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The research aims at reviewing how mobile phone producers in the EU are approaching individual obsolete phone 
collection from private households in terms of the information provided on their websites, in addition to the 
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benchmarking was used to differentiate the accessibility level of take-back offers among the selected producers. 
The availability of the take-back offer and the penetration rate in the EU states are examined into a five-level 
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Summary:  
 
Proper disposal and extended producer responsibility (EPR) of e-waste has been targeted by the European 
Commission over the past 20 years, and mobile phone waste stands out with unique features such as short lifetime 
and high reuse and recycling value. The WEEE Directive allocates the waste device collection duties from end 
users to the distributor but allows the producer to set up voluntarily individual take-back services in addition to 
their basic obligation of financing the collection. Individual producer take-back schemes put extra efforts to reach 
the consumers at home, and find business with the trade-in campaigns. On the other hand, producers who were 
not incentivized to go beyond the provisions in the Directive chose to provide take-back information about their 
compliance practices such as the collective schemes from the producer responsibility organizations (PROs) that 
they have joined and the municipal collection system that they are financing in most of the EU countries. 
 
Producers with the top ten market share in the European mobile phone market are selected together with a 
sustainable industry front runner, Fairphone, to be examined. The data of the producers’ take-back offers is 
collected through their official websites. Two aspects, Availability and Penetration rate, are considered to 
conducted a competitive benchmarking and presented in a five-level scale. The accessibility level of the producers 
take-back offers varied: 5 out of the 11 selected producers provide the take-back information in less than half of 
the 27 EU states; on the other hand, if there is a take-back offer in the state, the availability is generally good with 
8 producers achieving the second-highest level. Fairphone’s take-back offer has the best accessibility, while 
Nokia’s has the least one. 

  
Insights from the different accessibility level analysis are that a producer’s attitude towards product take-back 
decides the type of offers for consumers and that the type of take-back offer affects the accessibility of the service. 
Economic rationale and the communication efforts for consumers can explain the take-back choice of producers. 
However, there are still uncertainties regarding the internal factors of producers’ choices which can be further 
studied in future research ; also, the research scope only includes the online information and thus information 
provided offline and from physical stores were not reviewed in this study. 
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1. Introduction 
 
 

 1.1. Background 
 
1.1.1. Mobile phone waste in the EU 
E-waste is one of the fastest growing waste categories in the European Union (EU), which 
is especially driven by waste mobile phones with their relatively shorter lifetime compared 
to other electronics (Kumar, 2011; European Commission, 2020). In 2017, there were 465 
million people using mobile phones in Europe, representing 85% of the population (GSMA 
Association, 2018), while in the year of 2019, there were around 200 million new 
smartphones shipped to the European market (Statista, 2019). When these phones are 
discarded, toxic chemicals can be released to the environment if not disposed properly to be 
collected, such as landfilling or incineration (Coleman, 2017). Only 15% of European mobile 
phones are collected at end-of-life stage: 6% remain on the market for reuse and 9% sent to 
recycling, and 85% of the obsolete phones, equivalent to 160 million, remains uncollected 
in 2010 (Eurometaux, 2020). Since manufacturing a phone has already consumed intensive 
energy and valuable materials, proper management at end-of-life stage that starts with 
collection is needed to alleviate more negative environmental impacts (Yu et al., 2010). On 
the other hand, the economic incentive of recycling mobile phones is actually very attractive 
in the market. For example, there can be 100 times more gold in a ton of mobile phones than 
in a ton of gold ore (Cui and Zhang, 2008), while newer phones are lighter and smaller, the 
growing demand for secondhand phones from higher-priced phones is another significant 
business opportunity (Watson et al., 2017). The first national legislations for e-waste 
management in the 1990s were made by some European countries such as Switzerland, 
Norway and the Netherlands (Chagnes et al., 2016), followed by the preparation of a 
proposal to tackle the fast growing e-waste stream on the European Union level. 
 
 
1.1.2. The WEEE Directive  
The European Commission (EC) launched the first waste electrical and electronic equipment 
(WEEE) Directive, i.e. Directive 2002/96/EC in 2003 to support the creation of national 
collection schemes and free-of-charge returns. The 2002 Directive was recast with a new 
Directive 2012/19/EU in 2014, which has now been transposed in national laws in all the 27 
member countries of the EU. There are some provisions explicitly relating to producers’ 
actions. First, in terms of the separate collection of e-waste, the Directive put the 
responsibility mainly on distributors when a new sale is made, but it also left space for 
producers to set up their own take-back operation. Secondly, producers are particularly 
requested to finance the operation of e-waste collection individually or collectively, which 
in most of the states is transposed into an unavoidable fee rather than an incentive of 
upstream design changes or downstream improvements of collection; also, the individual 
compliance scheme has been omitted from national transposition mostly and producers 
usually choose to comply with this financing obligation collectively (van Rossem, 2008). 
Lastly, producers should provide information of proper disposal for consumers when they 
sells a product as required in the Directive, regardless of the type of the take-back schemes 
they choose to comply with the provisions.  
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1.1.3. Take-back for devices from private households 
Take-back is an essential part of all kinds of e-waste treatment no matter if it is heading for 
reuse and refurbishment, the better resource-saving pathways, or recycling and recovery, the 
ultimate process when no reuse value remains (Ongondo and Williams, 2011). For mobile 
phone consumers in the EU, they can dispose their unwanted phone at municipal waste 
collection points or give it back to market actors (see Figure 1). Apart from the waste 
collection sites set up by the authorities which are often financed by the producer 
responsibility organization (PRO), consumers may also discard the phone through the 
collective take-back service provided by the PROs themselves (Mayers, 2007). On the other 
hand, consumers whose unwanted phones are still in accepted conditions can use the 
individual take-back service provided by the producer, which most of the time is included in 
a new purchase as a discount and usually leads to reselling and reuse. Such individual 
producer take-back channels make an extra effort to reach and encourage the consumer to 
return their old devices with incentives, e.g. cash-back and shipping-from-home logistics, 
that other channels lack, which is an offer in addition to their participation of collectively 
PRO compliance schemes. Also, this incentive-rich individual producer take-back may 
tackle the special third option from the phone consumers: the do-nothing practice, which is 
environmentally negative and has large potential to contribute to the overall collection goal 
(Baxter and Gram-Hanssen, 2016). 
 

 

 
 
Fig. 1. Obsolete phone take-back pathways for a consumer in the EU. 

 

 

1.1.4. The importance of the information of recycling  
Oke and Kruijsen (2016) found that a credible channel of recycling information with a 
certain degree of authority can not only encourage the recycling participation but sustain 
such behavior, for the concerns of data privacy and trustworthy recycling process (Welfens 
et al., 2015). Also, the effectiveness of having a website in the internet era and its strength 
of delivering broad yet customizable information make a webpage of recycling information 
essential (Morton and Cross, 2013). However, how information affects the consumer 
recycling is less well studied while consumer’s declarative and procedural knowledge, part 
of the information, is acknowledged important for recycling (Iyer and Kashyap, 2007). Thus, 
the website information of recycling and take-back offers from the producers, the reliable 
partner becomes the focus of this research to provide an in-depth view of the content of the 
recycling information given to the consumers. 
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1.2. Research aim and questions 
 

This research aims at reviewing how mobile phone producers in the EU are approaching 
individual obsolete phone collection from private households in terms of the information 
provided on their websites, in addition to collective schemes that they may be part of. The 
aim will be addressed by answering the following research questions: 
 
What are the producers offering their consumers for waste phone take-back? 
Which producers have the best individual or collective take-back accessibility among the 
selected producers? 
What are some possible reasons for producers providing different take-back offers and 
information? 

 

 

1.3. Delimitations 
 

This study is limited to the reliability of the information provided by mobile phone 
companies on their public websites as well as the limits of the benchmarking methods. There 
are two major limitations of benchmarking: numeric comparisons without meanings and no 
specified solutions for catching up with the best-performing benchmark. The former is 
solved by the research design in this study, since the quantitative metrics for benchmarking 
comparisons in this research is transferred from qualitative data, supporting the numeric 
metrics with contextual meanings. The latter, on the other hand, does limit this research in a 
certain degree as only areas that need improvement are shown through the benchmarking, 
which however can become the starting points of an improvement plan by default. 

 
 
This study focused on the selected producers’ take-back offers in the EU with a focus on 
mobile phones. Thus, the outcomes are not intended to be generalized to other territories and 
product categories. Also, since the case selection is designed to cover the most, but not all, 
of the market, not all the phone producers in the EU are discussed. Moreover, this research 
focused only on the accessibility of the take-back information rather than the accessibility 
of the physical collection such as the number of collection points. Lastly, the producer’s data 
is collected through online public information which is constantly changing and hence 
limited to the timeframe when this research is conducted and the research outcomes will 
therefore need to be read in light of this. 
 

 

2. Definitions 
 
 
2.1. WEEE 
 
WEEE is the acronym of waste electrical and electronic equipment, and it means the discarded 
electrical and electronic equipment (EEE) and includes all its components and sub-assemblies. 
In terms of unwanted mobile phones from consumers, the WEEE Directive and its provisions 
take back the discarded phones regardless of their conditions. On the other hand, the individual 
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producer take-back programs mentioned in this research usually collect only used but still-
functioning phones for reuse, refurbishment and reselling, which can be covered by the scope of 
the Directive and counted as “discarding” if the offer does not provide actual money but only 
discount on new purchase to the consumer. 
 
 

2.2. Producer 
 
In the WEEE Directive, the definition of a producer is anyone who is established in a Member 
State and manufactures, sells or resells electrical an EEE under his own name or trademark, or 
sells EEE with distance communication in a Member State. In this research, the Directive’s 
definition is applied. 
 
2.3. Distributor 
 
In the WEEE Directive, a distributor is the one who makes an EEE available on the market and 
a distributor can also be a producer in the same time if the definition in section 2.2 is met. In 
this research, the Directive’s definition is applied. 
 

2.4. Take-back 
 
The term ‘take-back’ means returning something to the place where it is from, according to 
Collins English Dictionary. In the context of e-waste management, take-back is used 
interchangeably with ‘collection’ and means gathering waste for further waste treatments 
(Directive, 2008), set in the Waste Framework Directive before the introduction of the WEEE 
Directive. In this research, take-back is specifically used for the collection from private 
households. There are three take-back channels related to the producer: municipal collection, 
collective producer take-back schemes and individual producer take-back schemes. 
 
2.4.1. Municipal collection 
After the WEEE Directive is transposed in to national laws in each member country in the 
EU, most of the member states now have a centralized waste system for final holders to 
dispose their unwanted devices free of charge, separating the waste phones from mixed 
residual waste (Chagnes et al., 2016). The collection facilities already exists as e-waste 
comes later than other waste streams, so a waste mobile phone holder can just visit a 
recycling site established by the municipality and dispose the device according to the sorting 
categories. After the on-site disposal, the waste phone will be further transported to the 
assigned treatment system, of which the operating type differs from state to state.  

 
2.4.2. Collective producer take-back schemes 
The municipal collection is mostly financed by producers in each member state (European 
Commission, 2018), and the producers commonly comply with the financing duty 
collectively by joining and forming producer responsibility organizations (PROs) (Mayers, 
2007), sometimes cofounded by recycling companies. Some PROs set up more collection 
points in stores or even collection-from-home service in addition to the municipal ones they 
already financed, and this thus leads to more accessibility for consumers.  
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2.4.3. Individual producer take-back schemes 
Some producers set up their own take-back programs on top of the above-mentioned 
collection compliance scheme that they are already part of, which usually provides various 
incentives to the consumer such as convenient and free logistics, discounts on the next 
purchase, charity donation and promise of data security (Ongondo and Williams, 2011; 
Mobile Muster, 2018). In most of the cases, such programs are named after ‘trade-in’ or 
‘buy-back,’ emphasizing the monetary incentives. Due to the fact that only devices in good 
conditions are qualified to get the cash-back, individual producer take-back encourages the 
reuse and refurbishment of mobile phones (Watson et al., 2017). Currently, most of the 
individual producer take-back requires a new purchase, while some producers also provide 
free recycling for phones failing to meet the conditions. Fast, easy and handy return, the 
strengths of this scheme come with its collection method, distance collection via post, by 
making use of the producer’s existing selling logistics system to send the return packages or 
to provide prepaid shipping label.  

 
2.5. The EU 
 
The European Union (EU) is set up after the Second World War to secure peace with 6 founding 
countries in the 1950s. The EU has evolved into a bigger economically and politically cooperative 
group throughout the years and now has 27 Member States in 2020, excluding the United 
Kingdom, who left the EU on 31 January 2020. The latest member of the EU is Croatia, who 
became a member state in 2013. The 27 members are listed as follows: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, 
Slovakia, Slovenia, Spain, Sweden (European Union, 2020). 
 
 
3. Methods 
 
3.1. Research design: competitive benchmarking 
 
Benchmarking is a management tool that was first used in the late 1970s by Xerox Corporation 
when Xerox was pressured by competitors, and successfully helped Xerox to revive afterwards 
(Camp, 2006). Among the types of benchmarking, competitive benchmarking is the hardest in 
industry because it collects competitors’ data through public sources with a risk of company 
hiding important information; yet when it is used in the research field, this publicly-accessible 
nature is considered easier compared to other data-digging approach. Every organization has their 
own model of benchmarking, while in this research there are five steps as shown in Figure 2, 
adapted from Bateman (1989), for the competitive benchmarking of the mobile phone producer 
take-back programs in the EU:  
 
(1) Case selection: the targeted mobile phone producers will be selected based on the top ten 
largest market share in Europe together with the Dutch front runner of sustainable phone 
production, Fairphone. 
(2) Data collection: information on producers ’ take-back scheme data is collected through their 
public official websites. 
(3) Examining accessibility level for selected aspects: the descriptive data will be examined under 
the proposed aspects in this study and the accessibility level will be shown in a five-level metric. 
(4) Competitive benchmarking: the competitive benchmarking of the selected producers is 
conducted based on their accessibility levels. 
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(5) Analysis: Analyze the gaps between the selected producers and the best-performing producer. 
 

 
Fig. 2. Research design. 

 

3.2. Case selection 
 
The selection of cases is based on the mobile phone market shares of the most recent year, the 
year of 2019, because it means the selected companies are still active in the market and it provides 
an up-to-date review for current consumers to make conscious choices regarding the take-back of 
obsolete mobile phone. On the other hand, the Dutch social enterprise Fairphone is specifically 
selected to encourage producers with big market shares to think about new business models. 
 
3.3. Data collection 
 
The data of the producer’s take-back program is collected through the producer’s official website 
for making sales and advertising products online in the EU member states. Descriptive content is 
copied and sorted by producer. Although the information is taken from websites, it could include 
but does not necessarily mean the tack-back is based on postal web-return. 
 
3.4. Examination aspects 
 
Two aspects are formed to examine what the company is doing for the collection from their 
consumers, which are explained as below: 
 
3.4.1. Availability 
The availability aspect is divided into four criteria which share the nature of making no 
burden for consumers to give back their obsolete phones. The four criteria use the same 
language as the one in the WEEE Directive, where Article 5, 12 and 14 mention the collection 
provisions for distributors, and excerpts are listed in Table 17 in the Appendices. First, 
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information for users is derived from Article 14, concerning that consumers are given the e-
waste disposal and collection information at the time of sale. Second, free-of-charge logistics 
refers to Article 5, which is to make sure that the collection logistics process charges nothing 
for the consumer. Third, one-to-one basis of equivalent type is also mentioned in Article 5, 
emphasizing returning e-waste at no costs regardless of the brand as long as it functions the 
same. Fourth, financing the collection originates from Article 12, considering how producers 
finance the collection process from the consumer’s view. 
 
3.4.2. Penetration rate 
The aspect of penetration rate is defined by how many countries in the EU are covered by 
the take-back information on a producer’s web page. Producers’ every sites in different states 
will be visited if the take-back information is provided respectively rather than solely on 
their main site The rate is based on a national basis, regardless of the availability quality and 
the type of take-back offers.  
 

3.5. Accessibility level 
 
The examined producer’s accessibility level of their collection offer for consumers is shown under 
a five -level scale. Both of the examination aspects will be graded on the five-level scale to show 
the relative performance for the benchmarking later, and the same accessibility level can mean a 
criteria score difference within the level range. The two aspects is examined separately. Firstly, 
the availability aspect requires a score calculation before it is assigned with one of the five levels. 
Each criterion of the availability aspect has three score options: 2, 1 and 0; 2 represents the best 
performance, while 0 means the worst or the most basic one. The sum of the scores will lead to a 
corresponding level in the scale as shown in Table 1. Secondly, the penetration rate is determined 
by the following equation: 
 

Penetration rate = (number of states with the take-back information  from a producer) ÷ 27 
 

The percentage will then be equally divided into five intervals to be presented in the five-level 
scale as well.  
 
Finally, five English letters from A to E in alphabetical order and corresponding colors are used 
to indicate the accessibility levels from the highest to the lowest as shown in Table 1.  
 

Table. 1. The content and definition for the accessibility levels. 
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4. Results 
 
4.1. Selected producers and Fairphone 
 
In 2019, the top ten mobile vendors’ market share in Europe are as follows (StatCounter, 2020a): 
Samsung (34.44%), Apple (26.52%), Huawei (17.93%), Xiaomi (5.51%), LG (2.62%), Sony 
(1.85%), Motorola (1.39%), Lenovo (1.32%), Nokia* (1.02%) and OnePlus (0.86%). It is worth 
noting that the top two producers represent over half of the mobile phone market in Europe, with 
Samsung and Apple dominating the market since 2012. Also, Huawei’s market share grows 
rapidly, holding the third largest share since 2016, and another Chinese producer, Xiaomi, takes 
over the rest of the market share gradually since 2016 and becomes the fourth biggest phone 
vendor, whose share is more than two-fold of the share of the fifth. On the other hand, the rest of 
the top ten producers in 2019 accounts for 9.06% market share with relatively slight rises and falls: 
Sony and Nokia drop the share steadily over the past ten years; LG has a relatively small 
fluctuation and ends up in the fifth position; Motorola is the only vendor that keeps increasing its 
share since 2010; Lenovo enters the market in 2013 and has its market share hovering around 
1.5%; OnePlus shows up in the market in 2014 and their sales gradually increase afterwards 
(StatCounter, 2020b). On the other hand, since its first launch in 2013, the specifically selected 
producer Fairphone has sold 175,000 phones in Europe by 2019 (European Union, 2019), 
equivalent to around 0.09% of the market share of 2019, being a tiny but growing player in the 
European smartphone market. 
 

4.2. Producers’ accessibility levels 
 
The website content under the same company varies from country to country and this difference 
is also recorded on the basis of the 27 member states of the EU. The screenshots and text content 
of companies’ websites is listed in Table 17 in the Appendices. The result of the two examination 
aspects is shown in respective tables below, one table per producer.  
 

4.2.1. Samsung 
On Samsung’s official website, consumers can find the trade-in option right after they add a 
new item into the shopping cart, and an upfront discount is given after a self-examining form 
for the conditions of the old phone is filled. When the new order arrives at the consumer’s 
place, the shipping-back package is also included for returning the old phone. In this light, 
Samsung operates an individual take-back scheme with monetary incentives and free-of 
charge logistics, but the offer only applies to certain Samsung phones, usually new models. 
 

Table. 2. The take-back accessibility level and details of Samsung. 
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4.2.2. Huawei 
Huawei provides their take-back information under the ‘recycling’ item in the footer area of 
their homepage rather than under the purchasing page. Steps for recycling are suggested and 
few recycling points are listed in the name of customer service point, but whether it provides 
free shipping for sending back the waste phone needs further contact with the station.  
 

Table. 3. The take-back accessibility level and details of Huawei. 
 

 
 
4.2.3. Apple 
Using trade-in as the take-back approach, Apple operates a similar individual take-back with 
Samsung’s with only one major difference: all brands are accepted in the free-of-charge 
logistics of their trade-in program. However, discounts for new purchases only apply to a 
list of selected iPhone models. Another smaller difference is that trade-in without immediate 
new purchase is accepted and a gift card is given instead, leading to purchases that happen 
later. 
 

Table. 4. The take-back accessibility level and details of Apple. 
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4.2.4. Xiaomi 
Xiaomi’s official websites in different states are run by various actors rather than under the 
same portal page with different language options as other producers’ websites, making the 
information hard to find at the first place. Besides, only the official website for Germany 
mentions the take-back service, mentioning the Xiaomi recycling station with insufficient 
information regarding spots and logistics. 
 

Table. 5. The take-back accessibility level and details of Xiaomi. 
 

 
 
4.2.5. Nokia 
Through the online user manual, Nokia only notifies their customers about the WEEE 
legislation in the EU and suggests them to return the old phones to the dedicated collection 
points in their region. 
 

Table. 6. The take-back accessibility level and details of Nokia. 
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4.2.6. LG 
LG put their take-back information under the ‘environment’ page only on the global 
homepage, which cannot be found on their regional homepages for product selling. Their 
contracted take-back scheme name and contact in each state are listed in a PDF file, with a 
note that users who are in the states without a contracted scheme are recommended to use 
the municipal collection scheme in their region. 
 

Table. 7. The take-back accessibility level and details of LG. 
 

 
 

4.2.7. Sony 
Sony has a website other than their official portal for their mobile phones regarding 
sustainability, which needs to be searched directly on a browser. Links of the available 
contracted recycling programs in states are provided and users in the states without 
contracted take-back programs are suggested to use local recycling points. 
 

Table. 8. The take-back accessibility level and details of Sony. 
 

 



12 
 

4.2.8. Motorola 
Motorola provides the recycling information for limited EU countries under ‘environment’ 
page on their official website. After notifying their customers about the WEEE legislation 
in the EU and suggesting them to return the old phones to the dedicated collection points in 
their region, the links towards municipal collection are provided. 
 

Table. 9. The take-back accessibility level and details of Motorola. 
 

 
 

4.2.9. Lenovo 
Lenovo provides their take-back information under the ‘sustainability’ page, which shares 
the same web portal but can only be found through direct searching on a browser. The WEEE 
Directive is mentioned on webpage for the listed states together with the collective take-
back scheme they have joined. 
 

Table. 10. The take-back accessibility level and details of Lenovo. 
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4.2.10. Oneplus 
Oneplus uses trade-in for the take-back program like Samsung and Apple, which applies to 
a list of selected phone brands. Information can be found right on the official purchasing 
page of a new order. In the aspect of penetration rate, Oneplus succeeds to offer take-back 
services in every member countries in the EU. 
 

Table. 11. The take-back accessibility level and details of Oneplus. 
 

 
 

4.2.11. Fairphone 
On Fairphone's official website, the take-back service is separated from the purchasing page. 
They provide cash-back for take-back with a new order, and free-shipping recycling for non-
purchasers. This individual producer take-back service without new purchases makes 
Fairphone stand out among the selected producers and score full marks on the aspect of 
availability. However, Fairphone does not score the same in the aspect of penetration rate as 
their take-back program is still unavailable in Croatia and Portugal without providing 
specific reasons for why on Fairphone’s website. 
 

Table. 12. The take-back accessibility level and details of Fairphone. 
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4.3. Benchmarking result 
 
The benchmarking result is shown in Table 13, and there are several highlights worth noting. First 
of all, Fairphone stands out with both aspects getting the highest accessibility level. On the 
contrary, Nokia gets the lowest accessibility level on both examination aspects. Xiaomi and 
Motorola also score at the lowest level for penetration rate with middle-to-low accessibility level 
of availability. On the other hand, LG, Sony and Lenovo all get a B accessibility level on the 
aspect of availability, with the same scoring pattern, and similar penetration rate. Finally, the 
remaining three producers, Samsung, Huawei and Apple also get a B level for availability and 
vary in their penetration rate.  
 
Table. 13. The benchmarking result. 
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4.3.1. Availability 
The type of take-back schemes can decide some of the criteria’s accessibility level right away. 
For example, The PRO’s collection scheme usually welcomes all brands of mobile phones 
and separates free recycling from the new purchase prerequisite; however, it usually needs 
further information-searching on the contracted operator for more details of the take-back 
process, which should be available from the link offered by the producer on their take-back 
web page. On the other hand, individual producer take-back often means distance collection, 
with which phone users can get a prepaid shipping label or package to return the old phone 
from home. 
 
The most-adopted take-back scheme is the individual producer take-back scheme, with 
varied features on the brand options and monetary incentive policies. Fairphone is the only 
producer to get the highest accessibility level on all criteria as it provides free-of-charge 
individual producer take-back for all brands and distance collection at the same time. On the 
other hand, Nokia and Motorola suggest users to use the municipal collection only, leading 
to the lowest overall level of availability (see Figure 3). 

 
Fig. 3. The accessibility level of the ‘Availability’ aspect of producers’ take-back offers. 
 
Among the four criteria, the Information for users is approached by most of the producers at 
the highest level. Nine out of the eleven producers have sufficient and easy-to-find take-back 
information on their official websites. None of the producers fails to mention relevant 
information, but the web information from Xiaomi and Nokia is not clear enough to make 
the take-back process start. Examination details are shown in Table 14.  
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Table. 14. The accessibility levels of the four criteria for examining availability. 

 
4.3.2. Penetration rate 
The 11 selected producers have quite diverging practices when it comes to the aspect of 
penetration rate (see Figure 4 and Table 15). Extreme performance on both sides exits: Nokia 
has 0% and is followed by Xiaomi (4%), mentioning take-back service in only one country; 
Oneplus has 100% and is followed by Fairphone (93%), leaving only two countries 
uncovered by their take-back logistics. From a state’s perspective, Belgium and Germany 
are covered by the most (nine) take-back offers. On the other hand, Bulgaria, Croatia, Cyprus, 
Latvia and Slovenia are covered by the least (two) take-back information. 

Fig. 4. The accessibility level of the ‘Penetration Rate’ aspect of producers’ take-back offers. 
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Table. 15. The number and type of producers’ take-back information in different states. 

 
 “●” = Individual producer take-back information 
 “○” = Collective producer take-back information 
 “ x ” = Municipal collection information  
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5. Analysis and Discussion 
 
In general, the results show that a producer’s market share has no direct correlation with the 
availability of their take-back offers and whether they offer a producer take-back and relevant 
information in a country. Several findings and inferences are discussed below. 
 
5.1. Variety of producers’ choice of offers 
 
What producers provide to consumers implies their attitude towards the product take-back in their 
business. To begin with, Samsung, Apple, Oneplus and Fairphone use trade-in, a type of 
individual producer take-back schemes, to collect obsolete phones and encourage new orders at 
the same time, which is actually a marketing and business approach beyond regulatory compliance. 
In fact, a used iPhone XS Max can be cashed back up to 500 USD in Apple Trade In and sold in 
Apple Certified Refurbished at a price of 1099 USD (Apple Inc., 2020a, 2020b). The growing 
demand for secondhand phones has been driving the producer to offer trade-in services in recent 
years (Watson et al., 2017). The chief merit of using trade-in to take back obsolete phones is that 
there are incentives for unwanted phones that are still in acceptable condition to keep circulating 
on the market rather than staying in drawers (Ongondo and Williams, 2011). On the other hand, 
the main defect of a producer trade-in is that a new purchase is needed, but this concern does not 
apply to the case of Fairphone, who offers free recycling even if new orders are not placed.  
 
LG, Sony and Lenovo choose to only rely on collective producer take-back schemes to meet the 
financing provisions of collection in the WEEE Directive, which implies the producers consider 
product take-back not as an opportunity to make the business stand out but an unavoidable extra 
cost (Chagnes et al., 2016). By outsourcing the collection responsibility to collective schemes, 
producers are also freed from explaining the take-back content such as the steps, shipment and 
location, which is a real ease for them since every member state in the EU has their own logistic 
and recycling system. What’s more, Sony even draws a clear boundary by saying “The link above 
leads to a recycling program which is not managed by Sony Xperia, thus, the Sony Xperia Global 
Environmental Warranty does not apply” when they provide users with links to the contracted 
scheme’s web page. 
 
Lastly, Nokia and Motorola provide neither individual nor collective producer take-back 
information on their websites, and merely inform the consumer to seek local collection points 
based on the fact that every EU member state has already transposed the WEEE Directive into 
national laws (Eunomia Research & Consulting Ltd, 2018). This case could be interpreted as little 
efforts on communicating with consumers, since, for example, Nokia actually fulfills their 
producer responsibility through PROs in at least Finland, Sweden and the UK (Aulakoski, 2012); 
also, it could be explained by the responsibility of providing information is first and foremost 
placed on the Member State in Directive. 
 

5.2. The offer choice decides the availability 
 
Among the producers offering the individual take-back service, there are three producers who do 
not meet the criterion of taking back a device on a One-to-one basis. Samsung and Oneplus fail 
to fulfill this criterion completely due to the nature of the offer, trade-in, aims only at certain 
profitable phones, while Xiaomi does not provide clear information on this criterion in their only 
take-back web page for Germany. However, it is worth noting that these individual take-back 
offers are on top of the producers’ legislative compliance practices, which in most of the case 
means they are already part of certain collective take-back schemes that meet the one-to-one basis. 
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On the other hand, all producers offering the information of collective take-back schemes meet 
the one-to-one criterion as the take-back service in this scheme is usually contracted with recyclers 
who take all brands to maximize the profit of recycling. In terms of the accepted phones among 
the individual producer take-back offers, iPhone and Samsung are the most popular brands, 
accepted in all the schemes and followed by Huawei who is only not accepted by Apple’s 
monetary take-back. This can be reasoned by their main price segment is focused on high-end 
smartphones, leaving enough value space for secondhand market.  
 
When it comes to the aspect of Free-of-charge logistics, take-back logistic instructions can 
always be easily found on producers’ trade-in service with home-return shipping label, while 
in the collective producer take-back scheme, consumers usually need to look for the 
instructions on the contracted partner’s website, referred by the producer. 
  
Nokia scores the lowest on the accessibility level by mentioning municipal collection scheme only 
and no specific information for different member states is available. Followed by Motorola, who 
also use only the municipal collection service but the information is clearly given for available 
state’s web page and easy to find. 
 

 

5.3. Producers offer different options in different jurisdictions 
 
Only Oneplus applies their take-back program to all the EU member states. If the producer has no 
online pages for a member state, then clearly it means no collection program or information will 
be provided either. For example, except for Oneplus and Fairphone, no other producers provide a 
web page for Cyprus, Latvia, Slovenia, and Bulgaria leading to the least producer take-back 
scheme coverage. Possible reasons for a producer not providing their take-back program in a 
country is complicated and multi-dimensional, while possible barriers can include the competition 
from active informal recyclers (Weghmann, 2017), a short history of formal collection, low 
environmental consciousness, ill-established collection and recycling infrastructures and 
inadequate supply of domestic e-waste  (Ylä-Mella et al., 2014). Due to the limited research 
timeframe, this study only have a quick look on the most direct economic factor for a producer: 
the quantity of users and active mobile phones on a market. Table 16 puts together the producer 
scheme number in a state with the state’s population and numbers of active mobile phones. The 
column of scheme number has the closest order to a sequence when the table is arranged in a 
descending order based on the amount of active smartphones. Based on this order, it is clear that 
neither the adoption of smartphones or the number of population might not be enough to 
encourage a producer to set up their take-back service in a country; instead, the product of these 
two attributes is what a producer considers.  
 
Apart from the market aspects, there are some independent factors that could help to understand 
the low producer scheme coverage in a state. For example, Croatia joins the EU in 2013 (European 
Union, 2020), which means it is an economy that still in a growing stage and some producers even 
have no web page for them yet. As for Bulgaria, there is no Producer Responsibility Organization 
(PRO) but licensed WEEE recovery organizations which has limited involvement of producers 
(European Commission, 2018). Moreover, some other socio-economic factors is implied since 
Figure 5 shows that countries in  Eastern Europe tend to be provided with take-back information 
from fewer producers. 
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Table. 16. Several states’ attributes for exploring the reason of different producer take-back offers.  
 

 
Data Source: 

 Smartphone adoption (2018), Newzoo. 
 Population (2018), Eurostat. 
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Fig. 5. The type of take-back offer information provided by the 11 selected producers in the 27 EU member states. 
(Map source: Wikimedia Commons.) 
 
 
5.4. Discussion 
 
The selected EU phone producers’  accessibility level of collection offers varies. The two 
examination aspects, the availability and the penetration rate, have to be described separately but 
discussed together. Both aspects can be explained by economic rationale: high-priced phones 
leave the space to carry out a trade-in campaign and the demand for disposing used phones has to 
be big enough to be considered worth the effort of setting up a producer take-back scheme in a 
state. However, such reasoning is based on the assumption that all consumers in all the member 
states has the same information-accessing infrastructure, the same logistics service coverage, and 
the same user preference and market mechanism. 
 
In the aspect of availability, eight out of the eleven achieve above the secondary level, showing 
that consumers have little burden getting a take-back service. On the other hand, producers have 
a varied penetration rate including the extreme performance on both sides, 100% and 0%, 
indicating that there is a significant difference among the 27 EU states and the difference naturally 
is decided by the general barriers and drivers of setting up collection service in a state if there is 
no other surpassing reasons. In terms of producers with some surpassing reasons, for example, 
Fairphone performs the best in terms of both the availability and the penetration rate of a take-
back scheme, followed by Oneplus with a remarkable full score for the penetration rate, meaning 

Individual producer take-back 
Collective producer take-back 
Municipal collection 
No take-back information 
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consumers in all the 27 member states can return their unwanted phones through Oneplus ’  
program. These two producers have specific strategies other than the normal cost-and-profit 
mindset: Fairphone has a strong business proposition of making the most sustainable phones; 
Oneplus uses the discount from the trade-in service to encourage their current customers who 
specifically look for low-priced phones to buy their newer but higher-priced models (Android 
Authority, 2018). In fact, both reasons still aims at a kind of indirect economic benefit, which also 
applies to those who put their recycling information under their “Sustainability” page as greener 
company image brings stronger customer trust (Watson et al., 2017) by performing the 
environmental responsibility, one of the Corporate Social Responsibility (CSR) domains (Li et al., 
2019).  
 

 

5.5. Future research 
 
Since the take-back offers are provided not only through web channel but also in physical stores, 
future research can complement the waste phone collection service from private households with 
offline information. Also, when store take-back is included, the number of collection points can 
also be considered as an aspect of the accessibility. As for further research in the field of e-waste, 
the analyses in this research can be applied to similar devices such as tablets and smart watches 
as most of these devices are also provided by mobile phone producers. However, future 
researchers should be aware of the different lifetimes of EEE, which might affect the economic 
incentives for a producer to conduct their own take-back. Last but not least, the possible reasons 
for producers providing different take-back offers and information cannot be fully answered by 
the benchmarking method used in this research, different methods such as interviewing managers 
at the producer companies is needed to fully examine the third research question.  
 

 

6. Conclusion 
 
 
The mobile phone producers provide their consumers with three types of take-back offer 
information on their websites: individual producer take-back programs, collective producer 
take-back schemes, and municipal collection service. The individual producer take-back 
service is provided on top of the collective scheme set up by the producer responsibility 
organizations (PROs). Results shows that business with bigger market shares does not bring 
higher accessibility level of the collection offer and information from the producers. Instead, 
producers who approach the market unconventionally are the ones who provide the most 
accessible collection to their consumers. For example, Fairphone has the best take-back 
accessibility with their unique business motto of making the most sustainable phone in the 
industry. The research finds that a producer’s attitude toward the product take-back decides 
the availability of the service as well as the accessibility of their take-back service in 
different states.  
 
Possible reasons for producer providing different take-back offers and information can be 
explained by the economic rationale, including the direct cost and profit of a collected mobile 
phone and the indirect business benefits of new or future purchases and customer trust. 
However, this study only explore some external economic factors, so there are still remaining 
uncertainties regarding the internal factors of producers’ choices. After all, if a producer is 
motivated economically or strategically enough, they tend to go out of their way to serve the 
consumers beyond the basics. 
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9. Appendices  
 
9.1. WEEE Directive excerpts for building the aspect of 
availability  
 
Table. 17. WEEE Directive excerpts for building the aspect of availability 
 

Criterion WEEE Directive (excerpt) 

Information for 
users 

 
Article 14 (Information for users) 
1. show purchasers, at the time of sale of new products, the costs of collection, treatment and disposal in 
an environmentally sound way.  
 
2. users are given the necessary information about:  
(a) the requirement not to dispose of WEEE as unsorted municipal waste and to collect such WEEE 
separately;  
(b) the return and collection systems available to them, encouraging the coordination of information on the 
available collection points irrespective of the producers or other operators which have set them up;  
(c) their role in contributing to re-use, recycling and other forms of recovery of WEEE;  
(d) the potential effects on the environment and human health as a result of the presence of hazardous 
substances in EEE;  
(e) the meaning of the symbol shown in Annex IX. 
 
5. some or all of the information shall be provided, e.g. in the instructions for use, at the point of sale and 
through public awareness campaigns. 
 

Free-of-charge 
logistics 

 
Article 5 (Separate Collection) 
2. (b)  when supplying a new product, distributors are responsible for ensuring that such waste 
can be returned to the distributor at least free of charge on a one-to-one basis as long as the 
equipment is of equivalent type and has fulfilled the same functions as the supplied equipment. 
Member States may derogate from this provision provided that they ensure that returning the 
WEEE is not thereby made more difficult for the final holder and that it remains free of charge 
for the final holder. Member States making use of this derogation shall inform the Commission 
thereof; 
 

One-to-one basis 

 
Article 5 (Separate Collection) 
2. (b)  when supplying a new product, distributors are responsible for ensuring that such waste 
can be returned to the distributor at least free of charge on a one-to-one basis as long as the 
equipment is of equivalent type and has fulfilled the same functions as the supplied equipment. 
Member States may derogate from this provision provided that they ensure that returning the 
WEEE is not thereby made more difficult for the final holder and that it remains free of charge 
for the final holder. Member States making use of this derogation shall inform the Commission 
thereof; 
 

Financing the 
collection 

 
Article 12 (Financing in respect of WEEE from private households) 
3. For products placed on the market later than 13 August 2005, each producer shall be 
responsible for financing the operations referred to in paragraph 1 relating to the waste from his 
own products. The producer may choose to fulfill this obligation either individually or by joining 
a collective scheme.  
Member States shall ensure that each producer provides a guarantee when placing a product on 
the market showing that the management of all WEEE will be financed and shall ensure that 
producers clearly mark their products in accordance with Article 15(2). This guarantee shall 
ensure that the oper-ations referred to in paragraph 1 relating to this product will be financed. 
The guarantee may take the form of participation by the producer in appropriate schemes for the 
financing of the management of WEEE, a recycling insurance or a blocked bank account. 
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9.2. Screenshots of producers’ take-back web page  
 
Table. 18. Screenshots and text content of producers’ take-back web page 
 

 Screenshot Note 

Sa
m

su
ng

 

 

Trade-in option on the 
selling page of a model. 
 
URL: 
https://shop.samsung.co
m/ie/home/185-160-
samsung-galaxy-
s10.html#/11-colour-
black/33-
select_memory-
128gb/41-sim_type-
hybrid_sim/46-
select_galaxy_s10-
galaxy_s10 
 
(Page region: Ireland) 

H
ua

w
ei

 

 

Recycling information 
under the ‘Support’ 
subpage from the main 
page. 
 
URL: 
https://consumer.huawei
.com/en/support/recyclin
g/retrievemethod/ 
 
(Page region: Global) 
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Table. 18. (continued) 
 

 Screenshot Note 

A
pp

le
 

 

Trade-in option on the 
selling page of a model. 
 
URL: 
https://www.apple.com/i
e/shop/buy-
iphone/iphone-11-pro 
 
(Page region: Ireland) 

X
ia

om
i 

 

Specialized disposal 
information under the 
‘Disposal’ (Entsorgung) 
subpage from the main 
page.  
 
Trade-in option on the 
selling page of a model. 
 
URL: 
https://www.mi.com/de/
service/support/entsorgu
ng-von-
elektronischen.html 
 
(Official page for 
Germany) 
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Table. 18. (continued) 
 

 Screenshot Note 

N
ok

ia
 

 

Recycling information is 
provided in each 
model’s online ‘User 
guides and manuals’ 
under the ‘Support’ 
subpage of the main 
page. 
 
URL: 
https://www.nokia.com/
phones/en_in/support/no
kia-3310-user-
guide/recycle 
 
(Page region: Ireland) 

LG
 

 

Take-back information 
is listed in different 
region category under 
‘Take-back and 
recycling’ subpage from 
the home page. 
 
URL: 
https://www.lg.com/glob
al/take-back-recycling-
global-network-europe 
 
(Page region: Global) 
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Table. 18. (continued) 
 

 Screenshot Note 

So
ny

 

 

Recycling information is 
accessed not through the 
portal website, but can 
be searched directly with 
keywords via search 
engines. 
 
URL: 
https://www.xperiainfo.c
om/about-
us/sustainability/recyclin
g/how-to-recycle.html 
 
 

M
ot

or
ol

a 

 

Recycling information is 
provided under the 
‘Environment’ subpage 
only from the home 
page for the US. 
 
URL: 
https://www.motorola.co
m/us/about/corporate-
responsibility-recycling 
 
(Page region: United 
States) 
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Table. 18. (continued) 
 

 Screenshot Note 

Le
no

vo
 

 

Recycling information is 
provided under the 
‘Sustainability’ subpage 
only from the home 
page for the US. 
 
URL: 
https://www.lenovo.com
/us/en/social_responsibil
ity/product_recycling_pr
ogram/ 
 
(Page region: United 
States) 
 

O
ne

pl
us

 

 

Trade-in option on the 
selling page of a model. 
 
URL: 
https://www.oneplus.co
m/ie/oneplus-8 
 
(Page region: Ireland) 
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Table. 18. (continued) 
 

 Screenshot Note 

Fa
irp

ho
ne

 

 

Trade-in reminder is on 
the selling page of a 
model, where a link is 
offered to the recycling 
page which is also 
available under the 
‘Recycling’ subpage 
from the main page. 
 
URL: 
https://shop.fairphone.co
m/en/?ref=header 
 
https://www.fairphone.c
om/en/recycle-your-
phone/form/ 
 
 
(Page region: Ireland) 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


