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Abstract

This paper examines consumers’ awareness and perceptions towards mobile phone recycling and re-use. The
results are based on a survey conducted in the city of Oulu, Finland, and analysed in the theoretical framework
based on the theories of planned behaviour (TPB) and value-belief-norm (VBN). The findings indicate that
consumers’ awareness of the importance and existence of waste recovery system is high; however, awareness
has not translated to recycling behaviour. The survey reveals that 55% of respondents have two or more
unused mobile phones at homes. The more phones stored at homes, the more often reasons ‘| don’t know
where to return’ and/or ‘have not got to do it yet’ were mentioned. This indicates that proximity and the
convenience of current waste management system are inadequate in promoting the return of small waste
electrical and electronic equipment (WEEE). To facilitate re-use, and the highest level of recovery, consumers
will need to be committed to return end-of-use electronics to WEEE collection centres without delays. Further,
the supply and demand of refurbished mobile phones do not meet at this moment in Finland due to consumer’s
storing habits versus expectations of recent features under guarantee and unrealistic low prizes. The study
also points out that, in order to change current storing habits of consumers, there is an explicit need for more

information and awareness on mobile phone collection in Finland, especially on regarding retailers’ take-back.
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1 Introduction

The primary goal of the European Union’s (EU) waste legislation is to prevent waste generation and to
promote re-use, recycling and other forms of recovery. That is also the case for waste electrical and electronic
equipment (WEEE); the WEEE Directive (2002/96/EC) was implemented first time in January 2003. After some
difficulties and unequal development of operational and legislative progress in the first years of implementation,
the WEEE Directive has been transposed to national legislations and operational preconditions have been
built up in all EU Member States. In addition, also Norway, Lichtenstein and Switzerland as countries of
European Economic Area (EEA) have followed up the EU legislation. As a rule, an initial collection target of
4kg/inhab./year has been achieved in most of the countries; only some of the newest Member States have

had challenges to reach the target; the WEEE collection amounts ranged from 1.2 kg/inhab. in Romania to
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22.0 kg/inhab. in Norway in 2010. (Environmental Data Centre on Waste, 2014) The broad variety reflects not
only the extent of national collection networks but also the differences in electrical and electronic equipment
(EEE) consumption levels within Europe.

Total tonnages of collected WEEE in Europe are mainly on good or even excellent levels when compared
to the current annual collection requirement of 4 kg per inhabitant. However, if collected amounts are compared
to the EEE amounts put on the market (POM), there is still room to improve the collection rates (see Fig. 1).
Therefore, the recast WEEE Directive (2012/19/EU), which entered into force on 13 August 2012, set a specific
collection target for each Member State. According to the recast Directive, the rate of separate collection of at
least 4 kg/inhab./year of WEEE from private households, or the same amount of WEEE that was collected in
the three preceding years, whichever is greater, has to be collected (Directive 2012/19/EU). In the case of
Finland, that means at least 9 kg/inhab. of WEEE has to be collected annually since 2014 (Ministry of the
Environment in Finland, 2014). Moreover, the recast Directive introduced also a new collection target resting
on national consumption levels. From 2016 onward, the national collection target will be defined as the ratio
between the collected amount and the average weight of the annual EEE put on the market in the three
preceding years. In 2016, the target is set at 45% and it will rise to 65% in 2019 (Directive 2012/19/EU).
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Fig. 1. Collection rate for WEEE in 2010 as a percentage of the average weight of EEE put on the market in
the three preceding years (2007 - 2009) in the EU and Norway (Environmental Data Centre on Waste, 2014).

According to the EU statistics, only five of the current 28 EU Member States and Norway have already
achieved the 45% target in 2010; Sweden even exceeded the 65% collection target (Eurostat, 2014). On the
contrary, there are still five Member States which have achieved only low collection rates between 10% and
20%. When considering the case of Finland, the collection rate is at a good average level of 32% in 2010;
however, relatively high collection improvements are needed to achieve the target set for 2016 (Eurostat,
2014).
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When collected WEEE is considered by equipment category, large household appliances (category 1)
accounted for over 40% of the total weight in the EU in 2010 (Eurostat, 2014). IT and telecommunication
equipment (cat. 3) and consumer equipment (cat. 4) were the next important categories in terms of quantity,
both with a share of around 20%. Further, small household appliances (cat. 2) contributed approximately 6%
to WEEE collection (Eurostat, 2014). However, the returns of appliances lighter than 1kg are very low (Huisman
et al., 2007). Several studies indicate that a large fraction of small EEE do not currently enter the WEEE
recovery systems but are not in use (Chancerel, 2010; Gutiérrez, et al., 2010; Ongondo and Williams, 2011;
Pérez-Belis et al. 2013; Polék and Drapalova, 2012; Tanskanen and Butler, 2007). Considering that they are
often functional equipment, we do not consider them end-of-life (EOL) equipment, but rather end-of-use,
indicating their potential use prospect (Pongracz et al., 2008). EOL equipment, on the other hand, is often
disposed by inappropriate ways such as in misplaced waste fractions (Bernstad et al., 2011, 2012; Bigum et
al., 2013; Krook and Eklund, 2010) or with mixed waste (Bernstad et al., 2011, 2012; Darby and Obara, 2005;
Gutiérrez et al., 2010; Melissen, 2006; Pérez-Belis et al., 2013).

1.1 The aim of the study

To achieve good collection rates of WEEE, the most important factor to be considered is how to ensure
the participation of end-users. That is also the case in Finland; based on the authors’ earlier research (Yla-
Mella et al., 2014) it seems that providing up-to-date information and increased publicity on prevailing practices
would be actual needed in Finland, in order to raise public awareness related to WEEE recovery and achieve
environmentally sound behaviour on the long term. In our earlier paper (2014) we argued that the re-use
potential of EOL electronics is not significantly used in Finland. Therefore, this study was conducted in order
to investigate consumers’ awareness, perceptions and behaviour related to the recycling and re-use of
electronic waste. The study was conducted as a survey in 2013, with the aim to examine residents’ awareness
and perceptions related to the current WEEE recovery system in the city of Oulu, which was the case study
also in authors’ earlier research (Yla-Mella et al., 2014) concerning the Finnish WEEE recovery network.
Mobile phones were selected as a case study device of the survey as they represent a typical, small, high-
tech consumer device with a short lifecycle and substantial contents of valuable materials.

The survey was a descriptive case study with a theoretical framework based on the theory of planned
behaviour (TPB) developed by Ajzen (1991) and Value Belief Norm (VBN) Theory by Stern (2000). Moreover,
Motivation-Ability-Opportunity-Behaviour Model by Olander and Thggersen (1995) and Model of Pro-
Environmental Behaviour by Kollmuss and Agyemann (2002) have been applied in this study. The survey was
qualitative by nature but supported by quantitative analysis. This means that the themes within the research
guestions were quantified for further discussion. The objective was to provide answers to the following

research questions:

RQ 1: What are the reasons of failing to return mobile phones for recycling?

RQ 2: Are consumers aware of possibilities to return WEEE and what are consumers’ perceptions related
to feasibility of the current WEEE collection network in the Oulu Region?

RQ 3: Are consumers aware of the importance of mobile phone recycling?

RQ 4: What are the consumers’ perceptions toward re-use of mobile phones?
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It was expected that the survey provides knowledge for a wide audience: shorter term information related
to feasibility of the current system for local practical operators and long term behavioural know-how for
producers associations and authorities when planning the nationwide WEEE take back intensification due to

upcoming tighter collection requirements.

2 Background
2.1 The convenience of recycling

Source separation has already become a kind of a norm in many communities, when separating dry
recyclables is a common activity amongst individuals and households in many parts of the world (Thomas and
Sharp, 2013). However, provision of services and the awareness of recycling have an important role in whether
or not to participate; perceptions of convenience and familiarity with local waste facilities enhance the recycling
action! (Barr et al., 2001; Saphores et al., 2006; Thomas and Sharp, 2013; do Valle et al., 2004). Several
studies show that the inconvenience of recycling schemes and economic disincentives (e.g. return fees, extra
trips) lower the participation and recovery rates (Barr et al., 2001; Wagner, 2013; Bouvier and Wagner, 2011),
which seems to be the case also in many WEEE recycling schemes (Saphores et al. 2012; Wang et al., 2011;
Yin et al., 2013). However, some studies also found no correlation between the existing facilities and actual
recycling actions (Miafodzyeva et al., 2013; Ramayah et al., 2012). Miafodzyeva et al. (2013) have studied the
recycling behaviour of households living in multicultural urban area in Stockholm, Sweden. They found that
the satisfaction with the facilities provided did not correlate with recycling behaviour but the most widespread
motive for participating was acceptance of legal norms (Miafodzyeva et al., 2013). Also the study of Ramayah
et al. (2012) carried out in Malaysia found that norms have an overwhelming influence on recycling behaviour
in a collectivistic society compared to individual convenience.

Wagner (2013) has examined in depth the concept of convenient collection. He argues that collection
systems within the framework of Extended Producer Responsibility (EPR), such as the collection systems for
WEEE, are typically developed fairly rapidly and, therefore, insufficient attention has been paid to ensure that
collection systems are as convenient as possible. On the other hand, Wagner (2013) also states that the term
of convenience is a subjective construct and, therefore, individuals have different perceptions regarding a
convenient collection system. To help assess the convenience of a collection system, Wagner (2013) has
identified various categories of convenience: the five elementary components of convenience are (1)
knowledge requirements, (2) proximity to the collection point/site, (3) opportunity to drop-off materials, (4)
inducement of the collection point/site (e.g. desirability or availability of services), and (5) ease of the process.
According to Wagner (2013), a collection system with high convenience includes easily obtainable and
centrally located multiple collection points with no accessibility or temporal restrictions and requires minimal

efforts to obtain and/or provide information in the course of returning procedures.

2.2  Life time extension of EEE

Technical innovations and electrical and electronic equipment (EEE) becoming a part of everyday life

have significantly increased the production and use of EEE during the last three decades. As a consequence

1 For the sake of convenience, we use the term ‘recycling behaviour’ when consumers are segregating their wastes at
homes and are returning them to the collection system.



Final accepted manuscript — Author’s version. Published In Waste Management 45 (2015) 374-384.
DOI: 10.1016/j.wasman.2015.02.031

of invariably new applications especially in IT and telecommunications equipment the amount of WEEE has
grown exponentially (Ongondo et al., 2011). Recently, a useful life time of existing EEE has been reduced due
to ever faster release of devices with new features (Cox et al., 2013; Kissling et al., 2012; Saphores et al.,
2012; Yin et al., 2013).

Cox et al. (2013) have studied consumer understanding of product lifetimes. In their study, a new product
typology based on product lifetime preferences were identified; the three classes of product are ‘up-to-date’,
‘workhorse’, and ‘investment’ products. According to Cox et al. (2013), most consumer electronics and small
EEE are considered ‘up-to-date’ products with expected lifetimes of less than five years. Moreover, these
products are typically discarded before the end of their functional life for reasons of keeping up with
technological advances or personal feeling of success in life. A lifetime of ‘workhorse’ products is more closely
related to functional durability. They are mostly used as long as they work properly; however, they are ordinarily
replaced immediately when break down due to feelings of expensive or difficult repair and low cost of
replacement. The third class, ‘investment’ products, have generally longer life time than other classes, because
of consumers feelings of greater financial and/or emotional investment put into the products in the course of
procurement. Consumers also tend to treat investment products carefully in use and are willing to pay for
repairing because the initial investment makes the value of repair more apparent. (Cox et al., 2013)
‘Workhorse’ and ‘investment’ products are not considered in our study because small EEE are mostly regarded
as ‘up-to-date’ products.

The re-use sector for EEE has grown steadily over the last decades; however, there is still a lot of latent
potential (Babbitt et al., 2011; Kissling et al., 2012; Peagam et al., 2013). Generic re-use operating models for
EEE as well as success factors and barriers in re-use of EEE have recently been investigated by Kissling et
al. (2012, 2013). In the study of Kissling et al. (2012), a typology was defined to provide a more concise
description of different re-use activities. Generic re-use operating models were identified for ICT and large
household appliances (LHA) because both categories have currently large and steadily growing re-use
markets. Kissling et al. (2012) identified four operating models, which differ from each other in terms of their
financial orientation, offering and customer segments. Further, the success factors and barriers in the re-use
of EEE were identified by Kissling et al. (2013) through the semi-structured personal interviews with
representatives of organisations with different operating models. Based on the study, the most important
success factors are related to quality of used EEE, process practices during the preparation for re-use, and
stakeholder relationships, while factors related to documentation and reporting and cost and revenues were
ranked least important. Respectively, according to Kissling et al. (2013), the most important barriers are related
to the access to sufficient volumes of used, good-quality equipment and existing informal or illegal re-use
practices. Barriers related to regulations, standards, product design and costs were identified as well. (Kissling
et al., 2013)

For improving the access to sufficient volumes of good quality EOL EEE, the studies of Babbitt et al.
(2011) and Peagam et al. (2013) have focused on EOL management practices of institutional and business-
to-business (B2B) ICT devices. In EU, only a small percentage of B2B WEEE is reported to be collected in
compliance with the WEEE Directive. Therefore, Peagam et al. (2013) conducted a survey to find out how EOL
B2B devices are managed in the UK, Germany and France. They found that smaller organizations disposed
of their devices through informal arrangements while larger ones disposed them of through contractors. This

means that B2B devices are likely to enter recycling streams where they are not reported. Notwithstanding,
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recycling and refurbishment of B2B ICT devices at the end of use seem to be commonplace in the EU (Peagam
et al., 2013). The study of Peagam et al. (2013) also showed that the majority of devices reached their EOL
after 3 to 4 years or in 3 years if the units had fixed replacement periods. Peagam et al. (2013) note, that
product lifetimes for B2B are shorter than for B2C and, therefore, there could be an untapped use potential
and the likelihood of financial value for B2B devices.

Also Babbitt et al. (2011) have studied the re-use potential and economic value of institutional EOL ICT
devices. They found that especially laptops and desktop computers have a great revenue stream of re-use
compared to other EOL practices due to the high frequency of purchases by individuals. Babbitt et al. (2011)
state that the resale of institutional electronic devices is not only economically worthwhile, but also provide
access to computers for those who may not be able to obtain new equipment and extend the product lifetime
by delaying equipment to enter a waste stream. However, they underline that eliminating the storage phase of
end-of-first-life products is vital, and the ability to direct devices immediately to appropriate EOL management
increases the potential for refurbishment and re-use (Babbitt et al., 2011). Computer leasing systems have
been lauded as a sustainable practice because it has been expected to contribute to the refurbishment and
re-use rate of EOL B2B computers (Babbitt et al., 2011). However, Babbitt et al. (2011) argue that leasing by
itself does not automatically ensure environmental benefits because the fixed replacement periods are typically
shorter that the functional lifetime of most EEE. Therefore, they suggest considering replacement cycles of
EEE more case-specifically, against the spectrum of equipment lifetime in question (Babbitt et al., 2011).

The main challenges of increasing re-use rise from the contradiction between legislation and the benefits
of producers. The most recent European WEEE legislation provides an increased motivation for re-use;
however, producers may regard re-use as a conflict of interest; the total sales may be increased through a
better environmental image or, on the contrary, re-use may reduce sales volumes of new equipment in parallel
with increased WEEE collection cost. Further, it is suggested, that the image of re-use can also hurt the brand

image of companies producing high-tech fashion-conscious devises (Herold, 2007).

2.3 Awareness and incentives for recycling

In addition to creating an adequate recycling infrastructure, recycling efforts can be stepped up by raising
consumers’ awareness e.g. informing them about practical advices related to current recycling practices,
importance of recycling, and even others’ recycling efforts (Staats et al., 2004). A number of studies has shown
that increased information and environmental awareness enhance public participation in recycling (Ramayah
etal., 2012; Saphores et al., 2012; Thomas and Sharp, 2013; do Valle et al., 2004). On the other hand, Thomas
and Sharp (2013) claim that recycling has already become so strong as a social horm, that it has been found
to hinder moves towards the more sustainable activity of reducing or preventing waste. Recycling has also
been found to be used to compensate for other less sustainable behaviours such as taking airplane trips or
discarding products only for reasons of changing fashion (Thomas and Sharp, 2013; Cox et al., 2013).
Therefore, Thomas and Sharp (2013) emphasize the importance of greater understanding of positive and
negative spillovers in designing interventions to encourage recycling and other pro-environmental behaviours.

Recently, implementing economic incentives to foster WEEE recycling has been proposed (Arditi, 2014;
Milovantseva and Saphores, 2013; Yin et al., 2013). Although implementation of well-designed deposit refund
systems (e.g. for aluminium, other metals, glass, plastics, batteries) has been shown economically more

profitable than other economic instruments, such as taxes on virgin materials, recycling subsidies, recycling
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content standards or waste disposal fees (Fullerton and Kinnaman, 1995; Palmer et al., 1997;Saphores et al.,
2012; Saphores and Nixon, 2014; Sigman 1995), creating economic incentives in a large scale for fostering
WEEE recycling has not been seriously considered yet (Milovantseva and Saphores, 2013; Saphores et al.,
2012). Notwithstanding, different incentives have been offered for mobile phones over the years (Ongondo
and Williams, 2011; Tanskanen, 2013). Ongondo and Williams (2011) have investigated the UK mobile phone
take-back network. They found that most of the UK schemes provide incentives but less than half of them offer
direct monetary payment. Current incentives include discounts or free services for mobile phone usage and
certain free returning options, such as courier collection or postage services for old mobile phones and their
accessories. Tanskanen (2013) describes, from the manufacturer’'s point of view, mobile phone recycling
campaigns carried out in cooperation with PROs, telecommunication operators, retail chains, recycling
companies, environmental NGOs, and schools or universities. To attract consumers to participate in these
recycling programs initiated by Nokia, various incentives have been offered ranging from prepaid phone cards
to eco-friendly shopping bags or tree planting (Tanskanen, 2013). Eventually, based on good experiences
gained in incentives implemented in the mobile phone recovery combined with current low recycling rates of
WEEE, Ongondo and Williams (2011), Milovantseva and Saphores (2013) and Saphores and Nixon (2014)

suggest to give serious consideration of implementing deposit-refund systems also for WEEE recycling.

3 Thesurvey
3.1 The case area of Oulu

The city of Oulu is the capital of Northern Finland situated in Northern Ostrobothnia, on the coast of Bay
of Bothnia. Oulu and its surrounding municipalities have over 200,000 inhabitants being the fourth most
populous city area in the country and, furthermore, one of the fastest growing regions in Finland. In the Oulu
area, the municipal waste management system is managed regionally by the Oulu Waste Management
Company. In 2013, its operating area consisted of 12 municipalities with the total area of 13,760 km? serving
around 290,000 residents.

In the case of WEEE from households, the Oulu Waste Management Company maintains in its operating
area a total of 11 manned reception points, where consumers can return their WEEE free of charge. The main
reception point of WEEE is situated in the premises of the Oulu Waste Management Company, while smaller
reception points are located in connection with the company’s waste stations in rural population centres of the
Oulu region. (Oulu Waste Management Company, 2014) Consumers can also return their EOL EEE to the
retailers in association with buying a new, corresponding device or, in addition to cases of small WEEE, with

no purchase obligations (Ministry of the Environment in Finland, 2011).

3.2  Execution of the survey

The survey was conducted by questioning arbitrarily selected respondents. One third of the questionnaires
(50 copies) were distributed coincidentally to a large work community, while the rest of the questionnaires (100
copies) were delivered to the letterboxes of detached or terraced houses or private apartments across the City
of Oulu within the postal codes of 90230 and 90540. The postal area of 90230 is located within approximately
2 km eastward from the city centre of Oulu and it consists mainly of terraced and detached houses built in

1970’s. The area of 90540, for one, is a newer residential area built over the last ten years, located 12 km
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northward from the city centre. The area comprises of a wide variety of one-family and semi-detached houses,
but also owner-occupied and rental apartment buildings. From that area, rental apartment buildings were
included in the survey. The questionnaires were requested to be returned anonymously within pre-paid return
envelopes trough public postal services. The responses received were analysed by the IBM SPSS Statistics

program, version 21.

3.3 The questionnaire

A bilingual questionnaire (double-sided in Finnish and in English) consisted of a total of 19 multiple-choice
and open-ended questions. In multiple-choice questions, respondents (abbreviation R used in figure captions)
were able to choose one or more options (abbreviation n used in figures), when needed. Further, respondents
were asked to underline the most important option if choosing more than one.

The first questions of the questionnaire concentrated on respondents recycling behaviour and reasons
leading to current situation. For a start, respondents were asked, if they have unused mobile phones at homes
and what are reasons for that. Respondents’ personal recycling actions and perceptions for usability of the
current WEEE collection network were enquired next and, lastly, some habits related to changing a mobile

phone were sought. Questions concerning recycling behaviours are gathered up to Table 1.

Table 1
Questions related to consumers’ recycling behaviour.

No. Question

1 Do you have old and unused mobile phones at home? If yes, how many?
2a What do you do with old and unused mobile phones?
1. | keep them at home
| give them e.g. to my children/relatives
| sell them
| leave them at the store when buying a new one
| take them to the recycling centre
6. | dispose them with mixed waste
2b If you keep old mobile phones at home, please give a reason why?
2c If you have taken your old phones to the recycling centre, please tell where, and where did you hear about
this opportunity from?
2d In your opinion, was it simple or troublesome to take old mobile phones to the recycling centre? Why?
3 If you have not taken your old mobile phones to the recycling centre, what is the reason?
1. |keepitas a spare phone
2. | don’t know where to take it
3. | feel that recycling is troublesome
4. | have not gotten around to do it yet
5. Other, what?
4b Have you ever disposed of a mobile phone with mixed waste?
19a How frequently you change a mobile phone? What is your most common reason to change a mobile phone to
a newer one?
1. More often than one year

akrwn

2. 1-2years
3. 2-3years
4. Less frequently; how seldom?
19b What is your most common reason to change a mobile phone to a newer one?

1. The old one doesn’t work anymore

2. Company-owned phones are changed regularly
3. The latest models have novel features

4. Other, what?
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The second part of the questionnaire concentrated on consumer awareness related to WEEE recovery
and legislative issues of WEEE. First, respondents were enquired if they agreed to dispose a mobile phone
with mixed waste and, alternatively, what they were thinking of mobile phone recycling. They were also asked
if they were aware of Finnish WEEE legislation and if they have seen the symbol for the marking of EEE
according to the WEEE Directive. Finally, a question concerning financial issues of WEEE recovery was asked.
Questions of consumers’ awareness related to WEEE recovery and mobile phones recycling are compiled in
Table 2.

Table 2
Questions related to consumers’ awareness of WEEE recovery and legislative issues.

No.  Question
4a In your opinion, is it acceptable to put an old mobile phone to the mixed waste bin?

In your opinion, is recycling mobile phones important? If yes, why?
Have you heard about the Finnish Government Decree on waste electrical and electronic equipment (WEEE)?
Have you seen this symbol on your mobile phone?

9 If yes, where? What does it mean to you? E

10 In your opinion, is it true, that you have to pay a recycling fee when returning a used mobile phone to the collection

point?

11 Have you heard about mobile phone recycling campaigns arranged in Finland?

In the third part of the questionnaire, respondents’ perceptions and attitudes towards re-use of mobile
phones were investigated. First, consumers were asked to assess an appropriate sum of money as an
incentive to return their old, end-of-use mobile phones through a fictitious deposit system. Respondents were
also enquired for their willingness to buy a used mobile phone. If they agreed to the idea, opinions for
prerequisites and suitable prices were asked. Respectively, if they disagreed, respondents were requested to

indicate reasons for not buying a used mobile phone. Questions related to re-use are presented in Table 3.

Table 3
Questions related to consumers’ perceptions toward mobile phone re-use and monetary incentives for
returning of old mobile phones.

No. Question

6 Imagine that a deposit system similar to returnable bottles was operational for mobile phones. What would be

the sum of money (min. € - max. €) that would motivate you to return your old mobile phone through the deposit

system?
7a Would you be willing to buy a used mobile phone?
7b What would be your prerequisites for buying a used mobile phone? If you choose more than one, please,

underline the most important option.

1. Mobile phone is no more than one year old

2. It has features that my current one does not have
3. ltis cheaper to buy a used phone than a new one
4. | know the last owner/ buy it at first hand
5.  Other, what?
7c How much would you be willing to pay for a used mobile phone (max. € or % of original price)?

7d If you would not be willing to buy an old mobile phone, please, indicate why.




Final accepted manuscript — Author’s version. Published In Waste Management 45 (2015) 374-384.
DOI: 10.1016/j.wasman.2015.02.031

4  Results
4.1 Respondents

In total, 53 persons (response rate 35.3%) participated in the survey, from which 24 (or 45.3%) were males
and 29 (or 54.7%) females. Almost 65% of respondents lived in one-person (15%) or two-person households
(49%). Further, around 26% of respondents had a household size of three or four, and the rest 9% of the
respondents lived in the household of 5 persons or more. Respondents’ ages varied widely and were evenly
spread: 26% of the respondents were in the age range of 20-34, and around 30% between 35 and 50 years.
Moreover, 19% were in the age of 51-64, while almost 23% were above the age of 65 years. Only one of the
respondents (2%) was under the age of 20 years.

Respondents’ educational level was very high; up to 79% of the respondents had a polytechnic or
university degree, while only 7.5% had an education equivalent to upper secondary school or lower. However,
the household’s gross income per month was broadly segmented: around 26% of households had monthly
incomes between 4000 and 5999 euros, while 34% of households remained under 4000 euros and, on the
other hand, as much as 20% of households reached 8000 euros per month. When asking respondent’s current
occupations, the most common answers were full-time worker (53%) and pensioner (26%) but also some part-
time workers (9%), students (6%) and home makers (4%) had returned the questionnaire. Only one of the

respondents (2%) entered entrepreneur as a profession.

4.2  Consumers’recycling behaviour

Most of the respondents (45) had end-of-use mobile phones at homes (see Fig. 2). Sixteen respondents
(30%) kept just one extra phone at home, whereas 25 of respondents (47%) stated to have 2 to 5 phones not

in use; however, two persons admitted to have 10 or more unused mobile phones in their households.
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Fig. 2. Number of end-of-use phones stored at homes (respondents R = 53).
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In total, 37 respondents (70% of all or 82% of those who had mobile phones at homes) told that they just
stored the phones at home (see the reasons in Fig. 4), while 25% have also given at least one unused phone
to children, relatives or friends. Only 4% have sold an unused mobile phone onward and 13% of respondents
have left it at the store when buying a new one. Further, 28% of respondents have taken old mobile phones to
the recycling centre but none of them stated to have disposed them with mixed waste. The fate of the old

mobile phones is illustrated in Fig. 3.
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Fig. 3. The fate of old mobile phones (respondents R = 53, responses n = 82).

Respondents had various reasons for not returning old mobile phones. The most common reason was to
keep them as spare phones; 55% of respondents agreed on this. Further, 38% notified that end-of-use phones
lay at homes because they have not gotten around to returning it yet. Less than 4% of respondents felt that
recycling was troublesome; however, 17% did not know where to take old phones. Reasons for not returning
the mobile phones are summarized in Fig. 4. The relation between the number of stored phones and the
reasons for not returning them can be examined more in detail. Thirteen (25% of all) respondents stated to
have 2-3 unused phones at homes. Up to 69% of them argued to keep the phones in reserve; however, 44%
of them mentioned that there was also some other reason for storing. When considering households having 4
or more phones at home (30% of all respondents), the reason of keeping them as a spare phone decreased
slightly to 63%, whereas the share of other reasons rose to 70%. Five (31%) respondents claim that they don’t
know where to return them, while 9 (56%) of them admitted not gotten around to do it yet. Further, two (13%)
respondents reported both reasons. On the other hand, there were also 8% of respondents, who argued to
have only spare phones although the number of unused phones was higher than the number of persons living
in their households. All in all, respondents who stated to keep phones only in reserve, have fewer phones at

homes (2.7 phones) on average than the respondents keeping phones for some other reasons. Respondents,
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who claimed not knowing where to take them, had an average of 3.8 unused phones at home, and those, who

have not gotten around to returning them yet, had 4.3 phones on average.
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Fig.4. Reasons for not returning old mobile phones (respondents R = 53, responses n = 60).

Old mobile phones were returned to the recovery system through several routes. Most commonly,
respondents returned old phones to the main collection point of Oulu Waste Management Company’s Rusko
Waste Centre (23%) but also collection points in certain working places (6%) and in-store reception (6%) were
occasionally used. Further, some respondents (4%) had participated in special collection campaigns through
public postal services. When the convenience of current recovery system was enquired, 30% of respondents
regarded that it was simple to take old mobile phones to the recycling centre while only 4% viewed it as
troublesome. However, most of the respondents (66%) did not take a stand on the question.

When asking for a frequency of changing mobile phones, none of the respondents admitted to changing
a mobile phone more often than once a year. 9% of respondents had replaced their mobile phones in the
course of the first two years, while most commonly (57%) mobile phones were changed in 2 to 3 years.
Moreover, 34% of respondents had used their mobile phones longer, up to 10 years. Majority of the
respondents (72%) notified that they would not change a mobile phone unless the old one stopped working
properly. However, respondents agreed to change mobile phones also if the latest models had novel features

(32%) or if mobile phones were company-owned (17%).

4.3 Consumer awareness

Respondents were unanimous when asking the importance of recycling old mobile phones; all but three
persons agreed with the statement. Totally, 74% of respondents argued more specifically for the reasons of
importance. Half of them considered recycling to be important due to material recovery, especially in the form

of metal recycling, but also due to re-use potential of functional components or even whole devices. In addition
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to the resource efficiency point of view, environmental protection was mentioned often (38%) in the responses.
Further, materials used in mobile phones were also in the focus of reasoning for recycling; hazardous materials
were the main concern of 28% of respondents while, on the other hand, precious metals and other valuable
materials contained in EEE were also highlighted several times. Totally 28% of respondents regarded recycling
as important due to the high economic value of WEEE or other economic issues. Reasons for the importance
of mobile phone recycling are summarized in Fig. 5.

Resource ticercy |
e ecion” I ::
protection 38%
Heath issues | 2

ceonomicvave. N -

0% 10% 20% 30% 40% 50% 60%

Fig. 5. Motives for recycling old mobile phones (respondents R = 39).

When asking about Finnish WEEE legislation, more than half of the respondents (57%) were aware of the
Government Degree concerning WEEE recovery in Finland. However, the practical realisation of the WEEE
legislation was more familiar; over 95% of respondents were aware that households do not have to pay a
recycling fee when returning end-of-use devices to the official collection system. Only one person did not know
about that possibility yet. Further, 43% of respondents had seen the symbol used for marking EEE in their
mobile phones or its supplementaries, typically in batteries or manuals. On the other hand, as much as 36%
responded negatively to the question. The rest (21%) did not take a stand on the issue. Moreover, 36% did
not define the meaning of the symbol but, alternatively, everyone who responded the question (64%) was able
to identify the main thoughts of the symbol correctly.

4.4  Consumers’perceptions towards monetary incentives of recycling and mobile phone re-use

Respondents were asked to define the sum of money that would motivate them to return old mobile
phones through a deposit system similar to returnable bottles. Thirteen per cent (13%) of the respondents
would be content with one euro, while a one third of respondents would be satisfied with 5 euros maximum.
Altogether, 57% of respondents claimed that a 10 euro deposit would motivate them to return old mobile
phones through a deposit system. A 20 euros deposit would please 70% of respondents.

When asking respondents’ willingness to buy a used mobile phone, 51% of them answered positively with
certain reserves, as illustrated in Fig. 6. According to the respondents, a cheaper price is the most important
prerequisite (41%) for buying a used phone. It is also the most commonly cited reason with the frequency of
38%. The novel features (23%) and knowing the last owner (19%) of a used mobile phone are also relatively
common factors when making a decision. Additionally, the age is a prerequisite to 15% of respondents;
however, no more than 4% of respondents consider it as the most relevant factor. Five respondents did not

define the most important prerequisite at all.
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Fig. 6. Importance of prerequisites for buying a used mobile phone (respondents R = 27, prerequisites n = 53).

Respectively, 49% of respondents stated that they are not willing to buy a used mobile phone of which
73% argued more specifically for the reasons, as illustrated in Fig. 7. According to the respondents, the
suspicion toward reliability was the most common reason (32%); 47% of respondents agreed on this. Also a
short span of mobile phones due to fast technical progress (21%) and the existence of new budget models
(21%) were the prevalent reasons for not buying a used mobile phone. Further, some of respondents thought
highly of valid warranty (16%) or certain specific features (7%); however, only one respondent mentioned
information security issues being an inhibitory reason.
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Fig. 7. Reasons for not buying a used mobile phone (respondents R = 19, reasons n = 28).

Also opinions concerning reasonable prices for used mobile phones (max. € or % from original price) were
enquired from those who were compliant to mobile phone re-use. Totally, 78% of them were willing to pay a

maximum of 50% from the original price, while 15% were ready to pay up to 80% or 300 euros.
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5 Discussion
5.1 Research Question 1: What are the reasons of failing to return mobile phones for recycling?

Mobile phones are a typical ‘up-to-date’ product defined by Cox et al. (2013); they have ordinarily a short
lifetime and are often discarded before the end of their functional life. This is true also in case of Oulu.
According to the survey, consumers typically buy a new mobile phone every 2-3 years. The respondents
claimed it is because the old phones have stopped working properly. However, they further claim to keep them
at homes as spare phones rather than returning them immediately when purchasing a new one. This would
indicate that the phones are still functional after all. The other commonly mentioned reason is that consumers
have not gotten around to returning them yet. Both reasons indicate the reluctance to cede ownership. As this
phenomenon seems to be especially true for every-day use of personal electronics such as mobile phones,
we could argue that the reason to this is the personal attachment to the device. We speculate that many tend
to personalize their mobile phones and, therefore, they become a representation of personality and style (Cui
et al., 2007; Vanden Abeele et al., 2014), and it takes time for this attachment to subside and the owner willing
to part with the device. During this time, the owner might simply forget about the old device. Because of the
fast technological progress, it is highly unlikely that those “spare” phones will ever be used again considering
that mobile phones are a typical “up-to-date” product category. Currently, there seems to be an immense
resource potential stored at homes, waiting for the storage phase to end (Bouvier and Wagner, 2011; Polak
and Drapalova, 2012; Saphores et al., 2009; Toppila, 2011). Beyond the need to correct this behaviour, it is
also necessary to devise ways to motivate citizens to collect their unused extra phones from storage and return
them for recycling. We argue, firstly, that consumers have to be made aware that there is still a value in the
product that could be recovered through re-use, refurbishment, or material recovery and, secondly, that they
need to be offered a compensation to provide sufficient motivation for action. Especially in case of owners who
fall in the “have not got around to do it yet” category, providing a reimbursement might be a sufficient reminder
and incentive to return old phones for recycling. However, further empirical studies will be needed to verify this

assumption.

’

5.2 Research Question 2: Are consumers aware of possibilities to return WEEE and what are consumers
perceptions related to feasibility of the current WEEE collection network in the Oulu Region?

Several studies have shown that the convenience of a WEEE recycling system has an influence on public
participation and also recovery rates (Saphores et al., 2012; Yin et al.,, 2013). In Finland, a convenient
nationwide collection network is required by law. In the survey, people were asked about their actual recycling
actions and thoughts related to the feasibility of the current system. Based on the results, we can conclude
that the current regional WEEE collection network is relatively well-known among local residents. Permanent
collection points are the most commonly used for returning old mobile phones even though several other
returning options are also available. The current permanent collection points are regarded simple to use;
however, the high home-storage rates indicate that proximity and convenience are inadequate for motivating
the return of small WEEE. We expect a change to this, as the retailer take-back option for small WEEE was
made mandatory in May 2013 by the Finnish Waste Act (Ministry of the Environment in Finland, 2011). As a
consequence, numerous in-store collection points have been established across the country within the last
year. Wagner et al. (2013) found that the practical implementation of retailers’ take-back (e.g. placement of

containers) has a significant influence on the convenience and, hence, also on collection rates. However, there
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is no accurately dictated implementation for in-store reception in Finland. Shops are only required to finance
and provide a space for the WEEE receptacles, the requisites and work contributions needed are their
prerogative. Distributors may e.g. forward the received WEEE to the official collection network by themselves
or, alternatively, they may enrol in a distributors register in order to obtain free unloading services financed by
Finnish EEE producers associations.

According to the Association of Electric and Electronics Manufacturers and Importers (SERTY), amounts
of received small-WEEE from in-store reception points are still low but volumes are expected to rise rapidly as
soon as consumers will become more aware of this return option. Therefore, it would be highly recommended
that Finnish authorities, producer associations and retailers will provide increased publicity and up-to-date
information on prevailing practises through nationwide campaigns over the implementation period of in-store

reception points.

5.3 Research Question 3: Are consumers aware of the importance of mobile phone recycling?

Increased information and environmental awareness has been proven to enhance public participation of
recycling (Ramayah et al., 2012; Saphores et al., 2012; Thomas and Sharp, 2013; do Valle et al., 2004).
However, knowledge of importance and existence of recovery systems in itself does not bring about pro-
environmental behaviour. On the grounds of the survey, it seems that the awareness of the importance of
mobile phone recycling is relatively high also in Oulu. Most are aware of the existence of a WEEE recovery
system; however, only a part of them have chosen to take use of it yet. In other words, the case is that
awareness has not translated to behaviour. Respondents were unanimous when asking the importance of
recycling old mobile phones; however, even though as much as 35% of motives were linked to resource
efficiency, up to 85% of the respondents store their non-used mobile phones at home until a possible future
use. To change this attitude of consumers is a fundamental requirement for sustainable waste management.
Here we argue that awareness and incentive are the decisive factors; the key is that there is still a value in the
product. Incentives could be a good option to change this behaviour; up to half of respondents would be
motivated to return old mobile phones through a deposit system for fairly reasonable (max. 5 euros) monetary
incentives. Therefore, consideration of implementing economic incentives to foster mobile phone recycling is

advisable also in Finland.

5.4 Research Question 4: What are the consumers’ perceptions toward the re-use of mobile phones?

The WEEE Directive places great stress on building recovery infrastructures that facilitate re-use. The
short life-cycle of EEE has a significant impact on re-use potential of functional WEEE and it can be easily lost
in the course of purposeless storing (Babbitt et al., 2011; Kissling et al., 2013). Therefore, to facilitate re-use
of electronics, consumers will need to be committed to return these end-of-use electronics to WEEE recovery
centres without delay. Based on the results of the survey, there is a lot of room for improvements in this
behaviour; especially since novel features and age of mobile phones are typical factors considered when
making a decision to buy a used mobile phone. Based on the survey, an establishment of a testing and
refurbishing system is needed, to provide verification on the quality of the device and thus enhance re-use. In
previous years, certain efforts existed but the national markets of refurbished EEE in Finland were rather
restricted and, unfortunately, activities have gradually waned over the time. All in all, only half of people have

an open mind about the re-use of mobile phones; however, it seems that the supply and demand of refurbished
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mobile phones do not meet at this moment in Finland due to consumer’s unrealistic expectations of new
features, valid guarantee time and low prizes. Therefore, consumer awareness raising measures and
attitudinal changes of consumers are presumed before Finnish re-use markets of mobile phones will turn

economically viable.

5.5 Evaluation of the survey

Even though conducting a survey via mail offers advantages, such as possibility to detailed questions and
eliminating the interviewer’'s bias (Saphores et al., 2006), the execution of the survey included also some
weaknesses. Firstly, mail surveys tend to have a relatively low response rate (Saphores et al., 2006); in this
case, the response rate was 35%. Another issue is voluntariness to participate in mail surveys. In the survey
in question, an exceptional large proportion of respondents was highly educated; almost 80% of the
respondents notified to hold a polytechnic or university degree, whereas only 39% of the whole Finnish
population of aged 25-64 years have that kind of tertiary education (OECD, 2014). It indicates that well-
educated people have high general awareness of environmental issues and, therefore, they also considered
answering the survey to be important. The phenomenon may have an influence on the results in general and,

therefore, the results of this survey are only suggestive for further research.

6 Conclusions

The purpose of this paper was to gather valuable information about consumers’ recycling behaviour and
perceptions of the current WEEE recovery system in Finland. The study was conducted as a survey in the city
of Oulu in 2013 to find out if consumers are aware of possibilities and the importance of returning WEEE for
recycling and, further what are the current reasons of not returning their old mobile phones for recycling.
Moreover, consumers’ perceptions toward the re-use of mobile phones and possible prerequisites were
enquired.

On the grounds of the survey, we can conclude that the current regional WEEE collection network seems
to be relatively well-known among local residents. Respondents of the survey stated to be aware of the
existence of a WEEE recovery system but, for one reason or another, only half of them chose to take use of
it. When mobile phones are returned, permanent collection points are most commonly used. Permanent
collection points are regarded simple to use; however, the high storing rate at homes indicates that proximity
and convenience of the current system is inadequate to motivate the return of small WEEE. Therefore, the re-
use potential of end-of-life mobile phones is significantly underused at present.

It seems that the awareness of the importance of mobile phone recycling is considerable high;
notwithstanding, awareness has not translated to behaviour. The survey revealed that up to 85% of the users
store their non-used mobile phones at home until a possible future use, which may never come. To change
this attitude of consumers is a fundamental requirement for sustainable waste management. There is a huge
potential in the resources currently stored at homes, waiting for the recycling culture to evolve so that WEEE
recovery will be a mainstream activity. Considering the behaviours that need to change if we wish to achieve
a more sustainable society, the behavioural scope of interventions is of the utmost importance.

The short social life-cycle of EEE has a significant impact on the re-use potential of functional WEEE and
it can be easily lost in the course of purposeless storing. Therefore, to facilitate re-use, and the highest level

of recovery, consumers will need to be committed to return these end-of-use electronics to WEEE recovery
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centres without delays. The survey points out, that there is an explicit need for more information and publicity
on the mobile phone recovery in Finland, especially up-to-date information on retailers’ take-back, to change
current storing habits of consumers. Further, consumers need to be aware that the recovery costs are
embedded in the price of mobile phone and, therefore, the more active use of the WEEE recovery system
should be a public spirit. However, we argue that a monetary deposit system should be considered in the case
of valuable electronics such as mobile phones, in order to motivate the return for recovery. It is also expected
that raising consumer awareness will lead to more environmentally sound behaviour and, ultimately, improved

WEEE recovery efficiency.
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