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ABSTRACT
According to the waste hierarchy principle, which constitutes the basis of European 
waste legislation, waste prevention and re-use are considered – most of the times 
– better waste management options than recycling. However, prevention and re-use 
activities are difficult to operationalise and measure, without a monitoring frame-
work in place. This contribution investigates the potential of re-using end-of-life 
products that have been disposed at recycling centres in Sweden. Recycling centres 
receive a wide variety of materials for recycling, of which a portion could be re-used 
instead. The aim is to identify what product groups can be re-used, the share of these 
potentially re-usable products in the recycling centres, and under what conditions 
their re-use is feasible. A literature review of similar studies, site visits at recycling 
centres in Sweden, and semi-structured interviews with relevant stakeholders were 
used to analyse the potential for re-use in private recycling centres in Sweden. The 
most suitable product groups for re-use identified are building materials, furniture 
and electrical equipment (mainly white goods), as other material types are most-
ly handled by charity organisations (e.g. textiles). There is significant potential for 
increasing re-use operations in recycling centres, but in order to be economically 
profitable it is important to identify the most suitable material fractions (or product 
groups) and engage in strategic partnerships that will allow more effective organisa-
tion of re-use processes.

1.	 INTRODUCTION
Waste management in the European Union (EU) is de-

fined in the Waste Framework Directive (2008/98/EC), as 
amended by Directive (EU) 2018/851, which outlines the 
rules and conditions by which all waste management op-
erations and planning is taking place in the EU Member 
States. It is complemented with a number of Directives 
setting the rules of managing separate waste streams 
(e.g. packaging waste, electronic waste etc.). The central 
principle of EU waste management, as it is expressed in 
Article 4 of the Waste Framework Directive, is the so-called 
“waste hierarchy”. The waste hierarchy addresses the pri-
oritisation of waste management options according to en-
vironmental and resource efficiency aspects. According to 
this hierarchy, waste management operations with nega-
tive environmental impacts are considered undesirable and 
should progressively be limited, and ultimately substituted 
by waste management operations that are considered 
more resource efficient and environmentally sound (Euro-
pean Commission, 2008). 

The waste hierarchy includes the following waste man-
agement operations: (a) waste prevention; (b) re-use and 

preparation for re-use; (c) material and biological recycling; 
(d) energy recovery from waste; and (e) disposal to con-
trolled or uncontrolled landfills, land or water. It is worth 
noting that although the hierarchy is addressing waste 
management, step (a) and partially step (b) of the hierar-
chy deal mainly with non-waste. Waste that is prevented is 
waste not generated, and re-use of a product means that 
the product did not become waste in the first place. How-
ever, step (b) might indicate that a product first became 
waste and then brought back to a suitable condition for re-
use.

The term “re-use” is defined in the Waste Framework Di-
rective as ‘any operation by which products or components 
that are not waste are used again for the same purpose for 
which they were conceived.’ (European Commission, 2008; 
Article 3). Product repair, refurbishment, and remanufac-
turing are all considered to be re-use operations (Ijomah 
and Danis, 2012), and are often environmentally preferable 
to material recycling and manufacturing of new products 
as they save material resources and energy, reduce green-
house gas emissions, and lead to safer handling of poten-
tial toxic substances in products (Sundin and Lee, 2012).

Waste management in the EU has moved steadily up-
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wards the waste hierarchy, prioritising options considered 
as best alternatives. Indeed, the recycling share of munic-
ipal solid waste has increased from 30% in 2004 to nearly 
44% in 2014 (European Environment Agency, 2017). How-
ever, there is an apparent lack of information concerning 
the performance and progress of Member States in re-use 
operations. Considering that preparation for re-use is an 
immediate step up from recycling in the waste hierarchy, it 
would be evident for municipalities and regional authorities 
following waste legislation (and for their subcontracted pri-
vate enterprises) to strive to get to the re-use stage of the 
waste hierarchy.

In Sweden, more than half of all municipal recycling 
centres include the possibility to receive materials for re-
use, such as clothes and furniture, often in collaboration 
with charity organisations. There are also recycling centres 
with adjacent recycling parks that have extended opera-
tions, such as repairs and sales of second hand goods. The 
volume of waste submitted to the municipal recycling cen-
tres is steadily increasing, and so are the possibilities for 
re-use of a variety of products and materials (Avfall Sver-
ige, 2018). Moreover, in addition to the municipal recycling 
centres, private enterprises have capabilities of collecting 
a variety of waste from municipal or private actors within 
their own facilities, with a good potential for re-use (STE-
NA, 2016).

In this contribution, we are investigating the potential of 
re-use and the possibility of ascending the waste hierarchy 
in commercial recycling centres in Sweden. Similar to pre-
vious studies that have analysed the re-use potential in mu-
nicipal recycling centres (Ljunggren Söderman et al., 2011; 
Hultén et al., 2018a; Hultén et al., 2018b), for this study 
we conducted a qualitative analysis of the different waste 
streams treated in two sorting facilities of the largest recy-
cling operator in Sweden. The analysis aimed at assessing 
the type of waste streams and the quality of waste, and 
to examine if the waste could have been re-used instead 
of recycled. In this study, we did not consider the types of 
material such as plastic, metal or wood, but product groups 
such as furniture, building components, etc. Analysis of re-
use potential at product level allows better understanding 
of where and when re-use is feasible, which could facili-
tate new business models for re-use involving the recycling 
centres (Zacho et al., 2018).

In the following sections, the main characteristics of 
re-use concerning environmental, economic and social as-
pects are presented, as well as the legal implications of 
re-use in Sweden. Also, previous experiences with re-use in 
municipal or private entities at various EU Member States 
are detailed to provide background context for our current 
study. Then, the methodological approach of this contri-
bution is presented, followed by the integrated results and 
discussion. Finally, this contribution ends with presenting 
the main conclusions and future research opportunities.

2.	 CHARACTERISTICS OF RE-USE
This section outlines the sustainability characteristics 

of re-using end-of-life (EOL) products and presents the as-
sociated legal and organisational implications of re-use. 

Additionally, previous studies on Swedish and other EU 
re-use centres are presented, highlighting important condi-
tions of re-use relevant to the present study.

2.1	 Environmental benefits of re-use
Waste prevention and re-use is generally considered 

a better environmental option than other treatments of 
waste. For instance, preventing the generation of one kilo-
gramme of textile waste can potentially reduce carbon 
dioxide (CO2) emissions by 15 kg, while the amount of re-
duced emissions is 8 kg of CO2 if that one kg of textiles 
is re-used and approximately 0-3 kg emissions reduction 
if textile waste is recycled (Avfall Sverige, 2015). A devia-
tion from this general principle can occur when products 
have been designed to be much more energy-efficient in 
the use phase of their life-cycle. Generally, products that 
have a large energy consumption after manufacture are 
not favourable for re-use (Gutowski et al., 2011). Another 
example of products that are less suitable for re-use are 
products that contain hazardous substances which, when 
re-used, persist in the product stock in use and are not 
phased out (Eriksen et al., 2018).

A previous study by Ljunggren Söderman et al. (2011) 
measured the environmental impacts of re-use by life cycle 
assessment (LCA) methodology, using as case study the 
recycling centre Alelyckan situated in Gothenburg, Sweden. 
Contrary to a “traditional” recycling centre, where received 
waste are destined solely for recycling, the Alelyckan re-
cycling centre offers the opportunity to collect waste for 
re-use before they reach the recycling bins. In 2010, the re-
cycling centre prevented 358 tonnes of waste, which corre-
sponds to 5.6 per cent of the total weighted waste received 
at the centre (Ljunggren Söderman et al., 2011). Figure 1 
shows the amount of waste collected for re-use (tonnes) 
and the amounts that were actually re-used in each product 
category. The figure shows that the product groups with the 
largest amount re-used were textiles and metal products. 
Books were also commonly collected, but these proved dif-
ficult to re-use. Furthermore, the figure shows that all wood 
construction products collected were eventually re-used.

The study investigated, among other things, the environ-
mental impacts (in the form of greenhouse gas emissions, 
acidification and eutrophication) due to avoiding new pro-
duction and waste transport, and the increase or decrease 
in energy recovery (as in Sweden, most waste that is not 
re-used, composted or recycled is burned in municipal in-
cinerators connected to district heating systems). The LCA 
calculations for the 358 tonnes of waste that could be re-
used confirmed that the greatest environmental benefit is 
due to replacement of new production. The carbon dioxide 
savings that could be made in one year by the introduc-
tion of Alelyckan, compared to a conventional recycling 
centre were, 1,300 tonnes of carbon dioxide equivalents 
(Ljunggren Söderman et al., 2011). This amount is equal to 
the total emissions of 120 Swedes over one year, including 
private and public consumption in and outside Sweden, i.e. 
about 11 tonnes per person per year (SEPA, 2018a). It is pri-
marily textiles and small electric and electronic equipment 
(EEE) that have a major impact on avoided greenhouse gas 
emissions during re-use. For textiles, the result is largely 
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influenced by the fact that large amounts of textiles were 
collected at the recycling centre, while small EEE have a 
greater environmental impact per tonne collected (Ljun-
ggren Söderman et al., 2011).

The study also showed that in 2010 the recycling centre 
prevented emissions of substances with acidifying and eu-
trophication effect by 10 and 1.5 tonnes respectively, which 
is in the order of the annual emission of 400 Swedes. In 
conclusion, the study noted that if all recycling centres in 
Sweden were rebuilt with a re-use concept similar to Alely-
ckan, then about 80,000 tonnes of waste could be prevent-
ed annually (Ljunggren Söderman et al., 2011), which is as 
much waste generated as in a medium-sized Swedish city, 
taking into account that a Swede generates on average 473 
kg of household waste per year (Avfall Sverige, 2018). 

2.2	Economic aspects of re-use
The economics of a business, whether private, non-prof-

it or public, plays a central role in determining its feasibil-
ity and long term sustainability. Unlike conventional recy-
cling centres, the operating cost of a centre with a re-use 
focus is higher. Personnel costs increase as more staff is 
required to sort the incoming waste, inform visitors, and 
label waste that has been prepared for re-use. Higher prem-
ises costs arise as a result of an additional sorting station, 
storage facilities and more sorting containers (WSP, 2012). 
There are various alternatives to cover the increased costs. 
One example is to regulate the municipal waste tariff. This 
is possible since the preparation of waste for re-use can 
be classified as a recycling activity. There is therefore no 
legal obstacle to using income from the waste tariff to fi-
nance such activities (Avfall Sverige, 2014). In addition, it 
is commonly observed that re-use organisations in several 
EU countries have been receiving state support, directly or 
indirectly, to maintain their operations (Zajko and Hojnik, 
2014).

Furthermore, the waste collected for re-use has an eco-
nomic value as a product. It can therefore be assumed that 
re-use of products can also have higher economic benefits, 
in contrast to recycling (Avfall Sverige, 2015). The waste 
streams entering a recycling centre can be quite hetero-
geneous and can also vary depending on the season. This 
means that even the commercial value of the waste may 

vary, thus also the interest from external actors. The types 
of products received also affect the value of the waste. 
Products with a high commercial value will most probably 
not be left at a recycling centre (although this is not always 
the case). Products that end up in a recycling centre are 
most often things that households do not consider suffi-
ciently valuable to divert in a second-hand market outlet. 
However, there is still some residual value in them, which 
can be harnessed if the recycling centre is connected to 
repair services (Hultén et al., 2018a).

2.3	 Social aspects of re-use
The social effects of re-use concern mainly increased 

employment and inclusiveness. Traditionally, non-profit 
second-hand businesses provide a workplace opportunity 
for many people who find it difficult to enter the labour mar-
ket in any other way. A study conducted to investigate so-
cial benefits related to second-hand activities (Jannesson 
and Nilsson, 2014) concluded that a large proportion (74%) 
of people employed in a second-hand business, through an 
internship or work training (subsidised by public unemploy-
ment services), experienced increased meaningfulness, 
reduced stress, increased participation in society and im-
proved social relations. There are also social effects for 
customers who buy second-hand products. A growing sec-
ondary market would have a positive effect on households 
as they gain greater access to affordable products. Other 
positive effects for the consumer may be the feeling of act-
ing environmentally conscious or that the money from pur-
chasing second-hand goes for a charitable purpose (Shaw 
and Williams, 2018).

2.4	Legal aspects of re-use
An important parameter when designing a re-use cen-

tre is the embedded legal framework concerning the man-
agement of waste and associated re-use activities. In Swe-
den, according to the Environmental Code (SFS 1998: 808), 
each municipality is responsible for disposing or recycling 
household waste. Part of the municipal responsibility is 
therefore to establish recycling centres where citizens can 
leave waste that are not collected from households. When 
a product has been submitted to a recycling centre, this 
is transferred to the municipality’s ownership. The right of 

FIGURE 1: Collected and re-used amounts of waste at Alelyckan recycling centre in 2010 (Ljunggren Söderman et al., 2011). Note: EEE 
stands for Electric and Electronic Equipment.
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ownership means that the municipality has the exclusive 
right to decide on how the waste is to be treated, taking 
into account national guidelines such as the waste hierar-
chy (Avfall Sverige, 2014).

For businesses that handle products submitted with 
the explicit purpose of being re-used, and thus will not be 
classified as waste, a waste management permit does not 
have to be applied, according to the Environmental Assess-
ment Ordinance (SEPA, 2017).

For re-use to be possible, in some cases it is required 
that the submitted waste is in some way processed or pre-
pared for re-use. This may, for example, involve checking, 
repairing or cleaning. In the most recent amendment of the 
Environmental Assessment Ordinance (SFS 2013: 251), a 
point of appeal was added, namely para. 47 “Preparation 
for re-use” with business code 90.29. This facilitates the 
operations of businesses that work with preparation for 
re-use, as such activities are classified obligatory for no-
tification and therefore do not have to undergo an authori-
zation process, but only a notification to the municipality is 
required (SEPA, 2017).

An important aspect to take into account in munici-
pal sales of recycled goods is the Competition Act (SFS 
2008:579). This is because the state, county council and 
municipality must not conduct a sales activity that can dis-
tort or impede private competition. This may be the case 
if waste at a recycling centre is pre-treated and sold under 
municipal auspices. Other recycling operators do not have 
the same opportunity and can be disadvantaged. One pos-
sible interpretation, however, is that other actors are not 
able to run collection, sorting and preparation for re-use 
to the extent required to fulfil the municipal responsibility, 
and therefore there is no competitive advantage for the 
municipality. Regardless, the municipalities must take into 
account the Local Government Act (SFS 1991: 900) which 
states that a municipality must not conduct activities with 
a profit interest and that all activities within municipal oper-
ations must have a public interest purpose (Avfall Sverige, 
2014).

To circumvent potential distortion in competition, and 
legally uncertain practices, municipalities could cooperate 
with private actors (Hultén et al., 2018a). The contractual 
form between a municipality and private actors affects the 
legal framework of the collaboration. The dividing line is 
defined by who pays and for what. Hultén et al. (2018a) 
provide several examples to illustrate such inconsisten-
cies. For instance, if a municipality gives collected prod-
ucts to private operators, this can be seen as unauthorized 
individual support for traders. Transparent selection pro-
cesses among players are needed and at least local rent 
or similar should be paid by the private parties. In another 
example, a municipality could pay private actors to receive 
collected products, and this could be considered as the 
provision of service to the municipality, and in that case 
formal public procurement processes must be applied. 
Finally, a municipality could sell collected products to pri-
vate operators. Procurement or selection among relevant 
actors is not required formally if sales are made at market 
prices. On the other hand, if the sale is made by renting an 
area or at a discounted price, it may be an unauthorized 

individual support for the trader and the selection process 
becomes necessary. 

2.5	 Re-use potential in municipal recycling centres 
in Sweden

To identify the potential of re-use in a recycling cen-
tre, it is important to identify the type of products that are 
submitted and the condition they are in. A recent study 
conducted in two municipal recycling centres in Sweden 
(Norra Hamnen in Malmö and in Örkelljunga) quantified the 
received waste for re-use and assessed its quality and re-
use potential (Hultén et al., 2018a; Hultén et al., 2018b). 
In total, 15.5 tonnes of waste was examined through com-
position analysis, and the re-use potential of nearly 17,000 
products was assessed.

About a quarter of the waste examined was considered 
commercially or functionally re-usable (Figure 2). A very 
small percentage was judged to be commercially re-usa-
ble after repair (3%), but many of the products that were 
considered to have a resale value in their existing condi-
tion would have a higher value if they were also repaired. 
Among all items deemed re-usable, a further distinction 
was made between commercially re-usable and function-
ally re-usable products. The latter, although retain func-
tional capability (i.e. product can be used for its intended 
purpose), they have negligible economic value and are not 
commercially viable. That waste category constituted five 
percent by weight, including products such as used socks 
and plastic pots. More than two-thirds of the waste that 
was investigated consisted of other waste types such as 
packaging and garden waste or products in poor condition 
that could not been re-used.

The largest amount of commercially re-usable prod-
ucts did not belong to product groups traditionally handled 
by charity organizations, as for instance clothes. Building 
products, furniture, pallets and tools were commonly the 
ones that were identified with a high re-use potential. Re-
pair work was not judged to be able to increase re-usable 
amounts to any notable extent, even if it was performed 
with no cost. Repair work could, however, increase the 
value of products already considered to be commercially 
re-usable. A simple cleaning would increase the value of 
the majority of products.

Hazardous substances were found in re-usable prod-
ucts, but not at alarming levels. Non-metallic toys and 
household utensils contained lead and nickel in 10 to 35 
per cent of the products. Among toys and household uten-
sils made of plastic or textile, bromine was detected in 20 
and 25 per cent of products respectively. Laboratory tests 
revealed negligible levels of Polycyclic Aromatic Hydro-
carbons (PAHs) and Perfluorinated Alkylated Substances 
(PFASs) in all samples. Phthalates were detected in half 
the samples but at levels below current legal limits. These 
findings cannot be used as general conclusions whether 
any specific kind of product should be re-used or not. The 
reason for this is that two very similar products may con-
tain different levels of hazardous substances (Hultén et al., 
2018a).
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3.	 RE-USE EXPERIENCES IN EU MEMBER 
STATES

Several re-use initiatives have sprung across the EU 
in recent years, with varying levels of success and organ-
isational structures. In this section, following the detailed 
case study in Sweden (section 2.5), we present briefly a 
few initiatives that have provided increased re-use poten-
tial, as documented in literature. We take a closer look at 
the case of Flanders’ KOMOSIE (Re-use network) and at re-
use case studies in Austria, Denmark and Spain.

3.1	Re-use network in Flanders
The Flemish re-use network is represented by the 

non-profit organisation KOMOSIE, which stands for Feder-
ation of Environmental Entrepreneurs in the Social Econo-
my. It is an umbrella organisation consisting of all re-use 
centres in Flanders, which have been accredited by the 
Public Waste Agency of Flanders (OVAM). The main pillars 
of success for the establishment of the re-use network in 
Flanders include: (1) the integration of re-use activities with 
the regional employment policy; (2) the close collaboration 
with municipalities by forming inter-municipal partner-
ships; (3) the pursuit of professionalization in operations 
and the constant monitoring and quality control; and (4) a 
carefully planned and communicated marketing policy, as-
sisted by the support of the umbrella organisation KOMO-
SIE (Vandeputte et al., 2015).

By the beginning of the 1990s, the Flemish Waste 
Management Plan introduced the mandatory door-to-door 
collection of bulky household waste at least twice a year 
by municipalities, and the sorting of any recyclable mate-
rials. This requirement drove the municipalities to enact 
inter-municipal partnerships and to redesign their munic-
ipal solid waste policy. Re-use centres responded to this 
policy-driven opportunity by rapidly profiling themselves as 
an indispensable actor in the household waste collection 
and thus received a complementary role in the municipal 
waste policy (Vandeputte et al., 2015). Therefore, the Flem-
ish re-use centres could sign agreements individually with 

OVAM, and with this they would receive annual subsidy for 
four successive years, in line with the duration of the Waste 
Management Plan. To be eligible for this subsidy, the re-
use centres were required to participate in supporting the 
Flemish prevention and recycling policy and to report annu-
ally their activities to OVAM. As a result, the re-use centres 
became strongly embedded within the Flemish waste pol-
icy and started to gain greater momentum (Vandeputte et 
al., 2015). Moreover, the re-use centres were integrated into 
the legal take-back obligation of waste electric and elec-
tronic equipment (WEEE), by the ordinance of the Flemish 
Government of 17 December 1997 on the establishment of 
the Flemish regulations regarding the prevention and man-
agement of waste (section 3.5 Brown and White goods Art. 
3.5.2). With this decision, the collected amounts of WEEE 
by the Belgian Producer Responsibility Organisation (PRO) 
Recupel would be redirected first to re-use centres for po-
tential re-use and preparation for re-use, before reaching 
the subsequent recycling stage within the waste hierarchy 
policy framework (Vandeputte et al., 2015).

The professionalization of the re-use centres was an 
important step to consolidate the position achieved within 
the waste policy. To increase the profile of re-use centres 
and raise the confidence and sales of re-used products, it 
was necessary to develop a strong brand with a far-reach-
ing communication strategy. Moreover, to boost confidence 
and quality in their products, re-use shops associated with 
the network (De Kringwinkel shops) introduced periodic 
external auditing that ensured a set of quality standards, 
in line with international practice (Vandeputte et al., 2015). 
The re-use network went even a step further, by introducing 
their own quality label for re-used goods named “Revisie”, 
mostly in relation to re-used electrical equipment. The “Re-
visie” quality label reassured the customers that an electric 
device from the re-use shop (De Kringwinkel) would work 
properly and safely. Every device was subjected to thor-
ough technical inspections, and if needed it would be pro-
fessionally repaired and tested (Gåvertsson et al., 2018).

Profit generation is not a goal in itself for the re-use 

FIGURE 2: Results of the composition analysis of waste at two recycling centres (Norra Hamnen in Malmö and Örkelljunga), showing re-
use potential expressed by weight of received waste (Hultén et al., 2018a).
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shops, but healthy financial performance is a necessary 
condition for sustainable operations and employment op-
portunities. Re-use shops that mainly rely on subsidies or 
on the goodwill of volunteers for daily operations cannot 
lead sustainable business (Vandeputte et al., 2015). The to-
tal turnover of re-use centres in Flanders is made up from 
two main sources, namely the shop-generated sales and 
the subsidies. Shop revenue is generated from the sale 
of re-used goods, which constituted 39% of the revenue 
in 2014. Other revenues are generated from the sale of 
materials to the recycling sector and tonnage fees for the 
collection (14% of the total revenue). The rest and most im-
portant share of the revenues was attributed to subsidies, 
mostly given for employment (Vandeputte et al., 2015).

There are 31 re-use centres in Flanders which are cate-
gorised by OVAM in 2 groups, the centres that operate on a 
broader scope (22) and the traditional ones (9). Traditional 
re-use centres collect only EOL products that have a re-use 
potential (not waste), while the broader scope centres have 
the possibility to collect larger amount of bulky waste (in-
cluding also non-reusable items). Of the total quantity of 
collected products, approximately half of the goods redi-
rected for re-use in 2014 were furniture and textiles, both 
in quantity (kg) and value (EUR). In the case of WEEE, just 
12% of the collected amount was re-used, while the rest 
was diverted to recycling. Only one out of four books and 
multimedia (record vinyls, compact discs, etc.) could be re-
used through the re-use shops in Flanders. Approximately 
55% of the total goods inflow was non-reusable (Vande-
putte et al., 2015).

3.2	 Re-use case studies in Denmark and Spain
There are very few case studies in scientific literature 

investigating the potential for re-use in recycling centres 
and/or through separate collection of reusable EOL items. 
One case study refers to a project in a municipal waste 
management company in Northern Denmark (Zacho et al., 
2018) and another study analyses the findings of a pilot 
study of separate collection for re-use in Spain (Bovea et 
al., 2016). 

In the case of the municipal waste company in Den-
mark, the revised configuration of the regional recycling 
centre included a re-use shop with a workshop where the 
preparation for re-use processes were conducted, employ-
ing nine contracted full-time employees and six employ-
ees on special conditions who might otherwise have been 
outside the labour market. The latter have been employed 
through collaboration with the municipality’s employment 
office and they had a mentor in their job training (Zacho et 
al., 2018).

After the introduction of the re-use centre, the amount 
of reusable items that were collected out of the combus-
tible waste stream doubled and reached 3.23% of the total 
in 2016. The labour and logistical input to the process of 
sorting out and processing EOL products for re-use was 
so costly that the revenues from the sales of re-used prod-
ucts just covered the expenses. This means that the value 
of items for re-use at the recycling centre do not result in 
economic profits, but the benefits are mostly concentrated 
in the local employment opportunities that re-use provides. 

The economic value of EOL products is at the lowest point 
at the stage of collection. If the preparation processes re-
sult to a deficit, the expenses will ultimately be charged to 
the citizens that are serviced by the municipal waste organ-
isation (Zacho et al., 2018).

Bovea et al. (2016) proposed a general methodology 
for assessing the potential re-use of small WEEE, focusing 
on devices classified as household appliances. The study 
presented a first approach to the ‘‘preparation for re-use” 
strategy that the EU WEEE Directive (2012/19/EU) advo-
cates. The case study covered a selective collection cam-
paign of small household WEEE in Castellon de la Plana 
(Spain) from March to June 2015. The campaign was car-
ried out in collaboration with a social enterprise which was 
authorised for the management of WEEE. The collection 
points were located in different educational centres locat-
ed across the town. After assessing a sample of 87.7 kg 
(96 units) from the collected small household WEEE, it was 
calculated that 30.2% of that sample were redirected to re-
cycling, 67.7% had a potential for re-use, and 2.1% could be 
re-used directly (Bovea et al., 2016).

3.3	Re-use operations in Austria
Austria has a well organised waste system that enables 

the collection of bulky waste from households, including 
bulky waste wood, household scrap metal (excluding pack-
aging) and WEEE among others. In 2010, it was reported 
that 601,700 tonnes of re-usable items have been collected 
in Austria, which means approximately 72 kg per capita of 
formally collected bulky waste (BMLFUW, 2010). On top of 
that, Ramusch et al. (2015) investigated that additionally 
up to a further 12 kg per capita might have ended up as 
waste taken care of by the informal or second-hand sector, 
which exported them for re-use in nearby countries. This 
resulted to an estimation of approximately 100,000 tonnes 
of additional reusable items informally collected in Austria.

A widely publicised example of re-use in Austria refers 
to the Repair- and Service Center R.U.S.Z (Reparatur- und 
Servicezentrum R.U.S.Z) in Vienna. Founded in 1998 as a 
non-profit organisation, the centre pursues economical, en-
vironmental, and social outcomes, as documented by the 
recovery and repairing of about 8,000 used products per 
year, and the reintegration of long-term unemployed per-
sons (Lechner and Reimann, 2015).  

R.U.S.Z receives used products from different sources. 
The main ways to collect products is either through direct 
delivery to the store by the customer, or through a collec-
tion service at the customer’s home. Acquisition quanti-
ties coming from both sources of supply can be actively 
influenced by a fee for the pick-up service or by efforts for 
advertisement and information. More than half of product 
acquisitions is through delivery by customers to the shop. 
Since 2012, R.U.S.Z charged a fee of EUR 9 for the pick-up 
service, compared with EUR 24 in the year 2011. The price 
reduction was due to the public support of the municipali-
ty of Vienna which subsidised the pickup service (Lechner 
and Reimann, 2015).

All products that are processed in R.U.S.Z can be sold 
relatively easy, as the demand is – on average – greater 
than the number of processed items. Finished re-used 
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goods are not always sold instantly but there is a certain 
delay between the end of processing and the actual sale, 
so the time when a product is finished may not necessar-
ily coincide with the demand for a product. Regarding the 
sale prices of re-used goods, a rule of thumb by R.U.S.Z is 
to charge one third of the price of a new product for the 
equivalent re-used one. In case of high quality refurbished 
products, in an “as-new” condition and those associated 
with a prestigious brand image, the sale price can be up to 
half of the price of a new product. Moreover, following le-
gal requirements, R.U.S.Z can also offer a guarantee of one 
year for repaired products (Lechner and Reimann, 2015).

R.U.S.Z has been supported widely by recurring media 
campaigns, assisted by the municipality of Vienna. How-
ever, this case study also indicated that there was a lack 
of collaboration between manufacturers, retailers, and the 
re-use sector, despite the fact that national and regional 
legislation aimed at boosting preparation for re-use ac-
cording to EU Directives. Large retailers in Austria take 
back customers’ used white goods when selling a new one 
but they are not willing to cooperate with the R.U.S.Z by 
providing the collected items, as they fear that the re-used 
white goods could affect the volume of their own sales. 
According to R.U.S.Z, the retailers’ superior market position 
in collecting used items was one of the main reasons for 
low supply of used products at the re-use centre (Lechner 
and Reimann, 2015).

In a study concerning the replacement, repair and re-
use of mobile phones in Austria (Wieser and Tröger, 2018), 
a different perspective is presented on why supply of used 
goods might be shrinking. Austrian consumers are gener-
ally avoiding to dispose of their old phones. The authors 
suggest that offering warranties for used phones may be 
the most effective way for establishing a viable domestic 
re-use market. A functioning repair system and ease of dis-
assembly of EOL products are essential components for a 
sustainable re-use sector. However, it is observed that us-
ers do not repair broken mobile phones, partly due to the 
high cost associated with repairs. Therefore, a combina-
tion of tax cuts for repair services and more information 
about the reparability of mobiles could encourage people 
to repair defective devices (Wieser and Tröger, 2018).

4.	 METHOD
A qualitative analysis of the different waste streams in 

two sorting facilities of the largest private recycling oper-
ator in Sweden was conducted for this study. The analy-
sis aimed at assessing the type of waste streams and the 
quality of waste, to examine if the waste could have been 
re-used instead of recycled, and to assess the potential for 
re-use of the identified waste streams. The approach in 
this contribution followed previous studies on the analysis 
of re-use potential in municipal recycling centres in Swe-
den (Ljunggren Söderman et al., 2011; Hultén et al., 2018a; 
Hultén et al., 2018b) and Denmark (Zacho et al., 2018), 
however, without quantitatively analysing the samples due 
to confidentiality issues (business competition). 

The scope of the study derives from the strategic am-
bition of Sweden to transition to a resource efficient low 
carbon economy and to sustain growth and jobs. In this 
effort all economic actors have particularly important roles 
to play, and besides the public waste management author-
ities a number of private actors are actively involved in re-
cycling and re-use operations. Specifically, as the resource 
efficiency agenda is advancing within a circular economy 
paradigm, more and more private enterprises are request-
ing re-use solutions for their discarded equipment. There-
fore, private actors primarily active in recycling so far, have 
been particularly keen to explore new ways to increase the 
re-use potential of EOL equipment. 

To collect empirical evidence on the potential of re-use, 
on-site field investigations were conducted in two recycling 
centres of the largest private recycler company in Sweden 
(henceforth Recycling company A). The visits were com-
plemented by ten interviews with relevant stakeholders in 
the recycling and re-use sector in Sweden, both public and 
private. The majority of stakeholders interviewed were con-
nected to the Recycling company A, holding various posi-
tions, from branch manager to research and development 
coordinator. Further interviewees were identified through 
non-probability sampling method (Bryman, 2016), follow-
ing suggestions or direct collaborating stakeholders of the 
company. The full list of interviewees is presented in Table 
1. The examined recycling centres are located in Malmö 
and Kristianstad, both in the Scania region of South Swe-
den.

# Stakeholder type Interviewee role Sector Type

1 Recycling company A Head of sustainability Recycling Private

2 Recycling company A Branch manager (Stockholm) Recycling Private

3 Recycling company A Branch Manager (Malmö) Recycling Private

4 Recycling company A R&D project manager Recycling Private

5 Recycling company A Branch manager (Kristianstad) Recycling Private

6 Recycling company A Branch manager (Linköping) Recycling Private

7 EEE producer responsibility organisation (PRO) Vice CEO - Business development Recycling / Re-use Private

8 Re-use municipal company Work supervisor Re-use Public

9 Re-use municipal department Project manager Re-use Public

10 Re-use company Marketing director Re-use Private

TABLE 1: List of interviews.
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The design of the semi-structured interviews purpose-
fully included open-ended questions in order to capture 
the diversity of opinion among the different stakeholders 
in the company and the associated stakeholders outside 
the company. Although semi-structured interviews are 
sometimes criticized for lack of generalizability, they are 
beneficial at providing in-depth exploration of the subject 
of interest and for seeking new insights (Bryman, 2016). 
Individual interview guides were used, as the interviewees 
are engaged in different departments and positions in re-
lation to potential re-use operations, both internally and 
externally. Due to geographic disparity of the interviewed 
stakeholders, the majority of interviews were conducted by 
telephone.

5.	 RESULTS AND DISCUSSION
5.1	 Site visits at two recycling centres in South 
Sweden (Scania)

For the purposes of this study, two recycling centres be-
longing to the largest recycling company in Sweden were 
visited (in Malmö and Kristianstad), and their organisation 
and operations is presented in this section. The recycling 
centre in Malmö mainly handles iron, other non-ferrous 
metals, hazardous waste, electronics, paper and plastic. It 
also handles a small portion of wood waste and rubber. 
Waste is transported to the Malmö recycling centre from 
a variety of client companies, but also from other recy-
cling centres across the country that belong to Recycling 
company A. Iron, aluminium and other metals are treated 
by cutting and packaging into smaller parts for shipping to 
smelting facilities in Sweden and abroad. Also hazardous 
waste, electronics, paper and plastic are sent on to other 
recycling facilities. So, the recycling centre acts solely as 
a sorting and logistics facility, while the actual recycling of 
materials happens elsewhere.

The recycling centre in Kristianstad differs from the 
company’s other facilities, as it includes a municipal recy-
cling centre within its premises. Private persons come to 
the recycling centre, as well as companies to dispose waste 
for recycling. The centre handles about 70,000 tonnes ma-
terial per year, focusing on so-called alternative raw materi-
als such as building materials, pressure-impregnated wood 
and garden waste. Building materials are recycled and 
pressure-treated wood is treated as hazardous waste. The 
garden waste is crushed and sieved and then composted 
to soil or turned to biofuel for heating plants. The recycling 
centre receives also EEE waste, which is then forwarded to 
the company’s major recycling facility in Halmstad. 

This recycling centre is collaborating with the social 
services of Kristianstad municipality, which drives a sec-
ond-hand store in connection to the recycling centre. There, 
individuals can leave everything from electronics, furniture 
and household items to clothes, toys and books. Individ-
uals have the option to dispose items and materials in a 
container for re-use in close proximity to containers for re-
cycling. The items left for re-use are sorted and repaired if 
necessary, and then the items go on for sale in the store. 
Cooperation with the social services means that people 
with special needs and people in training can receive em-

ployment, which contributes to the social aspect of sus-
tainability. The staff working there has shown great appre-
ciation for this collaboration, and the job promotes their 
creative and social development. The second-hand store, 
which has a large number of visitors, has also become pop-
ular among the inhabitants of the municipality and in the 
rest of Scania region.

5.2	 Analysis of interviews 
Through the interviews with key staff of Recycling com-

pany A and other relevant external stakeholders, a number 
of common obstacles for re-use were identified, largely 
consistent with what has been mentioned in literature. Due 
to the current legal framework, re-use of certain products 
is not possible. When a product is classified as waste, it is 
not allowed to be removed from the receiving waste facility 
and thus not allowed to be re-used. However, it is possible 
to bring waste under the condition “preparation for re-use” 
which would allow a product to become re-usable under 
certain conditions, fulfilling a number of criteria according 
to EU Waste Directives. The classification of EOL products 
as waste can be avoided by introducing separate collection 
of the incoming items into reusable fractions –meaning 
they are not waste– as in the case of Swedish recycling 
centres with an embedded re-use section and the collec-
tion services of re-use centres in Flanders and Vienna.

A product’s design can make re-use more difficult, es-
pecially if it is difficult to dismantle and repair the product 
(Vanegas et al., 2018). Transport and logistics can also pre-
vent re-use. Many products are damaged during transpor-
tation (Cole et al., 2018). For these products it is difficult 
to estimate any potential for re-use as they are not intact 
upon arrival at the recycling centre, and effective re-use 
practices require upstream measures. This is especially 
true for white goods. Further, for re-use to be economically 
feasible and profitable there needs to be a certain volume 
of a specific product (or product group) and an efficient 
process to prepare it for re-use. Previous experiences with 
re-use of ad-hoc collected products that do not form econ-
omies of scale, as in the case of the municipal recycling 
centre in Denmark, showed that re-use is not profitable but 
can marginally cover the costs of preparation for re-use 
(Zacho et al., 2018). 

Additionally, peoples’ attitude to re-used products is 
considered a significant obstacle. Private individuals may 
be negatively inclined to re-use due to lack of information 
about the product and its functionality, or its potential haz-
ardousness (Ylä-Mella et al., 2015). Moreover, it is quite 
common that people would throw away functional prod-
ucts due to the desire to upgrade their products and ac-
quire the latest version available on the market, although 
this is not always the case as Wieser and Tröger (2018) 
illustrated in a case of mobile phones re-use in Austria.

An overarching obstacle to re-use is the additional 
workload and time it would take to prepare a product for re-
use. The product must be sorted out, checked, cleaned, re-
paired (if needed), quality assured, transported and finally 
sold to a customer. The potential product opportunities for 
re-use identified through the interviews include: 1) building 
materials, 2) furniture, and 3) consumer electronics. There 
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is potential to re-use whole white goods, or components in 
white goods, but this must be done upstream before the 
goods arrive at the company’s premises. Ultimately, the po-
tential for re-use is largely influenced by the type of facility, 
as it is common that different facilities receive and handle 
different types of waste.

For materials such as bricks and tiles, there are clear 
incentives for re-use instead for recycling. This is because 
the former leads to significantly reduced environmental 
impacts compared to the latter (Nußholz et al., 2019). 
Moreover, these materials are relatively more expensive 
compared to other building materials such as wood and 
plaster. Increased re-use of construction and demolition 
waste could be achieved in different ways, for instance 
through material exchanges linked to either construction 
and demolition companies or recycling companies. There 
are several existing platforms that offer such services, 
which are mainly independent initiatives not being part of 
construction and demolition companies or conventional 
recycling companies. Furthermore, focus should be placed 
on demolition practices that favour separate collection of 
building components such as windows and doors, which 
will effectively increase their re-use potential. However, this 
can be a costly endeavour that might not be feasible by just 
one recycling company. Policy support in this area could 
incentivise the uptake of more selective demolition in the 
future. Differentiated fees between sorted and unsorted 
construction and demolition waste disposal could ration-
alise and balance the higher cost of selective demolition, 
which today directs demolition actors to prefer convention-
al demolition practices. Sales of re-used building materials 
could become a part of the recycling company’s business 
model, for example by cooperating with actors already ac-
tive in this area (e.g. Malmö Återbyggdepå). 

In the case of re-using furniture, transport and ware-
housing can be complicated and costly, and these consist 
major obstacles in re-use potential (Öhgren et al., 2019). 
Transportation and storage of furniture for re-use requires 
more space and needs to be handled more carefully than 
material just for recycling. Local solutions for the sale of 
re-used furniture is an environment-friendly and cost-effec-
tive alternative, compared to a national scheme where the 
furniture must be transported longer distances. This point 
was also illustrated in the case of the re-use centre in Vien-
na, where finished products for re-use would be redirected 
back to the market in irregular time intervals and be able to 
cover the local demand of the citizens of Vienna (Lechner 
and Reimann, 2015). A large amount of office furniture with 
high potential for re-use usually becomes available when 
companies relocate or restructure. Through collaboration 
with other actors, Recycling company A can find opportu-
nities for re-using such furniture before they arrive at the 
recycling centres, thus avoiding the large and costly trans-
portation to and from the recycling centres. Then, there 
is potential to cooperate with, for example, moving com-
panies which also transport furniture in a safer manner, 
avoiding damage of the product. Consumers’ preference to 
divert old furniture for re-use is relatively high, and being 
offered an easy way to dispose old furniture is considered 
of great importance. 

A major obstacle to the re-use of EEE is the desire of 
consumers to buy new products instead of used (Ylä-Mella 
et al., 2015). Newly manufactured products can be rela-
tively inexpensive, which makes it economically accessi-
ble (Watson et al., 2017). In order to be able to increase 
the re-use of EEE, it is important to have secure handling 
already from the collection stage, as these products can 
be damaged easily if not handled properly. The case study 
of selective collection of small household WEEE proves 
this point and indicates that the re-use potential can be up 
to 70% of the collected WEEE (Bovea et al., 2016). When 
WEEE arrive in the recycling centres, it is usually too late 
to restore or dismantle them, as it is often not economi-
cally desirable. In addition, there is uncertainty about the 
products’ performance and safety. Used EEE may have 
been disposed due to electrical faults, which can lead to 
fire risk and danger for further use. One incentive for re-us-
ing electronics is to provide a warranty or quality label on 
the re-used product (Gåvertsson et al., 2018). In this way, 
the customer can feel safe because the product is guar-
anteed to work properly for a certain period of time after 
the purchase. This is something that companies working 
exclusively with re-use (repair and remanufacturing servic-
es, as in the case of R.U.S.Z in Vienna) can readily offer, 
but it might be more difficult for a recycling company to 
provide – let alone costly. However, there is still potential 
for salvaging components of damaged EEE that are still 
operational and can find a second life as spare parts on the 
market, provided prices can match the costs of operations 
(dismantling, cleaning and forwarding to the market) per-
formed by the recycling company. 

5.3	 Actions for increasing re-use in private recy-
cling centres

Recycling company A, the subject of analysis in this 
contribution, would firstly need to focus on re-use opportu-
nities from waste received directly through industrial part-
ners rather than what comes from its recycling centres, 
which usually exhibit unpredictable and heterogeneous 
waste flows. Thus, it can reap the readily available opportu-
nities and work with customers to develop business agree-
ments that favour re-use, already before the collection of 
EOL products. Materials sorted out for re-use from private 
individuals and other customers at recycling centres are of 
varying quality and often require further processing, which 
is labour intensive.

Additionally, Recycling company A could focus on 
products identified in its recycling centres by this study, in-
cluding bricks and tiles, furniture and white goods, to the 
extent possible. EEE in the company’s recycling centres 
are difficult to re-use, however, there is some potential for 
white goods. Cooperation with other companies is seen as 
a key action, for example with other private re-use and sec-
ond-hand sales enterprises or the Swedish EEE Producer 
Responsibility Organisation (PRO) ‘El-Kretsen’, to enable 
the re-use of white goods. Establishing an on-line platform 
for sales of white goods is a step in the right direction. The 
most important issue about both furniture and EEE is that 
the handling of the products is done carefully.
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It can be problematic for a recycling company to handle 
at the same time sales, repair and storage of products and 
materials for re-use, as it is not included in the company’s 
current business model. However, Recycling company A 
could act as an intermediary in the re-use process, by sort-
ing out the products and materials that could be re-used 
and forward them to other actors who are responsible 
for repair and sales of second-hand goods. This requires 
further development of the current business model of the 
company and its logistics solutions. Moreover, collabora-
tion with diverse actors is required, while also finding mu-
tual profitability within the network and the re-use process. 
One barrier is that it requires time and resources to develop 
new business models, therefore investments must be able 
to be repaid through the re-use process. The operations 
may initially run at a loss until more efficient processes 
and larger volumes are established. Another difficulty is 
that the process involves many steps and actors with dif-
ferent costs for both work and transport. The profit margin 
can therefore be small, if there is not high enough value 
remaining in the products at the secondary market. Some 
products received at recycling centres may have a low pur-
chase price and therefore reflect a low value in the sec-
ondary market. So, it is not economically viable to repair 
and sell these products. Interestingly, our interview with the 
PRO revealed that in the case of white goods there may be 
more value in single components than in the entire product. 
This is due to the fact that the breakdown of a white good 
tends to be caused by single components. Access to com-
ponents can therefore support repair activities, as newly 
manufactured spare parts tend to be expensive.

Special potential for re-use is available for materials 
that appear in large volumes, as this means a more predict-
able flow that can be managed more effectively. Compa-
ny executives in the recycling sector generally believe that 
re-use can become profitable in the future, but changes in 
society’s attitude to re-used products is required, as well 
as policies that make re-use more attractive. Ultimately, in 
line with increased environmental public awareness, re-use 
of products will increase in the future, which means a re-
duction of material flows to recycling companies. For this 
reason it is imperative to take advantage of the business 
opportunities that exist within re-use, or else run the risk of 
lower revenues in the future.

6.	 CONCLUSIONS
Within a circular economy paradigm, EU Member States 

strive to ascend the ‘waste hierarchy’ and retain materials 
and energy in the economy by re-using products as much 
as possible. Many EU members have achieved relatively 
high recycling rates but the next challenge in waste man-
agement is how to prevent waste, including promoting re-
use of EOL products.

This contribution presented a comprehensive ap-
proach in the development of re-use operations at recy-
cling centres in Sweden and potentially internationally. It 
showed that there is a great potential to collect and re-use 
more products that currently are only recycled. The poten-
tial for increased re-use is demonstrated both in municipal 

recycling centres (public), by analysing previous studies, 
but also in private recycling centres operated by large recy-
cling companies in Sweden. Achieving higher re-use rates 
is not only a public responsibility, but private enterprises 
have also a critical role to play. Therefore, the focus in this 
study was on the private sector and on how a “traditional” 
recycling company can find opportunities to adopt a more 
circular business model and include re-use in its opera-
tions.

About a quarter of the total waste collected in recy-
cling centres can be commercially or at least functionally 
re-used, resulting in significant environmental and social 
gains with inconclusive economic benefits. Product groups 
with the highest re-use potential in private recycling centres 
are building materials, furniture and EEE. However, taping 
on this potential, private enterprises are required to explore 
new types of collaborations both with other private actors 
and public authorities. Increased collaboration and prioriti-
sation of suitable product groups and market opportunities 
could effectively increase re-use in the future and mitigate 
potential risks of reduced recycling business activities, due 
to waste prevention and re-use upscaling.

Consequently, a more integrated investigation would 
be beneficial to determine the conditions of such collabo-
rative actions. Therefore, future research could expand on 
this study by quantifying the flows of re-usable products 
in more recycling centres (both public and private) and 
map out the re-use dynamics at a regional or even nation-
al scale. Furthermore, a wider market investigation in the 
potential market demand and supply of re-used equipment 
both domestically and internationally could enable a more 
comprehensive economic analysis.
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