understanding the logistical issues with textile re-collection therefore creating solutions that 

can aide in the  minimization of the first mile problem.   

 

Another major success factor of Strava and Waze discovered is their community approach. 

App users are able to interact with each other in order to help find solutions to their needs. 

Cirqle could also develop their app to create this community where users may have the ability 

to have direct communication with each other. This could facilitate further development in the 

app to the specific needs of its users and allow them to share information with each other 

making it easier to return the used textiles. In some cases they may even begin to share the 

burden of returning the products.  

 

As suggested by the interview with Larsson, the app could also be further developed to be 

successful in the coming years as textile re-collection and recycling infrastructures become 

more sophisticated. This would work by giving pop-up notifications regarding a specific 

product that is in demand to be returned at a certain time. For example, there is a shortage in 

cotton for textile recycling; the app could then send a notification to their users that cotton is 

in demand at a specific location. Filippa K, a current textile company collaborating with 

Cirqle has their own second hand location. When stocks get low or certain items are in 

demand within this second hand retail location they would be able to collaborate with Cirqle 

to notify users that Filippa K clothing is in demand.  

 

Finally, as a result of obvious initiatives being researched to be implemented by the EU and 

the Higg index, Cirqle has the opportunity to further communicate the sustainability 

perspective to both retailers and app users. As stated by Larsson, companies who have an 

infrastructure for textile collection will receive a higher overall score on the Higg Index 

assessment tool. Therefore this is a clear motivation for joining the collaboration with Cirqle. 

The more companies involved in the collaboration the more opportunities users would have to 
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interact with the app, as well as the more drop off locations that will become available further 

minimizing the logistical problems associated with the first mile problem.  

 

The Cirqle App is currently using ICT to facilitate the recollection of used textiles. If it is 

developed further and takes into account the examples of other successful uses of ICT such as 

Strava and Waze they would become a major actor in the minimization of the first mile 

problem within reverse textile supply chains.  

 

With the collection of more data from app users, opportunities for further research in the 

subject matter will arise. With more detailed information about app users, a more complex 

analysis of the data could be conducted in order to gain a better understanding of the 

individuals who are using the app, their needs and purposes for using it, as well as how best to 

meet these needs could be investigated.  
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6 Discussion 
In this section the authors will discuss the implications of the conducted research for the 

textile industry. The methods chosen for the research will be critically assessed and discussed. 

6.1 Implications of the research for the textile Industry  

Sustainability is clearly a growing concern, and research is being conducted regarding 

creating infrastructures for textile recycling in order to address the issue of resource depletion. 

As the industry develops more efficient and environmentally friendly recycling techniques; 

processes for the collection of used textiles also need to be simultaneously developed. One 

will not be truly effective without the other.  The authors of this thesis have found a research 

gap regarding textile recollection, especially in regards to the logistics of “the first mile”. 

Therefore, the research conducted within this thesis brings to light to an issue that, as of now, 

has not been discussed. Although the infrastructures to recycle textiles may become more 

efficient; textile recycling in order to help sustain the industry with enough resources, will not 

be efficient unless the recollection process is also fully developed. Furthermore, the research 

has also given suggestions to ICT companies such as Cirqle regarding possibilities for the 

future uses of ICT in this development.  

  

6.2 Discussion of the methods chosen 

In order to answer the research questions the authors of this paper have used a mixed method 

research where several methods were combined. This included qualitative interviewing, 

quantitative data analysis and systematic combining. As it was emphasized by Seuring (2005) 

and Seaking (1993), the combination of quantitative and qualitative methods provided the 

authors with a wider view on the selected problem. As a result the authors were able to 

answer to all of the research questions by taking into account different perspectives. 

 

The quantitative data analysis of the information provided by the Cirqle App, was used in 

order to find out what information about ICT users would be helpful in improving textile 

recollection. As a result of the analysis, the authors could see what kind of data is available at 

the moment and what kind of conclusion can be made in order to aid to the textile recollection 

process. As a result it was possible to make conclusions regarding users‟ age, gender, places 

chosen for used textile drop-off and the rewards (discounts) chosen in the exchange for 

discarded textiles. Later, within the analysis, it was discussed that the data needs to be 

expanded to include more information collected in order to aid in textile recollection. The 

quantitative method used corresponds to the need of the research and fits for the analysis of 

the data that is available at the moment. 

 

The quantitative part of the research is easy to replicate due to the fact that the methods that 

were used are discussed in detail. The data is reliable and easy to obtain when gaining access 

to Cirqles data. The main problem that authors faced within the quantitative data analysis was 

the inability to define if interactions with the app were performed by a new user or a returning 

one. Therefore, the results of the paper can be slightly distorted. In future research, after 

depersonalizing information, each user should be given a personal code in order to be able to 

track their interactions within the app and exclude repetitive data. 

 

In the qualitative part of the research the authors conducted semi-structured interviews with 

industry professionals in order to find out more information about the future possibilities for 
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the use of the ICT in textile recollection. The interview with a Higg Index representative and a 

founder of the Cirqle App allowed the authors to get more perspectives regarding the future of 

textile recollection and the roles of ICT in it. As it was previously discussed by Bryman 

(2012) the complications that can arise with semi-structured interviews are that they are hard 

to replicate. Even with a set guideline for the interview, the interviewer will always get 

different results in the process. Due to set time frames for the research only two interviews 

were conducted within the paper. Interviewing more people from the industry can provide a 

wider view of the subject, and contribute more significantly to the research world.  

 

In order to answer the last sub question and the main research question of the paper the 

authors used a systematic combing method. According to Dubois and Gadde (2002) the 

method allows researchers to combine various methods such as literature reviews, as well as 

quantitative and qualitative approaches. As a result the method helped authors to tackle the 

chosen problems in a more complex way. Within the process of analysis the authors related 

the findings from the literature review, quantitative data and qualitative interviewing. As a 

result the first mile problem within textile recollection was defined and the recommendations 

for the use of ICT in this area were developed. The method is useful when the area of research 

is underrepresented in academic literature. However, the method is very dependent on the 

judgments of the authors as the results have to be connected and related to each other.  

 

Within the research the ethical issues that could arise are due to the fact that the data from the 

app is drawn from the interactions with the users that are not directly aware of the study 

performed upon the information. As citizen science and voluntarily geographic information 

are quite new phenomena that have come about with the development of the Internet and new 

technology, there is an ongoing debate in the scientific world regarding ethical issues arising 

with the use of this data. For example, the use of data gathered in the  Strava App by the State 

of Oregon to improve cycling routes has caused controversy due to the fact that the 

information shared by the users that was sold to the state by the app (Davies, 2014). The same 

problems may arise is the information gathered by the Cirqle App is shared, and this should 

be considered in future research. In this thesis, the data was depersonalized and no private 

information about the users was disclosed in the process of the research.  

 

Overall, the quality of the research can be concluded as satisfactory. The methods chosen 

corresponded to the research questions of the paper and have aided in the process of 

conducting research. Certain complications have arisen within the quantitative data. The 

methods used for the data analysis can be advanced when more data is available by the app. 

The research had certain limitations for example the time frame available for research and the 

amount of data provided by the Cirqle App. Once the app collects more information regarding 

the movement of its users, more advanced methods can be applied in the data analysis and as 

a result more conclusion and recommendations can be made in order to find more clear 

solutions to the first mile problem in textile recollection. 
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7 Conclusions 
This section is a summary of the research that provides answers to the research questions 

outlined in the beginning of the paper. 

 

A full textile supply chain, from the point of fiber growth and production up until the user 

phase followed by the disposal or reuse of the textile product, involves many complicated 

steps. Part of this complication comes from the number of actors involved. The authors of this 

thesis focused on the research gap that was discovered regarding reverse supply chains; 

especially the point of recollection of used textiles. Research projects by the EU have stated 

that amount of production and consumption of today's industries is not sustainable. With both 

growing populations and decreasing available resources, it is clear new solutions for 

production and consumption must be researched and developed in order to sustain future 

generations.  

 

One possible solution for decreasing production as well as dealing with textile waste 

management, therefore decreasing carbon footprints of textile waste is the proper collection, 

recycling, reuse or disposal of used textile products. A literature review done on the topic of 

textile recollection showed a lack of research regarding the actual point of re-collection of the 

used textiles. In order to fill this research gap a thorough investigation of forward textile 

supply chains especially the point of distribution, or the last mile was conducted. Through an 

illustration and a map created by the authors of this thesis showing a generalization of a 

common textile supply chain, it can been seen that the point in a forward supply chain 

containing the most actors involved is the point of distribution to the consumer. Due to the 

number of actors involved it can be understood this is also the highest cost. This point of high 

cost is often referred to in academic literature is called the last mile problem.  

 

When the supply chain is directly reversed to create a reverse textile supply chain, as seen in 

the graph developed by the authors, the point of recollection is then the point containing the 

most actors therefore the most cost. Due to this similarity the authors of this thesis have 

defined the term, first mile problem, focusing specifically on reverse textile supply chains. 

This definition, as previously stated is: “The first mile problem is the issues and overall cost 

related to returning used textiles from their end of use with a consumer back to collection 

points. These issues include the cost of transportation, energy, natural resources and time.” 

 

In order to answer the research question “How can ICT be used as a tool in the process of 

dealing with the first mile problem in the collection of garments?”, the authors of this thesis 

have analyzed the data provided by Cirqle, conducted interviews with industry professionals 

and analyzed research literature and current examples that can be related to the problem 

addressed in the paper. The results were analyzed and related to each other so that the role of 

ICT in finding solutions of the first mile problem was defined. Recommendations for further 

ICT improvements were also made by the authors. 

 

The Cirqle has begun the process of making textile recollection easier, by serving as a bridge 

between individual consumers and both retail and textile recollection agencies. By looking at 

other successful companies as Strava and Waze that are ICT providers, it was discovered that 

Cirqle could collect further information from its app users in order to optimize drop off 

locations and therefore moving towards lessening the first mile problem in textile recollection. 

From the data provided by Cirqle the authors found opportunities for even more data 

collection. The following recommendations were made based on the analysis:  
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- Implement navigational tracking of app users in order to collect data regarding 

frequently used routes and modes of transportation; 

- Create a community for app users to connect and discuss;  

- Allow pop-up notifications for specific types of fibers or textile brands that are need in 

re-collection point. Further information redesign options; 

- Informing companies about achieving a higher score in the Higg Index. 

 

Through the implementation of navigational tracking optimal drop-off locations can be 

defined. This will also allow users to find the best route from their current location to get to 

the drop off location, therefore minimizing the impact of the first mile problem. Creating a 

community also contributes to the minimization of this problem by allowing app users access 

to each other. This will allow users to collaborate with their textile returns therefore minimize 

the amount of cost and time spent on the return.  

 

Allowing pop-ups regarding specific textile or brands that are in demand at a specific time can 

be a further motivation for more brands to join the re-collection collaborations. This is also an 

opportunity to get more customers in their retail locations to inform them about re-design and 

repair options. The more brands that join the collaboration, the more drop off points that will 

be available to the users, therefore again minimizing the first mile problem of getting used 

textile back to collection centers. A further motivation that Cirqle can use when contacting 

more brands for collaboration, is the fact the providing textile re-collection services will help 

them achieve higher scores in sustainability assessment tools such as the Higg Index.  

 

The results obtained from the research have resulted in the development of a definition for the 

first mile problem within a reverse textile value chain. The recommendations for the 

optimization of reverse textile supply chains through ICT were developed. The results of the 

thesis can be used in further research of the reverse side of a textile supply chain.  
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8 Future Research  
The section provides an overview of recommendations for further research in the selected 

area developed by the authors. 

 

Due to the small amount of data provided a thorough investigation of the specifics 

information regarding app users was not completed. Once the navigation system is 

implemented by the app more information about routes of the users can be gathered and as an 

outcome optimal location points for recollection can be defined.  

 

If more information were to be gathered by the Cirqle App there is also an opportunity for 

future research and analysis of the actual logistics costs and impacts of the first mile problem 

on reverse textile supply chains. A larger sample of app users would also show more specific 

information regarding the individuals who are choosing to use the app. This gives the 

opportunity for research to be conducted on the behavior of individuals returning textiles such 

as their motivations. 
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10 Appendices 
 

Appendix 1 Distribution of the ages of the users of Cirqle App. 

 

Row Labels Count of Age 

13-22 2% 

23-32 42% 

33-42 34% 

43-52 17% 

53-62 2% 

73-82 3% 

Grand Total 100% 

Source: developed by the authors based on the data from the Cirqle App. 

 

 

Appendix 2 Distribution of rewards chosen by the users of Cirqle App. 

 

Row Labels Count of reward Id 

Mes Dames 7% 

Kerber 6% 

L'Home Rouge 5% 

Lindex 68% 

Lindex London 3% 

Printees 4% 

Other 1% 

Filippa K 6% 

Grand Total 100% 

Source: developed by the authors based on the data from the Cirqle App. 
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Appendix 3 Most visited location for textile drop off chosen by the users of the Cirqle App. 

Address Store City 

Burlöv Centrum Lindex Malmo 

Frölunda Torg Lindex Gothenburg 

Gallerian Lindex Stockholm 

Drottninggatan 28 Roda Korset Linkoping 

Ringvägen 115 Lindex Stockholm 

Hornsgatan 58 Stadsmission Stockholm 

Klarabergsgatan Lindex Stockholm 

Source: developed by the authors based on the data from the Cirqle App
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