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ABSTRACT:  Any long-term physical or mental disabilities are an important parameter of a population’s 
health and quality of life. In EU15, people with disabilities represented a significant part of overall 
population, whereas in Greece this percentile is the smallest in EU15, yet still significantly as well. In this 
study, people with disabilities are classified according to their skills and abilities sorting, reuse and 
recycling, applied on the fields of waste paper and Waste Electric and Electronic Equipment. Case study 
area is the Hellenic island of Lesvos in North Aegean, where two social enterprises are active in the 
addressed two fields. A historic overview of their activities is presented, which was so far focused on 
paper recycling and is currently expanding into Waste of Electric and Electronic Equipment as well. 
Experience, know-how and best practices also from similar Waste of Electric and Electronic Equipment 
activities and networks in Germany is drawn and customized in the particular needs of the Hellenic study 
area, for setting up and organizing the local waste sorting centre and the overall reverse logistics supply 
chain. 
 
 
 
1. INTRODUCTION 
 
Many governmental bodies, Non-Governemental Organizations (NGOs), international agencies and 
forums of people with disabilities have planned and implemented creative and innovative programs to 
meet the challenges confronted by people with disabilities in accessing skills’ training and employment. 
Some of these programs are useful models that lend themselves to total or partial replication. But, often 
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enough, only those individuals who attend meetings that describe such programs and their impact enjoy 
the opportunity to learn from these good practices in depth. However, in order to design products and 
proper environments for persons with disabilities, it is essential to be aware of the various problems posed 
by the different groups of disabled persons. Disability groups and their societal prevalence are shown in 
Table 1. 
 

Table 1. Disability groups and their social prevalence. 

 
 
 
As an example out of the waste management sector from the user’s 
viewpoint, Jensen and Nielsen (2001) pointed out some preliminary 
criteria for the design of disability-friendly recycle bins taking into 
account the five aforementioned categories of disability (cf. table 1), 
after recognizing that the development of accessible outdoor 
environment as well as collection points is equally important in the frame 
of sustainable development concerning both the environment and the 
waste management, as well as social situation of a country. 
 
Main objective of this study is to support the development of social 
services for the reuse and recycling of Waste of Electrical and Electronic 
Equipment (WEEE) through the promotion and inclusion of people with 
disabilities in the corresponding market. Application area is the Lesvos 
island in the Hellenic region of North Aegean, where a Social Enterprise 
(SE), named “Iliaktida” (‘sunray’) exists since 1999, staffed by people 
with disabilities and is active in paper recycling and is re-manufacturing 
into greeting cards (using as a raw material the recovered paper – figure 
1); this SE is extending its operations in WEEE as well, according to all 
the aforementioned points and is therefore setting a suitable frame for 
this work. Therefore, in the following, the Hellenic national framework for 
the alternative management of waste paper (as a part of waste 
packaging, which currently still covers also the printed paper products) 
and WEEE is first described. In figure 1, are illustrated commercial 
paper products from the SE “Iliaktida”.  
 
 
 
 
 
 
2. WASTE PAPER IN GREECE 
 
A continuous growing of municipal solid waste production in Greece is observed during the last few years 
while official predictions show further expected increases, despite any waste avoidance policies (figure 2). 
 
Depicted in figure 3 are the produced quantities of Hellenic municipal packaging wastes for each 
individual material (officially reported amounts to the EU), during the period 1997-2004 (EU, 2006; 

Disability category Impairments 
Physical disabilities People with various forms of paralysis, rheumatism and arthritis, persons with 

cardiac, pulmonary and circulatory diseases; 
Sight impairments Blind and partially sighted people; 
Hearing impairments People who are either deaf or have an impaired hearing ability; 
Allergies People with hay fever, asthma, or eczema; 
Learning disabilities People with brain damage (i.e. caused by accidents), reduced mental capabilities, 

and various types of mental disorders. 

Figure 1. Commercial paper 
products of the SE “Iliaktida”, 
made from recycled paper. 
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HERRCO, 2006). Furthermore, illustrated in figure 4 are the Hellenic recovery quantities for various 
municipal packaging wastes, during the period 1997-2004. 
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Figure 2. Municipal solid waste production and projections in Greece during the last few years. 
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Glass Plastics Paper Metal Wood  
Figure 3. Produced amounts of Hellenic municipal packaging wastes for each individual material, during 

the period 1997-2004 (EU, 2006; HERRCO, 2006). 

 
In most cases, Local Authorities (LA) are responsible for collection, provisional storage, management and 
final disposal by optionally constituting either associations or municipal and inter-municipal enterprises. 
Figure 5 illustrates the national average of municipal solid waste composition for 2000, while table 2 
summarises results from waste analyses, as derived from conducted waste characterisation studies and 
projects in several regions and cities in Greece both urban and insular ones (like in Lesvos). It is apparent 
that paper (together with plastics) illustrate continuously increasing rates over the previous years. 
 
Aiming at alternative packaging waste management the Hellenic Recovery and Recycling Corporation 
(HERRCO) was established in December 2001, by industrial and commercial companies that are either 
distributing packaged products to the Hellenic market or manufacturing different types of packaging. It 
constitutes today the single collective alternative management system (CAMS) for all non hazardous 
packaging waste in Greece. Sorting and pre-processing of source separated recyclable materials such as 
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paper, plastic, aluminium is implemented in various Material Recycling Facilities (MRF) located all over the 
country, as illustrated in figure 6.  
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Figure 4. Recovered amounts of various Hellenic municipal packaging wastes, during the period 1997-

2004 (EU, 2006; HERRCO, 2006). 
 
Apart from the official Hellenic existing system (HERRCO), there are numerous other 
organizations/enterprises that were established either by individual initiatives or in the frame of the 
EQUAL Initiative (like ‘Iliaktida” as well - www.equal-greece.gr), providing alternative waste management 
services, such as paper recycling through the social inclusion of some ‘sensitive’ social groups. 
 
The population of Mitilini municipality in 2001 was 36,196 people and the mean annual paper production 
estimated to be around 0.1 t/resident/day. The aforementioned calculations were implemented according 
to the produced quantities of Hellenic municipal paper waste as officially reported to the EU services. 
 

 

 
Figure 5. Municipal solid waste streams in Greece for 

the year 2000. 
Figure 6. Spatial coverage of HERRCO system as in 

March 2007. Depicted are also the locations of 
Hellenic MRFs and the addressed SE, staffed by 

people with disabilities. 
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Besides paper packaging, printing paper is also a major municipal solid waste stream. It is estimated that 
200 kt of waste printing paper results in Greece annually, which is currently not formally covered by 
HERCCO’s CAMS. At the beginning of 2008, a similar CAMS on printing paper was under extensive 
discussion what the margins of being initiated. 
 

Table 2. MSW characterisations performed in Athens, Thessaloniki and four insular municipalities. 
Region 
(Municipalities/ 
Communities) 

Athens Thessaloniki Rodos  Kos  Chania  Naxos  

Period 2005 4/86-3/87 2003 9/87-8/88 1989 1990 2006 1994 
Population 3.5 million 1 million 45,000 15,000 53,373 12,089 
Paper 40 17.7 29.2 13.6 25.0 19.1 21.02 21.6 
Printing paper    4.8 5.7  4.5 
Cardboard    2.9 2.5  3.7 
Packaging 
paper    2.6 1.5  2.1 

Other papers    14.7 9.4  11.3 
 
 
3. WEEE IN GREECE  
 
WEEE quantities in EU15 were rising at a rate of 16 - 28% every five years; three times faster in relation 
with municipal solid waste (Reeves and Borrow, 2000). Moreover, in the period 1990-1999, the per capita 
quantities of produced WEEE were estimated between 3.3 and 3.6 kg, while they were estimated between 
3.9 and 4.3 kg for the period 2000 - 2010 according to Widmer et al. (2005). The mean annual WEEE 
production of domestic origin in Greece for the period 2003 - 2006 was between 170,000 and 175,000 t, 
representing 3.8% of total domestic solid waste. Moreover, it has been estimated that 90% of WEEE over 
the same time period was mixed with other municipal solid waste or was recycled with other materials 
(e.g. scrap), without pre-treatment (‘grey recycling’) (Recycling Appliances S.A., 2007). In order to deal 
with this growing problem, the operation of the (so far unique) authorised WEEE CAMS commenced in 
July 2004 following the Presidential Decree 117/04. The main objective of this system is the organisation 
and viable operation of all related activities such as WEEE collection, transportation and treatment in 
certified facilities (currently only one in north-eastern Peloponnese). This licensed system collected very 
low WEEE quantities in 2005 (namely 31.39 t of large household appliances, 52.54 t of small household 
appliances, 12.54 t of IT and telecommunication equipment, 9.24 t of consumer equipment and 1.70 t of 
electric/electronic tools), reaching a total of 107.42 t WEEE of domestic origin (TEE, 2006). However, 
significant progress was achieved over the next years, as in 2007 this CAMS collected 30,000 t of WEEE, 
thus closing but not yet reaching the quantitative collection target of 4 kg per resident and year, set by 
European Directive 2002/96/EC, which for Greece equals to 44,000 t. The maximum capacity of the 
Hellenic CAMS for WEEE is estimated at 100,000 t/year. The incorporation of informal recycling into the 
authorized Hellenic CAMS for WEEE is both a challenge and a milestone for its smooth operation and one 
way to carry this out is thought to be via the contribution of SEs, provided that the competent authorities 
recognize the economic, social and environmental benefits which result from informal recycling and its 
proper integration in sustainable solid waste management and are willing to actively support this 
procedure. This is still by far not the case. 
 
The mean annual WEEE production estimated to be around 43.8 kg/resident/day, and the aforementioned 
calculations implemented according to the National target (4kg per resident) of WEEE collection. It should 
also be mentioned that Mitilini isn’t a typical urban area due to the fact that basic occupation of people in 
Mitilini municipality is agriculture and fishery.  
 
 
4. PEOPLE WITH DISABILITIES 
 
The existence of any kind of long-term health problems and disabilities are an important parameter of a 
population’s health-related quality of life. In European Union of 15 (EU15) it was estimated that people 
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with disabilities represent 11.5% of overall population in the period 1991-1992. In Greece, according to the 
same estimate, people with disabilities represented 9.3% of the total population, which is the smallest 
proportion among the other EU countries for which these data have been compiled (Taylor, 1999). As far 
as the employment of people with disabilities is concerned, during the period 1989 - 2000, the 
employment rate of both men and women with disabilities was found to be reduced in the US from 44% to 
33.1%. These decreases contrast sharply with the patterns observed for those without disabilities, both in 
the same as well as in the previous decade; specifically, over the same period, the employment rate of 
men without disabilities was reduced by 1%, while the employment rate for women without disabilities 
rose by around 4.3%. Between 1980 and 1989, employment rates for men and women with disabilities 
rose 1.4 and 9%, respectively (EEA, 2003).  
 
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 of people with disabilities still exists and unless socioeconomic, 
educational and labor conditions are modulated, their full accession in the Hellenic labour market will not 
be possible. The notion that a person with any kind of disability is incapable 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, unemployment 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 labour market is limited and their special training on the official 
educational – training system is vestigial. Furthermore the programs which are held by the Hellenic 
Manpower Employment Organization do not seem to give satisfactory results. More specifically, only 
17.5% of the unemployed people with disabilities actually find a job, mainly unskilled or low skilled labour, 
at labile sectors of economy, characterized by low social status and low salaries. Another point worth 
mentioning is that SEs for people with disabilities operate informally and under specialized supervision, 
thus not being able to transform into autonomous productive units.  
 
In Greece as well as in the other EU member states, a lot of various SEs were established over the last 
decade providing social, environmental etc. services, in the frame of the EU EQUAL Initiative (www.equal-
greece.gr). Concerning the environmental services, in Lesvos island, Mitilini municipality the SE “Iliaktida” 
is staffed by 10 people with light kinds of disabilities deals with paper recycling and is extended in WEEE 
recycling. The skills of the SEs staff constitute a crucial parameter in the recycling process. For that 
reason, some ‘restrictions’ that inherently exist in the recycling processes may cause impediments in the 
operation of related SEs. The aforementioned restrictions refer to people with disabilities and also refer to 
their safety during the sorting process. For instance, people with medium or heavy kind of disabilities, are 
not able to participate in WEEE sorting due to the accident potential of this process (table 3).  
 

Table 3. Comparison between paper and WEEE sorting. 

WEEE sorting Paper sorting 

Similarities 

People with cognitive disability can not participate in this process. 

The aforementioned parameter is necessary during the sorting process in order to perform basic and 
also to avoid potential accidents either in WEEE, or in paper sorting. 

Differences  

Tools usage i.e. screwdriver, hammer etc. No tools usage 

Work with 3-Dimensional items. Work with 2-Dimensional items. 

Specialised education and training is occasionally or 
even systematically needed. 

No need for any specified knowledge, 
experience and education. 

Supervision by a person without any kind of disability is 
required, in order to avoid injuries. 

Strict supervision is not obligatory due to the 
relative simplicity of the paper as material. 
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In table 4, staff skill characteristics are illustrated for people with disabilities and compared for the 2 
recycling schemes discussed in this paper. It should be mentioned that all these skills and characteristics 
refer to light kinds of disabilities without any movement problems. 

 

Table 4. Vocational skills of people with disabilities in SEs for paper and WEEE recycling. 

Skills Characteristics 

Managerial 1. Marketing                                  2.  Organization 

3. Planning                                    4. Leadership 

Technical 1. Materials sorting                        2. PC user 

 

5. GDW NETWORK 
 
In Germany, a WEEE recycling network (GDW) covers the entire country. In the present work, this 
network and in particular the Dresden facility was investigated as a showcase in order to obtain real-world, 
first-hand practices and experience for planning and operating the extension of the Hellenic SEs in the 
Mitilini municipality from waste paper to WEEE. 
The Dresden facility active in WEEE recycling is staffed by people with disabilities. The staff of this 
enterprise deals with the WEEE; sorting into categories and with disassembling of TV sets (figure 7 and 
8).  
 

 
 

 
 

Figure 7. GDW network in Germany; the snapshot at the left depicts the interior of the Dresden facility 
with people with disabilities working for WEEE recycling. 
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Figure 8. Flow chart of the Dresden sorting facility for WEEE recycling. 
 
 
The Dresden facility was surveyed and its personnel interviewed in the frame of this work. Lessons 
learned include the following: 
 

 The personnel of the aforementioned facility is constituted by two groups of people with disabilities 
(figure 7 and 8). In each group, 10 people with disabilities staff it, where a supervisor is looking after 
them and working in the appliances dismantling.  

 
 The dismantling procedure is implemented in a primary level in all the appliances, contrary to the TV 

sets, where the CRT is separated from the appliance (e.g. monitor – figure 8). 
 

 Residents of Dresden city, may transfer their own WEEE in the aforementioned enterprise, while a 
contractor could also implement this activity. 

 
It is expected that the lessons learned from reviewing this and other real cases will prove valuable in the 
final layout of the discussed Lesvos WEEE recycling scheme. 
 
 
6. CONCLUSIONS 
 
Sensitive social groups like people with disabilities represent an important working force in recycling of 
many solid waste fractions like waste paper and WEEE. Their organization into corresponding SEs, gives 
them the opportunity of employment as part of legal enterprises, thus enjoying financial stability and 
labour safety, while also reinforcing their social status. Support of such SEs will enhance the collection 
and pre-processing of recyclables at low cost, while also creating jobs and benefiting low-income 
communities. In this way SEs for people with disabilities can promote the recycling of various waste 
fractions in an economically viable, socially desirable and environmentally acceptable and sustainable 
way. Keypoints to the success of such schemes is the focused training and proper adjustment of the 
recycling process to the abilities, constraints and capacities of the target labour group. 
 
It must not be neglected either that the involvement of people with disabilities should also be supported 
from the consumer and waste producer viewpoint. Indeed, the design of accessible outdoor environments, 
collection points and receptacles are seen as prerequisite for involving persons with disabilities in tasks 
pertaining to source separation and waste handling on equal terms with regular able-bodied persons. 
Furthermore, access routes, paving, illumination level, protection from the weather, and presentation of 
municipal waste plans are important factors to be considered for all social groups. 

 

Incoming WEEE WEEE sorting Protocols completion: 
1. WEEE weight 
2. WEEE category 

WEEE classification 
and placement in 

intermediary storage 
boxes 

Monitors

Electronic devices Other appliances 

CRTs dismantling 
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ABBREVIATIONS 

CAMS Collective Alternative Management System 
HERRCO Hellenic Recovery and Recycling Corporation 
LA Local Authority 
MRF Material Recovery Facility 
NGO Non-governmental Organization 
SE Social Enterprise 
WEEE Waste Electrical and Electronic Equipment 
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