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This paper deals with the creation of appropriate conditions aimed at developing social services for reuse
and recycling of waste electrical and electronic equipment (WEEE), by the inclusion of handicapped and
Roma people in the workforce. Application areas for the project are the Hellenic (Greek) regions of Thess-
aly and North Aegean, where these groups suffer from professional and social exclusion. The efforts to
reduce unemployment in the two aforementioned groups, together with the efforts to implement related
Greek and European legislation for sustainable WEEE management, are examined here. Furthermore, net-
working and cooperation at local, regional and central levels between small enterprises, entrepreneur-
ships and local authorities are examined, so that these social enterprises and their corresponding
investments may support the development of the Greek alternative WEEE recycling system.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Social enterprises (SEs) are part of the social economy sector.
Although there is no universally accepted definition of an SE, its
key distinguishing characteristics are its social purpose combined
with an entrepreneurial spirit. SEs focus their activities and rein-
vest their surpluses so that they achieve a social or community-re-
lated goal, serving either the interest of their members or the
interest of a wider social group (Laville and Nyssens, 2001). The
occurrence of SEs is the latest development in the evolution of
the social economy, which began in the nineteenth century and
incorporated various forms of organisations such as cooperatives,
mutual-benefit societies and associations. In Europe, the term ‘so-
cial economy’ is identified as a ‘third sector’ (next to the business,
private and public sector) and comprises non-profit and other
organisations as shown in Table 1.

Cooperatives are particularly common in certain financial do-
mains, such as banking, crafts, agriculture and retail. Mutual soci-
eties are predominantly active in the insurance and mortgage
sectors, while associations and foundations figure strongly in
health and welfare services, sports and recreation, culture, envi-
ronmental regeneration, humanitarian rights, development aid,
consumer rights, education, training and research. Some social
economy bodies work in competitive markets while others work
All rights reserved.
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ou).
close to the public sector. Cooperatives that are formed to fulfil
the interests of their members (producers or consumers) play an
important role in several markets and contribute to effective com-
petition (Enterprise and Industry).

SEs are directly involved either in producing goods or in provid-
ing services in the field they represent. As an example, in the UK,
SEs have been involved in a wide range of industries and sectors.
By doing so they empower communities, protect the environment,
address poverty at home and abroad, and help in the improvement
of public services. In 2006, 55,000 SEs in the UK have employed
half a million people offering innovative and flexible solutions to
public services (http://www.socialenterprise.org.uk). Regarding
the field of waste management, SEs may play an important role
by adopting the European legislation according to the peculiarities
of each country and by providing new and reliable services.

The purpose of the present study was to address the problem of
environmental pollution resulting from the non-alternative man-
agement of WEEE, through the employment of people with disabil-
ities and Greek Roma in newly established SEs. The role of SEs in
the incorporation of the informal recycling sector into the formal
one is also examined. Another target of the present study was
the development of certain collaboration scenarios between the
under construction SEs and either local authorities (LA) or the li-
censed national management scheme entitled ‘‘Recycling Appli-
ances S.A.”, which would ultimately contribute to the
development of the Greek alternative WEEE recovery system. For
each enterprise, a pilot stage and a business plan were designed
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mailto:epapaoik@uth.gr
http://www.sciencedirect.com/science/journal/0956053X
http://www.elsevier.com/locate/wasman


Table 1
Characteristics of Social Economy organisations [2].

Organisations Characteristics

Cooperatives Voluntary and open membership - equal voting rights - resolutions carried by majority - members contribute to the capital which is
variable - autonomy and independence - the sectors of agriculture, manufacturing, banking, retailing and services are of particular
importance.

Mutual Societies Voluntary and open membership - equal voting rights - resolutions carried by majority - members’ fees based on insurance calculations
(where relevant) - no capital contributions - autonomy and independence - medical, life and non-life insurance; guarantee schemes;
home mortgages

Associations/ Voluntary
Organisations

Voluntary and open membership - equal voting rights - resolutions carried by majority - members’ fees - no capital contribution -
autonomy and independence - service providers, voluntary work, sports and advocacy/representative - important providers in
healthcare, care for elderly and children and social services

Foundations Run by appointed trustees - capital supplied through donations and gifts - financing and undertaking of research, supporting
international, national and local projects; providing grants to relieve the needs of individuals, funding voluntary work, health and elderly
care.

SEs No universally accepted definition - have a social and societal purpose combined with an entrepreneurial spirit of the private sector -
reinvest their surpluses to achieving a wider social or community objective - are registered as private companies, as co-operatives,
associations, voluntary organisations, charities, or mutuals; some are unincorporated.
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in order to achieve the targets of Hellenic Legislation [Law 2939
(2001 - OJ 179A/2001), Hellenic Republic, Presidential Decree No
117/04] on WEEE management. These enterprises were located
in Tirnavos and in Mitilini (Fig. 1) and staffed by Hellenic Roma
and by people with disabilities, respectively.

2. Materials and methods

The data of this study were collected via two questionnaires:
one addressed to Roma people and one addressed to people with
disabilities. Questionnaires concerning Roma people were distrib-
uted by the local authorities of Tirnavos Municipality, through
the intercession of ‘‘The organisation for the promotion of Roma
cultural heritage in Tirnavos: The Saint Virgin”. Oral interviews
were undertaken of a sample of 50 people since illiteracy prevails
in this social group. Regarding people with disabilities, the re-
search took place in Mytilini, the capital of the island of Lesvos
in Northern Aegean. Questionnaires were distributed to 30 people
through the intercession of the non-profit organisation ‘‘Iliaktida,”
which supports and promotes the social and professional reinstate-
ment of people with disabilities in the field of recycling.

The questionnaire was designed having two specific goals. The
first one was to discover skills and abilities of the participants in
Fig. 1. Location of social enterprises.
order to ‘‘build” corresponding professional profiles. The second
one was to gain information about capability and willingness of
the target groups to participate in a WEEE recycling program.

During data processing the null hypothesis was used to check
whether the two target groups exhibit similarities in their answers
(Sanders et al., 1985).

The interviews of people with disabilities were conducted dur-
ing January 2007 and the interviews of Roma people were con-
ducted during March 2007.
3. State-of-the-art review

3.1. WEEE in Greece

The WEEE quantities in EU15 are rising at a rate of 16–28%
every 5 years – that is three times faster than municipal solid
waste (European Environmental Agency, 2003). Moreover, for the
period of 1990–1999, the quantities of produced WEEE were
approximately between 3.3 and 3.6 kg per resident. The corre-
sponding figures for 2000–2010 have been estimated between
3.9 and 4.3 kg per resident (Widmer et al., 2005) Mean annual
WEEE production of domestic origin in Greece for 2003–2006
was approximately 1,70,000–1,75,000 t, representing about 3.8%
of total domestic solid waste (Karagiannidis et al., 2005). Moreover,
it has been estimated that 90% of WEEE for the same time period
was mixed with other municipal solid waste or was recycled with
other materials (e.g., scrap), without pre-treatment (‘grey recy-
cling’) (www.electrocycle.gr). In order to deal both with the grow-
ing problem of grey recycling and with increased quantities of
WEEE, the establishment of the (so far unique) authorized collec-
tive alternative WEEE management system (CAMS) commenced
in July 2004. The main responsibilities of CAMS until now have
been WEEE collection, transportation and treatment in a specified
plant in the greater area of Athens. The cooperatives system col-
lected very low WEEE quantities in 2005, namely 31.40 t of large
household appliances, 52.54 t of small household appliances,
12.54 t of IT and telecommunication equipment, 9.24 t of con-
sumer equipment and 1.7 t of electric/electronic tools, resulting
in 107.42 t WEEE of domestic origin in total (Technical Chamber
of Greece, 2006). The flow chart of the operation of the aforemen-
tioned system is illustrated in Fig. 2 (right branch). Even today
(2007) despite fully operational CAMS, household appliances are
still disposed in an uncontrolled manner. As a result peddlers
may collect them and sell them to companies producing metal al-
loys (Fig. 2, solid lines).

Also in Fig. 2(left branch -dash lines), the proposed operation of
SEs in WEEE recycling and their contribution in the Greek autho-
rized system is shown. The incorporation of informal recycling into
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Fig. 2. Flow chart of the operation of the aforementioned system.
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the authorized CAMS WEEE system is carried out with the contri-
bution of SEs, as long as the qualified authorities recognize the eco-
nomic, social and environmental benefits which result from
informal recycling.

3.2. Informal recycling sector

The term ‘‘informal recycling sector” refers to the waste recy-
cling activities of scavengers and waste pickers (Medina, 2000;
Wilson et al., 2006). In Greece informal recycling (known as ‘grey
recycling’) is still carried out by marginalized social groups, usually
Roma people whose main occupation is scavenging or waste pick-
ing. There are examples of other countries where people from dis-
crete social groups or people who belong to minorities (such as
Roma people, rural migrants, immigrants and religious minorities)
are also informal recyclers. The informal recycling sector is well
developed in India, China, Egypt and Latin American countries
(Mexico, Colombia, etc.). Despite the social, political and cultural
differences between those countries and Greece, the way informal
sector recycling operates is quite similar. Essentially the hierarchy
of the procedure is the same (Medina, 2000; Wilson et al., 2006). In
Greece such a hierarchy consists of two levels depending on who
realizes the collection of materials: Roma people collect scrap
and other devices as well as electric and electronic equipment usu-
ally from the streets, occupying the lowest position of the hierar-
chy, earning very frugal wages. In the second level, intermediate
dealers who could be scavengers, second hand dealers, scrap deal-
ers or scrap dealer small enterprises buy the materials from Roma
and sell the secondary raw materials either to corresponding mu-
nicipal authorities or to CAMS WEEE.

In order to confront poverty and hazardous working conditions,
the aforementioned developing countries have attempted to orga-
nize individual recyclers into cooperatives. The formation of scav-
enger-to-scavenger cooperatives has been an opportunity for
individual recyclers to achieve a higher income by circumventing
intermediate dealers. Moreover the position of the individual scav-
engers on the production chain has been enhanced, and their
working and life conditions have been improved (Medina, 2000;
Agarwal et al., 2005). Nowadays, the most dynamic scavenger
cooperative movement is found in Colombia and it is supported
by the Fundación Social, a non-governmental organisation which
assists scavengers in the formation of cooperatives since 1986. In
1991, the Fundación Social launched its national recycling program,
representing over 100 scavenger cooperatives throughout the
country (Medina, 2000).

In the case of Greece, the establishment of SEs may be an
appealing solution for reducing both the unemployment and social
marginalization of Roma people and may also provide effective
waste management services. Regarding people with disabilities
who also have to deal with unemployment and isolation, the orga-
nisation of SEs is an employment opportunity which allows them
to be productive members of the society. Currently, two successful
applications of SEs in Greece can be found in Mitilini where people
with disabilities are involved in SEs for paper recycling.

3.3. SEs in Europe

In Europe, the pioneers of SE can be traced back to the 1840s.
Rochdale, a workers’ cooperative, was set up to provide high quality
but affordable foodstuffs as an alternative entrepreneurship in-
stead of badly paid jobs in industry. In the UK, a resurgence of so-
cial enterprises started again in the late 1990s through the merging
of different entrepreneurship forms, including cooperatives, com-
munity enterprises, enterprising voluntary organisations and other
forms of social business (http://www.socialenterprise.org.uk). In
the UK alone, recent government data suggests that there are more
than 55,000 SEs. SEs account for 5% of all businesses with employ-
ees and contribute ?8.4 billion per year to the UK economy (http://
www.socialenterprise.org.uk).

Well-known examples of SEs in the UK involved in the field of
recycling include Create Liverpool (recycling of WEEE) which hires
unemployed individuals. Create Liverpool recycles and reuses
1,500 electrical and electronic equipment items per week, which
is equal to 78,000 pieces of equipment per year. Croydon Appliance
Reuse Center is another SE whose main activities are collection, res-
toration and redistribution of electrical appliances and furniture
(http://www.socialenterprise.org.uk).

In France, Envie–Strasburg is a SE whose main goal is the rein-
statement of socially and professionally excluded social groups.
The main activities of the employees are collection of electrical
appliances as well as disassembly and removal of hazardous sub-
stances. The local community of Strasburg supports Envie’s activity
mainly in two ways: a) by offering WEEE found in municipal waste
and b) employing specialized stuff from municipal social services
in the project (http://www.envie.org).

In Austria, Repair and Service Center is an SE whose main activ-
ities are the repair of television sets, video players and sound sys-
tems appliances, as well as the repair of other electrical and
electronic appliances and finally donation of repaired personal
computers to individuals of lower economic status (http://
www.rusz.at/).

3.4. Characteristics of target groups

In Greece it was estimated that people with disabilities repre-
sent 9.3% of the total population (European Commission, 1998).
Over the last few years many new laws regarding rights of people
with disabilities have been set and many attempts towards their
incorporation in the social web have been made. However, despite
these efforts, social and occupational exclusion for people with dis-
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http://www.socialenterprise.org.uk
http://www.socialenterprise.org.uk
http://www.socialenterprise.org.uk
http://www.envie.org/Strasbourg,61.html
http://www.rusz.at/
http://www.rusz.at/


K. Papaoikonomou et al. / Waste Management 29 (2009) 1754–1759 1757
abilities still exists and unless socioeconomic, educational and la-
bor conditions are modulated, their full accession in the Greek la-
bor market will not be possible. The notion that a person with
disabilities is also incapable of working is adopted by those who
consider that expenditures on human resources are unnecessary,
and by those who prefer to invest in hard infrastructure rather
than social growth (Kaila et al., 1995).

As a result, the unemployment rate is up to 64% for men and
88% for women with disabilities. The majority of these people have
no skills and as a consequence their incorporation in the labor mar-
ket is very small and their special training on the official educa-
tional – training system is vestigial.

Furthermore the programs that are offered by the Greek Man-
power Employment Organisation do not seem to give satisfactory
results. More specifically, only 17.5% of the unemployed people
with disabilities actually find a job; these jobs were mainly un-
skilled or low skilled labor, at labile sectors of economy, character-
ized by low social status and low salaries. Another point worth
mentioning is that social enterprises for people with disabilities
operate informally and under specialized supervision and are not
able to transform into autonomous productive units.

Regarding the Greek Roma population, many things have not
been yet precisely defined. There have been many population esti-
mates by different organisations. According to the Greek National
Commission for human rights, there are approximately 250,000
Roma people (Hellenic Republic). Roma settlements exist all over
Greece, but the most important ones are those depicted in Fig. 1.

An important problem this group is facing is illiteracy. Some
years ago, when Roma used to leave as nomads, the knowledge
of writing or reading was not necessary. This contributed to their
ongoing illiteracy, which is more than 50% (Lydaki, 1998).

The majority of Roma work as cheap-jacks, temporary musi-
cians, dealers, blacksmiths, tinkers, carpenters, etc. Some own their
own company, while others are unskilled workers occupied mostly
in the fields. Today, these occupations decay in the era of massive
production and organized commerce. Prejudice against Roma peo-
ple in the society as a whole is considered to be the most important
factor for their exclusion from the labor market.

In addition to the above, Roma people often trade waste mate-
rials, which may be of non-negligible or even significant economic
value. The materials most commonly collected are various types of
glass, metals and plastic. Obsolete appliances are particularly pre-
ferred by these people, almost everywhere in the world, mostly be-
cause of their high ferrous content (Taylor, 1999). The existing
Fig. 3. Eagerness to participat
Greek legislation system has not excluded Roma people from col-
lection of waste materials since doing so might cause additional
social problems by pushing them to other ‘grey’ or fully illegal
activities (Fig. 2).

3.5. Results and discussion

The questionnaires comprised a personal profile and five sets of
questions. The first set of questions asked how useful and substan-
tial recycling was for the interviewees. The second and third sets
asked how well informed the interviewees were on recycling pro-
grams run by municipalities. The fourth set concerned the degree
of participation in recycling programs and the fifth included ques-
tions on their personal participation in recycling and environmen-
tal protection.

Some results on ‘‘eagerness to participate in a recycling pro-
gram” and ‘‘opinion on the usefulness of recycling” are depicted
in Fig. 3: Both target groups show the same eagerness to partici-
pate in a recycling program, but a higher percentage of Roma inter-
viewees consider recycling useful than interviewees with
disabilities. This result is somewhat expected since Roma popula-
tions have traditionally been involved in recycling, despite adopt-
ing less efficient and unorthodox ways. As already mentioned,
Roma people usually collect WEEE and sell them to intermediate
dealers, who in their turn deal with authorized CAMS WEEE. By
doing so, Roma have acquired some rudimentary information on
recycling processes and procedures, an opportunity which people
with disabilities who are traditionally secluded in indoor jobs, lack.

Moreover, it could be assumed that both Roma people and peo-
ple with disabilities are not substantially informed about recycling
programs run by municipalities. However, it seems that people
with disabilities are slightly better informed than Roma (Fig. 4).
The first result shows the underachieving way these programs per-
form. Even though some of them are given substantial planning
and grants beforehand, usually their implementation lacks market-
ing aids and dissemination. As a result very few people end up suf-
ficiently informed and the participation is equally limited. Another
indication of unsuccessful dissemination of information is the rel-
ative difference between in the information available to Roma and
people with disabilities. The former group traditionally suffers
from illiteracy whereas, as shown by relevant research, the latter
group comprises individuals who have finished secondary school
or are college students. In this case, published information about
recycling programs on local or national press will not reach Roma
e in a recycling program.



Fig. 4. Knowledge of recycling programs run by municipalities between ROMA
people and people with disabilities.

Fig. 6. Result which sets the basis for the recruitment of Roma and people with
disabilities in social enterprises for contemporary WEEE management.

Fig. 7. Target group’s interest in participating in a recycling program.
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people who are unable to read and do not resort to written forms of
communication.

Furthermore, the same percentage of both target groups do not
think that municipalities offer enough information and advice on
participation in recycling programs (Fig. 5). This finding supports
the point of view that current methods of information dissemina-
tion on recycling activities are quite ineffective. More and better
advertising of these activities should be encouraged, and munici-
palities should be ready to sacrifice a significant amount of time
and money to get their message across to the citizens. Further-
more, alternative ways of communication such as television and
radio advertisements should be considered. Face to face, informal
discussions with interested groups like the ones mentioned here
should be sought, preferably in their camps. Finally, informative
leaflets that would present the basic steps of recycling and the
way people could be involved in recycling activities should be de-
signed and distributed to the groups that may benefit from
involvement.

However, both target groups think that participation in a recy-
cling program could be of benefit of them, at the same percentage.
This is an encouraging result which sets the basis for the recruit-
ment of Roma and people with disabilities in social enterprises
for contemporary WEEE management (Fig. 6).

The inclination for participation is already there – what people
need is the incentive to become active and the guidance to trans-
form their willingness into practice. It is certain that SEs on WEEE
will provide employment for marginalized and vulnerable individ-
uals or social groups which suffer from social exclusion and isola-
tion. As a result of their marginalization, these groups are often
subject to harassment and have limited access to facilities and
infrastructure or to social schemes (Wilson et al., 2006). Alterna-
tively, the ability to work and to feel like a useful member of the
society eventually leads to the reduction of their professional
exclusion, enables their social integration and facilitates a better
quality of living.

Finally it may be assumed that both target groups want to par-
ticipate in a recycling program in order to contribute to the protec-
tion of the environment, at the same percentage (Fig. 7). This is also
an encouraging outcome, which shows that environmental protec-
tion and restoration is an issue which interests many social groups
Fig. 5. Information and advice on participation in recycling programs from
municipalities between ROMA people and people with disabilities.
and not just the middle or upper middle class of the society. In an
era of continuous industrial and technological advancements, pro-
tection of nature is more imperative than ever and global social
sensitization against waste is the first step against depletion of nat-
ural resources and minimization of waste products.

The general information on recycling derived from the ques-
tionnaires may be used for the creation of personal professional
profiles and may facilitate the best professional match for each
one of the target groups. The creation of professional profiles is a
balance element between the need for precise and essential infor-
mation and the individuation of the professional inclusion of these
target groups. The ultimate goal of course is the establishment of
SEs dealing exclusively with recycling of WEEE materials. The for-
mation of SEs will offer significant financial benefits to the commu-
nity. From a macroeconomic perspective, SEs have important
potential to reinforce the activity of the Greek CAMS WEEE system
by minimizing capital expenditures and maximizing manpower.
Furthermore, by expanding SE activities, they provide a secondary
supply of raw materials for the local manufacturing industry,
which may then replace the more expensive imported materials.
Furthermore, collection by the ‘bring’ system and classification of
the recyclables that would occur in the SEs as part of recycling re-
duces the quantity of waste and preserves void spaces in landfill
disposal sites for wastes with no potential value as recycled mate-
rials by definition (Wilson et al., 2006). In parallel, the aforemen-
tioned initiative will result in the implementation of the Hellenic
and European legislation (Wilson et al., 2006; Hellenic Republic
Presidential Decree No 117/04) in the framework of sustainable
WEEE management. Finally, the formation of SEs is a way to rein-
force the activities of the CAMS WEEE system by understanding
and building on the existing informal recycling system (Fig. 8).

4. Conclusions and prospects

Both Roma and people with disabilities are marginalized social
groups which in one way or another are interested in participation
in recycling and in relevant business activities. At present, inade-
quate information on recycling procedures and on participation
opportunities prevents them, especially Roma individuals, from



Fig. 8. Understanding and ‘building’ on the existing informal recycling system.
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fully joining these initiatives. However, both groups show willing-
ness to incorporate recycling into their life. Furthermore both
groups believe that participation in recycling of WEEE will give
them more professional skills and will improve their professional
status.

Sensitive social groups like Roma and people with disabilities
represent an important working force in the recycling of WEEE.
Their organisation into corresponding SEs gives them the opportu-
nity to be part of legal enterprises, thus enjoying financial stability
and reinforced social status. Support of SEs will aid the collection of
recyclables, which could then be extended at a low cost, creating
jobs and benefiting low-income communities. In this way SEs can
promote the recycling of WEEE in an economically viable, socially
desirable and environmentally acceptable and sustainable way.
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