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Executive summary  

Plastic Technology Center, PTC, was awarded a strategic study in a tender held by Industry 

Modernization Center, IMC, about plastic recycling aims to create strategy and action plan 

on how to upgrade the Egyptian plastic recycling sector to face its future challenges and 

attract foreign direct investment. 

 

Through the last years, Egypt's plastic consumption has greatly increased, as the plastic 

annual consumption reached 1.000.000 ton/year. Therefore, the huge need of wastes 

disposal appeared; as plastic waste is not easily degrading by time through land filling, it 

became a huge burden on environment. Plastic recycling for reuse is the ideal method to 

decrease amount of plastic waste that hardly can be disposed, in addition to other 

economical, environmental and social benefits of plastic waste recycling. For this purpose, 

the need of creating a strategy and action plan to develop plastic recycling sector in Egypt. 

 

Steps of study 

 

1. Assessment of the Plastic Recycling Sector in Egypt, 

2. Assessment of Global Plastic Recycling Sector, 

3. SWAT Analysis Comparison between the Global and Egyptian Plastic Recycling 

Sector, 

4. Creating Strategy to Develop Plastic Recycling Sector, 

5. Stating the Strategy Action Plan. 

 

Assessment of the Plastic Recycling Sector in Egypt 
 

Egypt produces annually about 16.2 million tons of waste; plastic amount is about 

6% of this waste, this is around 970 thousand tons of plastic waste per year in 

(2005/2006). Only 30% of this amount are recycled, 5% (49 thousand tons) are re-

used, while the rest 65% of waste are not collected,  buried or burned in ways that 

could be done incorrect which causes polluting the surrounding environment. 

 

The study is based on five main polymers are recycled in Egypt; polyethylene (PE), 

polypropylene (PP), polyethylene terphethalate (PET), Poly Styrene (PS) and Poly 

Vinyl Chloride (PVC).  

 

During the study it was found that plastic recycling sector in Egypt is having many 

problems slows the development of the sector's performance. One of these difficult 

problems is the difficulty of extracting license to construct a factory to recycle 

plastic, which leads to evade most of manufacturers and work without licenses. This 

problem caused eventually to have total number of plastics recycling plants recorded 

Industrial Development Authority only 2% of the total actual number. The process of 

sorting and washing needs an unavailable technology to give high-quality product. 

Lack of standard that governs plastic recycling and its uses in various applications 

which have nothing to do with human health, in addition to lack of industrial 

monitoring led to incorrect exploiting industrial plastic waste which caused diseases 

spreading. 
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There are many problems in the management of solid waste, especially municipal 

solid waste and garbage collectors networks, these problems lead to instability of 

price. Egypt suffers from lack of awareness of the importance of plastic recycling, 

and the lack of awareness among consumers about the availability of use products 

manufactured from recycled materials. The lack of funding and facilities which 

support small industrial enterprises working in plastic recycling sector in order to 

promote the sector performance and provide technical training for workers led to 

decreasing the performance of the sector and the absence of advanced technology in 

recycling operations which leads eventually to produce low-quality recycled material, 

Compared with the high-quality recycled plastic products in Europe, which reaches 

around 85-90% of the original quality raw materials.  

 

A strategy and an action plan based on the analysis of weaknesses and strengths that 

threaten the sector (SWOT Analysis) to promote the performance of the sector have 

been proposed to be implemented in ten years in order to meet the challenges and 

attract domestic and foreign investments are aimed at reaching a rate of recycling of 

plastics to 60% instead of 30%, in addition to regulating the activities of plastic 

recycling, institutionalizing its process within the framework of the sector, and 

legalizing these activities.  

 

The difficulty in degrading plastic waste in case of applying land filling disposal 

leads to problems environmental in land filling sites and the  surrounding area, noting 

that the consumption of plastic materials increases annually by 8-10% in accordance 

with population increasing. Plastic recycling has other benefits along the 

environmental benefits of conservation of renewable resources (oil), reducing the 

emission of gases associated with the process of turning petroleum products to the 

plastics through the various stages of industrialization and also reducing harmful 

gases released by burning plastic waste that lead to Air and soil pollution,  such as 

the economical benefits accrue to the profitability of the project with investments of 

up to 100% in short periods of time compared with a lot of  manufacturing industries, 

beside the benefit of  providing job opportunities and increasing the national income 

of wastes value originally zero. 

 
Assessment of Global Plastic Recycling Sector 

 
Most countries in the world do not depend on the traditional methods of plastic recycling, as 

there are some polymers cannot be recycled mechanically for its non-utility in economic 

terms because of the change of the mechanical and physical properties affected by different 

natural factors. This is the reason that all other possible ways are used to make benefit of 

recovering plastic waste such as polymer chemical recycling, and the energy recovering of 

waste which could be used in industrial processes or to generate steam or electric power.  

 

The reason of the high-quality recycled plastics in Europe (up to 85-90% of quality raw 

materials) is the high degree of municipal waste collection companies' performance which 

leads to upgrade the performance of recycled plastics sector. Differentiation Collection is the 

policy of separation at source where glass and metal are separated from organic waste which 

will facilitate the process of sorting and lessen consumption of water and energy in washing 
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process, in addition to various policies pursued by those countries in order to support this 

sector. 

 

Strategy Summary  

 

• Establishing a legislative framework for the sector; 

• Promoting and raise awareness;  

• Developing the main structure of recycling sector;  

• developing services including the training, technical consultancy and technology 

transfer; 

• Offering alternatives techniques of traditional plastic recycle methods.  

 

The cost of achieving this strategy and action plan is around one billion pounds to be 

distributed over ten years as 100 million pounds per year, used in the developing current 

situation in the sector, spreading awareness among public, training recyclers and transfer 

new technology in order to develop the quality of recycled plastics. The annual return of 

recycling plastic waste shall reach 160 million pounds annually from recycling 40 thousand 

tons of waste.  
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1.1 Advantages of Plastics 
 

Today, plastics are very important materials having widespread use in the manufacture of a 

variety of products including packaging, textiles, floor covering, pipes, foams, and car and 

furniture components. The main reasons for the continuous increase in the demand for 

commodity plastics are as follows:  

 Plastics are low density solids, which makes it possible to produce light weight 

objects, 

 Plastics have low thermal and electrical conductivities; hence they are widely used 

for insulation purposes, 

 Plastics are easily molded into desired shapes, 

 Plastics usually exhibit high corrosion resistance and low degradation rates and are 

highly durable materials, 

 Plastics are low-cost materials. 

 

1.2 Drawbacks of Plastics 
 

 Susceptible to deformation if placed near a flame or heat source, they could be 

flammable, 

 Susceptible to scratches and dirt as they have a soft surface compared with metal and 

glass, 

 Susceptible to static electricity and attract dust, 

 Vulnerable to petroleum derivatives. 

 

1.3 Main Characteristics and Uses of Plastics 
 

At Home 

 

Plastic used widely in instruments and household appliances, most electrical products’ 

bodies and parts as well as video and cassette tapes; CDs and DVDs are largely made from 

plastics. Fluorocarbon resins are used to coat frying pans so that they are used effectively. 

Under floors and behind walls, foam plastics are used as heat-insulation to protect the home 

from cold, heat and condensation. 

 

When Shopping 

 

At the supermarket, fish, meat and vegetables are arranged in plastic trays, to keep products 

fresh as well as protecting them from damage. Most foods are oxidized and spoiled by 

bacteria if exposed to oxygen and water. Plastic packaging shuts these out and improves 

products’ shelf life. Freshness preserving films are plastic products that absorbs ethylene gas 

(which accelerates the maturation, i.e. aging, of fruit and vegetables) and freshness 

preserving sheets that act to adjust water content when the tissue of fish and meat is 

destroyed during refrigeration and defrosting. 

 

As Adhesives 

 

The majority of adhesives are synthetic resins, which are used in different applications and 

industries. Some adhesives have been developed to be so strong, since it can support the 

weight of a suspended car and are used in the assembly of machinery parts. 
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In the Office 

 

The parts of circuitry of semiconductors, the most internal parts of PCs are all made of 

plastics. The spread in recent years the use of fax machines, Photocopiers and printing 

machines in factories, which mainly produced form plastics. In addition to office equipment 

and office furniture, contain large amount of plastics. 

 

In Hospitals 

 

At hospitals, most equipment such as fluid infusion, blood transfusion and injection devices 

are disposable plastic devices to prevent the risk of infection. The kidney machines used by 

artificial dialysis patients, intraocular implants for cataract patients, dentures and artificial 

joints were also all developed taking advantage of the characteristics of plastics. During 

operations, too, plastic thread that is naturally absorbed by human tissue is used for sutures, 

rendering it unnecessary for stitches to be later removed. 

 

In Vehicles 

 

Bumpers, seat cushions and numerous other automobile parts are also made from plastics. 

The proportion of plastic products used is increasing every year, and an ordinary vehicle 

contains around 75 kg of plastics. Plastics serve to make vehicles lighter and improve fuel 

consumption. 

 

In Sport 

 

Tennis racquets are made from carbon-fiber-reinforced plastics, and the strings are made 

from nylon. Skis and ski stocks are also plastic, so they no longer break. Surfboards are 

made from polyethylene, FRP and polyurethane. In the Olympics, the poles used by pole-

vaulters are now also made from FRP, resulting in new records being set year after year. 

 

In Agriculture and Fishing Industry 

 

Fresh fruit and vegetables are cultivated all year round using greenhouses, that adjust 

sunlight and curb certain pests and diseases are growing increasingly widespread. Fishing 

ports, fishing nets and most fishing tackle are now made of plastics, as well as the fishing 

boats themselves, which are made of FRP. 

 

 

 

1.4 Common Types of Plastics and Their Composition 

 

Common polymers relevant to recycling and their application and durability are listed in 

Table (1), which includes different types of PE, PP, PS, PET and PVC. This study 

concentrated on these main types which considered as thermoplastics, and they are the most 

common types which undergo recycling in Egypt, while thermosets are not considered for 

this study as they contribute very little to the plastic recycling industry. It is interesting to 

note that the elements most commonly found in plastics are carbon, hydrogen, nitrogen, 

oxygen, chlorine, fluorine and bromine. Some of these elements are hazardous when 

uncombined but become inert when incorporated into an organic polymer. 
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Table (1): Common polymers relevant to recycling and their application and durability 

Polymer 

 

Typical applications Typical lifetime 

range 

 

high density 

polyethylene 

(PE-HD) 

 

packaging & industrial film, bottles, tubs, cups, 

closures, toys 

up to 2 years 

 

tanks, drums, milk & beer crates, cable 

insulation, pipes, gasoline tanks, shipping 

containers, seating 

up to 30 years 

 

low density 

polyethylene 

(PE-LD,PE-LLD) 

packaging film, cling-film, bags/sacks, lids, toys up to 2 years 

coatings, flexible containers, tubing, up to 5 years 

irrigation pipes, up to 20 years 

polyester 

(PET) 

 

bottles, food packaging film, strapping, recording 

tapes, 

up to 5 years 

carpets, vehicle tire cords, fibers up to 10 years 

 

polypropylene 

(PP) 

 

yoghurt & margarine pots, sweet & snack 

wrappers, packaging films, bottles/caps 

up to 5 years 

automotive battery cases up to 10 years 

electrical components, carpet pile and backing 15 years + 

polystyrene 

(PS) 

 

packaging applications, dairy product containers, 

cups & plates 

up to 5 years 

 

electrical appliances, tape cassettes up to 10 years 

 

 

polyvinylchloride 

(PVC) 

PVC-U, window & door frames, ducting, water 

supply & drainage pipes, rainwater goods 

up to 50 years 

 

building components, building facades up to 50 years 

PVC-P flooring, cable & wire insulation up to 50 years 

medical tubing, bags, shoes, cling film, 

concentrated chemicals packaging 

up to 5 years 

 
 

To meet the wide range of needs of polymer applications, there are sub-groups of polymers 

within these general classifications. Very few basic polymers are processed or used alone 

without additives, while most plastic products are a blend of polymers and additives so as to 

provide the properties required for a particular application. 

 

1.5 Sources of plastic waste 
 

The majority of plastic waste comes from the post-user market which is found mainly in 

municipal solid waste (MSW), as well as in the following economic sectors: packaging, 

agriculture, construction and demolition, automotive, electronics and electric. 

Pre-user plastic waste, which generally accounts for less than 10%, is generated during the 

manufacture of virgin plastic from raw materials and from the conversion of plastics into 

plastic products.  

 

The total amount of plastic waste generated is considerably less than the amount of plastics 

produced yearly. This is attributed to those applications in which plastics meet long term 

requirements before their disposal and therefore do not yet present in the waste stream in big 

quantities. The sources of plastics waste can be divided into two main sources: 

 Plastics waste before use, produced mostly during polymer production, polymer 

compounding and polymers processing into final products.  
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 Post consumer plastic waste, which is basically from municipal solid waste (MSW) 

in addition to waste resulting from various economic sectors such as packaging, 

agriculture, construction, demolition and hospitals. 

 

A. Pre-user plastic waste 

 

During polymer production 
 

While the industry strives to produce only first-grade material, it is likely that a small 

proportion of base polymer will be off-specification and unsuitable for the customer. While 

at the same time this polymer may nevertheless find a proper usage in other specified 

applications, where it: 

 Meets regulatory limitations on monomer content and/or contaminants 

 Is blended with appropriate additives and complies with local regulations 

 Contains additives necessary to match the end-application. 

 

During polymer compounding 
 

The process of compounding of polymers with various additives may give rise to material 

outside the specification required by one customer but may be suitable for other 

applications. The exact formulation or recipe of the resin(s) and different additives, may not 

have been achieved and end in an off-specification material. Examples might include wrong 

color, wrong hardness or wrong processing characteristics. Before recycling it is essential to 

ensure that such polymer compounds are single grades or a known mixture of closely related 

grades and suitable for the new application. 

 

During plastics conversion (transformation) 
 

Waste materials produced from start-up, shut-down and even during the running conditions. 

Some factories resort to crushing and processing for re-use again in production in—site with 

the original raw material in different percentage according to the mechanical properties 

required at the end product, sometimes the content of recycled material used in the 

production reach more than 50%, while others resort to sell the scrap directly, since it cannot 

be re-used on-site because of quality or specification limitations. However, such materials 

may nevertheless be used in other applications. It is essential to ensure that such wastes are: 

 Of known formulation, 

 Used in an appropriate application, 

 Processed under appropriate conditions, 

 Not contaminated or degraded so as to make them unsuitable for processing, 

 Single grades or a mixture of closely related grades. 
 

Table (2) lists the typical types and quantities of plastic wastes for different manufacturing 

processes. However, there are other sources of plastic waste which are unsuitable for use 

such as: 

 Composite materials; 

 Plastics that are too degraded to be considered for re processing; 

 Contaminated wastes with oil,  dust and other contaminant  
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Table (2): Type and quantity of plastic waste for various processing methods 

Origin/waste-

generating activity 

Type and quantity of waste. 

Dry blending mixer 

 

Powder agglomerates, removed by screening drippings, aborted runs. 

Injection molding  

 

Sprues and runners. Normally reground and reprocessed in amounts 

ranging from 1-15% of total feed. 

Extrusion 

compounding 

 

Chunks and strands from extruder purging. 

Wastes generated during faulty operation (overheating, impure feed, 

etc). Normally reground and reprocessed in amounts ranging from 1-

2% of total feed 

Extrusion of pipe, rod 2-3% scraps for common extrusion processes 

Film blowing  Start up, tail and reject film, and extruder purging 

Sheet extrusion  Scrap generation : 15% PE, 20% PVC, 25% PP-film 

Extrusion coating  6% loss in extrusion coating on paperboard and  5-6% in wire and 

cable coatings 

Co-extrusion  9-10% scrap (sometimes20%), generally sold to converters 

Injection blow molding  Practically no scrap 

Extrusion blow 

molding  

 

Amount of pinch-off, depending upon excess length of parsion. 

Minimized by good design. 

Rotational molding  

 

Removal of open sections, small amounts of trim flash 

Dip and slush molding  

 

No cut-off arises, since the material forms a solid solution on the 

mould. There is, however, a great potential for contamination of the 

plastisol or the 

fluidized solids-bath, resulting in rejected parts 

Casting  3-5% loss 

Calendaring  

 

Drippings from mixer and calendar rolls (<1%) Trim, front and strip 

and tails (6-7%) 

Thermoforming  

 

Trimmings arise in significant quantities 

8% in high pressure lamination 

Side trimmings or scrap cuttings when forming labels, bags etc. from 

laminates. 

Spreader coating  6-10% scrap, little of which can be recycled 

Compression/transfer 

molding  

2-5% flashes (excess material). 

 

B. Post-user plastic waste 
 

Plastics components often come to the end of their first-life application with the character of 

the plastics material substantially unchanged. Pre-consumer wastes are typically clean, 

segregated from other resins, physically close to the point where they can be recycled and 

well characterized in terms of origin and physical properties, but this is generally not the 

case for post-user plastic wastes. In addition, post-consumer wastes are often in the form of 

composite materials, in particular mixtures of different plastics and/or plastics and non-

plastic waste.  
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To be recycled, the plastic(s) must first be cleaned and separated into homogeneous 

materials. These factors contribute to the increased difficulties and costs of the recycling of 

post-user wastes when compared to pre-user wastes. 

 

An increasing number of countries are enacting legislation requiring that end-of-life plastics 

be recovered for recycling. The return of end-of-life components to suppliers may also form 

part of commercial transactions. Extracting the plastics from equipment at the end of its life 

may be difficult and expensive but such materials can be recycled. 

 

Each source of waste has its own specificity, such as: 

 municipal solid waste (MSW) and agricultural plastic waste are geographically more 

dispersed; 

 agriculture sector waste has a better material homogeneity than MSW or automotive 

waste; 

 Construction/demolition waste and MSW are more polluted than electrical and 

electronics plastic waste. 

 

Municipal/Domestic waste 
 

Municipal Solid Waste has only a small plastics percentage. Some legislation may require 

households, commerce and industry to separate and collect plastics for recycling, which 

would otherwise be part of MSW. These materials may require sorting into separate polymer 

streams and cleaning before they can be satisfactorily recycled.  

Packaging Industry Plastic Waste 
 

This sector produces amounts of plastic waste second only to MSW. It includes bags, drums 

and containers for the food and chemical industries, packaging films, discarded industrial 

equipment, crates, etc. The major plastics used include PE, PP, PS and PVC. In this sector 

collecting well defined material of one type of plastic material is easier than from 

households. 

 

Agriculture Plastic Waste 
 

Agriculture uses PP, PE and PVC plastics which generally have a short to medium life-span. 

Examples of short-lived products are plastic film for covering greenhouses and fertilizer 

sacks. Products with a medium life span are irrigation pipes and valves, containers, drums 

and tanks. 

 

Construction / demolition plastic waste 
 

The construction industry uses predominantly PE and PVC plastics. The construction sector 

typically uses plastics in applications for much longer than any other major industry sector, 

making it difficult to estimate the waste generated based on consumption. Usually 

construction industry sources are estimated to be 10% of current consumption. 

 

Material Identification marking for packaging 
 

The separation of plastics materials for recycling is made much easier if the products made 

from plastics carry an identifying marking. There is now general agreement that plastics 
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packaging items should be marked using the code developed by the Society of the Plastics 

Industry in America. The symbols used in this code are illustrated below. 

 

 
 

Materials originating in Europe will carry modified versions of those above: 

 PETE = PET polyethylene terephthalate 

 HDPE = PE-HD high density polyethylene 

 V = PVC polyvinyl chloride 

 LDPE = PE-LD low density polyethylene 

 PP =PP polypropylene 

 PS = PS polystyrene 

 Other polymers or blends 

 

For non-packaging applications the marking on plastics components is likely to be marked 

according to ISO 11469; 1993 (E), Plastics - Generic identification and marking of plastics 

products.
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2.1 Assessment of the Plastic Sector in Egypt 
 

2.1.1 Background on the Solid waste in Egypt 

 
Egypt’s population was increased by more than a double and a half over the last forty years. 

The increase in population density in urban areas, especially in metropolitan cities, and the 

change in the consumption patterns in urban and rural areas alike exerted pressures on the 

environment and public health services. The solid waste problem harmful symptoms became 

evident throughout the country. Existing conventional waste management methods have 

become incapable of meeting society needs with its different groups, in terms of maintaining 

a reasonable level of cleanliness, controlling health hazards, providing a generally civilized 

appearance for the country  and facing its environmental impact.  

 

Various studies conducted during the last two decades in a number of Egyptian 

Governorates and cities point out to a significant decrease in municipal solid waste 

collection efficiency totally lacking in some rural areas.  

 

Total waste quantities collected never exceeded in the best scenarios 77% of the wastes 

generated, table (3). Large amounts of wastes piled up in streets and vacant areas between 

buildings and informal dumpsites in a number of central areas that are not equipped for that 

purpose. Open burning as a means of waste disposal has become one of the main sources of 

air pollution in Egypt.  

 

Table (3): Estimates of municipal solid waste collection services efficiency in some 

governorates 
Governorate Service efficiency 

% 

Cairo 62 

Giza 64 

Qaliubeya 50 

Gharbeya 50 

Alexandria 77 

Aswan 41 

Luxor 45 

Red Sea 52.2 

North Sinai 33.3 

Average  60 

 

The major pressures on solid waste management in Egypt are enhanced due to the lack of 

awareness and the wrong handling of solid wastes in general. Accumulated wastes cause the 

spread of bad odors, insects and rodents that cause diseases and visual pollution, particularly 

in the neighboring residential areas. In addition, wastes are liable to self-burning and/or 

deliberate open burning which cause the emission of suspended dust as well as toxic gases 

and smoke. Moreover, wastes handling methods, e.g. collection, transfer, recycling or 

treatment are inefficient and may be hazardous to workers, citizens and the environment in 

general. Attitudes of individuals and institutions and their lack of awareness concerning the 

environment and health all contribute to the aggravation of the problem. 
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2.1.2 Egypt Waste Composition 
 

Egypt's 26 governorates produce 43835 tons of garbage daily, with Cairo, not surprisingly, 

providing the heaviest load, more than 10000 a day. Giza is the next largest producer, 

dispensing 4000 tons daily, table (4).  

 

Table (4): daily generated PCW in Egypt's governorates 

 Governorate  Urban Rural Total 

1 Cairo 10795 - 10795 

2 Giza  3655 955 4610 

3 Qalubya  2625 820 3445 

4 Alexandria 2615 - 2615 

5  Elbehera 1000 1160 2160 

6 El Sharkia 550 1180 1730 

7 Elmenofia 490 775 1265 

8 El Gharbia 1000 820 1820 

9 Eldaqhlia 2600 1225 3825 

10 Kafr El Shikh 1100 625 1725 

11 Damiatta 750 315 1065 

12 Ismalia 470 220 690 

13 Port Said 685 - 685 

14 Suez 420 - 420 

15 North Sinai 210 20 230 

16 South Sinai 265 50 315 

17 Red Sea  210 5 215 

18 Elwady  50 15 65 

19 Fayoum 300 295 595 

20 Beni -Suef   545 240 785 

21 Minya 510 710 1220 

22 Assiut 380 540 920 

23 Sohag 265 600 865 

24 Qena 475 550 1025 

25 Aswan 440 150 590 

26 Luxor 160 - 160 

 Total  32565 11270 43835 

 

Egypt generated an estimated 16 million tones of municipal solid waste in 2006, growing at 

an estimated 3.4 percent per year. Plastics amount in PCW reaches about 970 thousands 

MT/Y, which equal to about 6% of the total MSW.  

 

Table (5) shows the waste composition in Egypt. It was found that organic waste production 

represents the higher waste percentage, 50-60%, whereas plastic represents only 3-12 % of 

the total waste composition.    
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Table (5): Egypt waste composition 

Waste type Percentage % 

Organic waste 50-60 

Papers and carton 10-25 

Plastic 3-12 

Glass 1-5 

Metals 1.5-7 

Textile 1.2-7 

Others 11-30 

 

2.1.3 Municipal Solid Waste Management Systems in Egypt 
 

Major Conventional Solid Waste Systems in Egypt are: 

 

1. Governmental system: municipalities or cleaning authorities (Cairo and Giza) collect 

and transfer wastes from the streets, bins, public containers. These authorities 

supervise public dumpsites and the operation of composting plants either directly or 

through the private sector. 

 

2. Local Private Companies: these companies collect and transfer garbage in a number 

of Egyptian cities. They represent a developed model of the garbage collectors’ 

system, working in limited areas under the supervision and control of municipalities 

or cleaning authorities. The final disposal of wastes takes place either at the garbage 

collectors communities or in public dumpsites. 
 

 

3. Traditional Zabbaleen (garbage collectors) system: in this system, which dates back 

to the start of the last century, Zabbaleen collect garbage from household units and 

some commercial establishments, and transfer it to their communities (Zabbaleen 

villages) for sorting and recycling. Although working conditions and methods used 

requirements do not comply with the health and environment requirements, yet it is 

efficient and meets customer satisfaction. Further more, this system achieves the 

highest recovery degree as it reaches; sometimes 80% of the garbage collected by 

Zabbaleen. 

 

Integrated Municipal Solid Waste Management System  

 
Since 2000, the Government focused on enhancing private sector participation in the 

cleaning process and the integrated solid waste management in Egypt, as set forth in the 

National Solid Waste Management Strategy in Egypt, 2000. The new system is based on the 

privatization of waste management and restricting the role of government agencies to 

monitoring while implementing the philosophy of involving citizen in paying the costs of 

cleaning services through adding a specific fee to the electricity bill. Accordingly, some 

Governorates have contracted with international and regional companies who have sound 

experience in this field to handle all stages of the waste management system, i.e. collection, 

transfer, recycling and final disposal in sanitary or controlled landfills. These companies 

should bring modern facilities, new technical methods and know how. 
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Alexandria Governorate contracted "Onyx" for SWM. The company's services extended to 

the whole city as well as beach cleaning and medical waste management. To overcome the 

mal practice of dumping the waste at the shores of "Lake Mariout" at Abis, Onyx prepared a 

new dumpsite in Borg Al-Arab that receives six million cubic meters of garbage over 15 

years. The project involves securing the safety of the area's soil, which after the 15-year 

period is completed will be usable as a garden.  

 

The basic challenge for authorities is the incorporation of garbage collectors in the new 

system. The garbage collectors did not accept to work as employees for the companies, as 

they make much more profits working on their own. The contract does not oblige private 

companies to work with the zabbaleen, however, although it forbids them from selling 

garbage. Representatives of the Egyptian company that is collaborating with the Italian 

company AMA in cleaning up northern Cairo stated that they will do their best not to disturb 

the social fabric of the zabbaleen community. 

 

The Zabbaleen representatives insist that their traditional knowledge is crucial: "They will 

not be able to proceed with this job without us". The Italian company was not aware of the 

scale of the problem as there was no mention of such a large problem with the traditional 

garbage collectors. Unlike Onyx, AMA is not required to hire the employees who used to 

work for the governorate. For the moment there is sort of gentleman's agreement between 

the Zabbaleen of Alexandria and Onyx, where, they are allowed to take items from garbage 

containers so long as they keep the place clean when they do so.  

 

From data collected, it has been found that the total plastic waste collected by AMA 

Company per month in year 2006 in north Cairo reaches about 790 Kg for PET bottles, 1900 

Kg for soft plastics and 1620 Kg for plastic films, while the total plastic waste collected 

form PCW by Onyx company in Alexandria reaches about 260.41 MT in 2005 and 305.04 

MT in 2006. Form these data it can be seen that the amount of plastic collected by the 

foreign companies is very small as a result of the scavenger's activities.    

 

2.1.4 Market size of plastic raw material in Egypt 
 

Out look on plastic market size as the part of our work to assess the situation of the plastic 

waste in Egypt, it would be useful to look into the volume of the plastic materials in Egypt. 

Data were collected from the main customs authority as will as the ministry of trade and 

industry, and chamber of commerce. Table (6) shows the market size in Egypt (in MT) for 

different plastic types, subject of this study, PE,  PP, PET, PVC and PS. 

 

Table (6): Plastic Market Size in Egypt (in MT) 

Material Import 

(A) 

Local 

production (B) 

Export 

(C) 

Consumption 

(A+B-C) 

LDPE 45,000 - - - 

LLDPE 40,000 - - - 

HDPE 100,000 240,000 100,000 - 

TOTAL of PE 185,000 240,000 100,000 325,000 

PP 85,000 156,000 25,000 216,000 

PET (bottles) 70,000 - - 70,000 

PVC 160,000 60,000 - 220,000 

PS 80,000 - - 80,000 

Total 911,000 
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These amounts of plastic raw materials are consumed locally (911000MT) will become a 

waste after some period of time, and it damped in the municipal waste stream, added to this 

volume is some finished articles that have plastic parts or packaging of products that are 

imported to the country .    

 

2.1.5 Management of plastic waste in Egypt 
 

As started before, about 70% of the generated PCW are collected. Large amounts of plastic 

wastes piled up in streets and vacant areas between buildings. It was found that only 30% of 

the waste was recycled while about 33% are land filled.  Also about 5% only reused, and 

32% burning and not collected, figure (1). Scheme (1) illustrates the amounts of plastic 

waste management in Egypt (in MT).   

 

 
   Figure (1): Management of plastic waste in Egypt (in 1000 MT) 

Scheme (1): Amounts of plastic waste management in Egypt (in MT).   
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2.1.6 Quantity of recycled plastic production in Egypt    
 

Table (7) shows the amount of recycled plastic per area. This represents 60% in greater 

Cairo and 16% in Alexandria. Delta and others (Upper Egypt& Canal) represent about 19 

and 5% respectively. The total amount of recycled plastic per year was found to be 292.000 

MT. 

 

Table (7): The amount of plastic recycled (Mt/year) per area 

Area Zone Production Of 

Plastic Recycle  

(MT/Y) 

Total 

MT/Y 

Greater Cairo Manshiat  nasser 75,000  

175,000 

(60%) 
EL-MASHTAL 40,000 

El abassia 13.000 

Elkatamia 5,000 

Bassous 11,000 

Ezbat el nakhl 18,000 

Otherrs 13,000 

Alexandria Borgelarab &Amria 9,000  

46,000 

(16%) 
Abd el kader 11,500 

Merghem 14,000 

El-manshiea elbahria 3,000 

Others 9,000 

Delta Gharbia 17,000  

56,000 

(19%) 
Eldaqahlia 11,000 

kafer el shikh 6,000 

Elsharqia 9,000 

Domeatta 3,000 

Otherrs 10,000 

Others  (Upper 

Egypt& Canal) 

 15,000 15,000 

(5%) 

Total 292.000 

 

The recycling equipment that handles the various steps in the production of plastic recyclats 

are mainly crashers, Pellitizers and Agglomerators and their productivity in Egypt are shown 

in table (8). 

 

Table (8) Recycling Equipments and Their Productivity in Egypt  

Recycling Equipment Crashers Pellitizers Agglomerator  

number 700 450 400 

Average  Productivity/                                            

day 
1.25 1.5 1.0 

Productivity                                                             

MT/D 
875 675 400 

Productivity                                                              

MT/Y 
262,000 202,000 120,000 

Total  Productivity                                                            

MT/YEAR 
292,000   MT/Y 
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Calculations are based on: 

 300 working days/ year 

 All the amount of agglomerated plastic go to the Pellitizers 

 Amount of 90.000 ton from crashed plastic go directly to industry and the rest 

172,000 ton go to the Pellitizers   

 

2.1.7 Quantity and value of plastic recylate exports  
 

The validated value for exported PET is 30000 MT /Y whereas the estimated values for PE, 

PP and PS were 30000 MT/Y. The main markets for export are China, Turkey, Hong Kong, 

France, Greece, and Korea. Total value of export for recycled plastic is estimated to be 36 

million USD according to 2007 prices. The estimated price per ton is around 600 USD, so 

60000 x 600 USD = 36 million USD. 

 

2.1.8 Employment in the Plastic Recycling Sector  
 

Table (9) shows the total workers in the plastic recycling sector in Cairo, Alexandria and 

Delta. It can be seen that Cairo represents about 50% of the workers in Egypt, whereas 

Alexandria and Delta represent about 20 and 23% respectively. Upper Egypt & canal was 

found to represent only 6%. Also it can be seen that total workers in Egypt were 263,000 

employers. 

 

Table (9): The total works in the plastic recycling sector in Egypt 

Region  Area Workers 

Cairo 

 

Manshyet Nasser 45,000 

El Mashtel 30,000 

El abassia 18,000 

El katamia 12,000 

Bassous 6,000 

Ezbet el nakhel 8,000 

Others 12,000 

Alexandria 

 

Borg el Arab 18,000 

Abed el kader 12,000 

Merghem 8,000 

El-manshia el baharia 6,000 

Others 10,000 
 

Continue                 
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Table (9): Continued              

Region  Area Workers 

Delta 

 

Gharbia 20000 

El daqahilia 17000 

Kafer el shikh 7800 

El sharqia 9300 

Domeatta 4300 

Others  3600 

Upper Egypt & 

canal 
 16,000 

Grand total 263,000 

 

2.1.9 Analysis of Plastic Recycling Economy  
 

Table (10) shows the price and added Value LE\kg for recycling process step of plastic. 

 

Table (10): The price and added value L.E/kg for different recycling process of plastic 

Recycling Process Steps Price  

L.E/Kg 

Added value 

L.E/Kg 

Garbage plastic on the road 0 0 

Collection 1.8 1.8 

Sorting 2.05 0.25 

Shredding 2.30 0.25 

Washing/Drying 2.60 0.30 

Pelletizing 3.30 0.70 

Selling price* 4.00 0.70 

Total - 4.00 

* It depend on the end product 

 

For the reprocessor (involved in size reduction, pelletizing or product manufacturing), the 

clearest benefit is the income generated by selling the end product. These reprocessors 

mostly deal only with plastics, and derive no income from selling the byproducts. Waste 

pickers and traders may deal in more than one waste item. 

 

The prices of recyclate depend, among other things, on their physical characteristics. For 

example, recyclate pellets with poor properties may sell for only half of the price of pellets 

made from virgin material, while the prices for high-quality materials may approach those 

made of the virgin material.  

 

Prices also vary according to the cleanliness of the material. Dirt, foreign objects and 

moisture may represent as much as 20% of the original weight of the waste plastics, which 

will be lost during the sorting, washing and drying processes. 

 

 Table (11) shows the market prices (in L.E/kg) of plastics' waste after the different 

reprocessing stages, in Egypt, 2006 and the original polymers. It can be seen that the market 
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prices of the various materials vary considerably, and increase with each processing stage. It 

can also be seen that transparent and white scrap plastics yield pellets of higher value, since 

pigments can be added to give them any color. 

 

Table (11): Market prices (in L.E/kg) of plastics' waste after the different reprocessing 

stages, in Egypt, 2006. 
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PET 1500 1800 2400 3200 - 14000 22.9% 

PP 1700 1900 2500 3300 4000 10500 38% 

PE-HD 

(Injection) 
1500 1700 2300 2700 3600 8000 45% 

PE-HD 

(Blow Molding) 
1600 1800 2400 2800 3800 8000 47.5% 

PS (Anti-shock) 1500 1700 2200 2500 3200 8000 40% 

PVC 1800 2000 2200 2500 3200 7500 42.6% 

PE-LD 

(Films) 
1800 2200 2600 3200 4000 9500 42.1% 

 

The market value of waste plastics and their products is determined by a number of other 

factors, including the availability and the price of virgin materials (which are determined by 

the price of oil); the accessibility of other scrap material which is limited in Egypt to the 

local production as it is forbidden (according to the Ministry of Industry Decree no. 5/2002) 

to import plastic waste and considered it as dangerous materials (including the amounts of 

waste plastics imported from industrialized countries, but in Egypt there the importing of 

plastic wastes is not available as regarding to the industrial ministerial decision No 65/2002 

which describe the plastic wastes as dangerous wastes ); the seasonal demand for the final 

product; the relative strength of the domestic economy; and government policies on trade, 

including import restrictions.  

 

The market for recovered plastics is characterized by a competitive structure and also by a 

high degree of volatility; the demand and prices of waste plastics and reprocessed pellets can 

fluctuate enormously. 

 

As with the prices of the plastic waste material, the prices of end products also vary 

enormously, depending on the form and purity of the material. The differences in prices also 

reflect the various reprocessing techniques, transportation and handling costs. 

 

2.1.10 Anatomy of Plastic Recycling Process 
 

Plastic recycling may go one of the three types; mechanical, chemical recycling or 

incineration with energy recovery. In Egypt there is only mechanical recycling. The 

common recycling method used in Egypt, is shown in scheme (2) 
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Scheme ( 2 ): Plastic recycling scheme in Egypt 

 

The quality of the final products derived from waste plastics will be improved considerably 

if all contaminants (non-plastics, dirt, etc.) are removed prior to reprocessing, and if the 

degree of moisture is reduced to a minimum. It is also important that the different types of 

plastics are separated as carefully as possible. Thus the waste plastics should be sorted, 

washed and dried, preferably before size reduction. The order in which these procedures are 

carried out is flexible. From an environmental health point of view, working conditions will 

be improved considerably if the waste plastics are washed and dried before they are sorted. 

 

a. Collection 
 

Waste plastics from municipal sources are collected by hand and are roughly pre-selected by 

waste pickers or primary traders. This stage is labor-intensive and requires little or no capital 

investment. There are several collection points within a municipal solid waste system where 

waste can be retrieved for recovery at source, i.e. directly from private homes; from steel 

waste collection bins; and at municipal waste dump sites. In general, the nearer to the 

source, the less mixed and dirty will be the materials.  

 

The four collection points can be described in more detail, as follows: 

 

1. Housewives and/or servants give (or sell) waste materials to itinerant waste 

collectors. In Alexandria, for example, housewives sell plastic items such as 

containers and buckets directly to waste pickers at a price of 1 L.E per kg. Torn 

plastic bags are thrown away with other domestic waste and may end at roadside 

dumps, and are collected by waste pickers.  

 

2. Garbage collected from home or those rejecting from shopping activities may reach 

the final waste collection bins. Early in the morning or late at night, waste pickers 

examine refuse bins and select the items that interested to them. They tend to 

specialize in one type of material: some may collect paper, others plastics, etc. They 
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sell the collected items to traders who run collection depots for that particular type of 

material. Porters or caretakers who are responsible for collecting and transferring 

refuse bins from apartments to waste collection bins or trucks, do the same. Sorted 

materials are sold to depots or to itinerant  

 

3. Waste that is collected from homes or street collection bins reaches at the end 

dumpsites. 

 

4. Waste picking at the dumps takes place on a large scale, despite the fact that the 

waste materials are often contaminated.  

 

Some collectors use their own makeshift carts, and others obtain them on loan from traders 

or middlemen as shown in figure (2). The level of investment per vehicle may range from 

100 L.E for a simple handcart, to several thousands L.E for a small truck. 

 

 

    
                                                                                                                             

Figure (2):  photographs of waste plastic collection 

 

The quantities of reclaimed plastics (and often) that are materials sold depend strongly on 

whether the characteristics of the supplied of material match those demanded by the local 

reprocessing industries. The quality of sizeable amount of the waste could be increased 

considerably if consumers were to be informed and instructed on how best to separate and 

dispose of their waste. 

 

b. Sorting 
 

The degree of sorting of plastics waste varies considerably, depending on the demand and 

the special wishes of the manufacturers to whom it will be sold. The material may be sorted 

at any stage in the recycling process, according to color, type of plastic, etc. In most 

economically less developed countries, waste is sorted by hand by women and children, 

mainly because of the low wages and the large labor supply.  Figure (3) shows the sorting 

waste plastics in Merghem.  
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Figure (3): Sorting plastic waste in Merghem  

 

Some basic sorting practices constitute: 

 The removal of all attached materials (such as paper labels) should be 

removed from the plastic items. 

 Films (soft plastics) and rigid objects (hard plastics) are separated. 

 Polymer are separated according to their types (PE, PP, PS, and PVC) 

particularly PVC. 

 PE films are separated into transparent and mixed-color fractions. 

 Rigid PE objects should at least be separated at least into light-colored 

(transparent and white) and mixed-color fractions. 

 

In Cairo the collected scrap plastics are first sorted and classified into thermosets and 

thermoplastics. The thermoplastics are then classified into bottles, transparent plastics, rigid 

plastics and flexible plastics. Within these fractions, a further classification is also made 

according to type and color. It takes six workers (with no special skills) laborers to sort one 

ton of plastics per day. A worker in plastic sorting earns approximately 15 L.E per day. 

 

In Qotour (Gharbia), primary traders or dealers do some sorting; they roughly separate low 

and high-density plastics and PVC, since they have different prices. Primary dealers act as 

intermediaries between itinerant waste buyers and secondary dealers. They sell various 

grades of materials to dealers according to permanent arrangements. The secondary dealers 

first sort the plastics according to type, color and quality, and then wash, clean (usually in 

water tanks) and dry the materials in the sun. They hire mostly women and children to sort 

many collected items such as shopping bags and broken household articles (for example 

buckets, baskets, drums, etc.). Especially shopping bags may be in a bad state (torn and 

dirty).  

 

c. Cleaning 
 

The cleaning stage consists of washing and drying the plastic items. A number of these 

techniques are described in the following, together with some illustrative examples of the 

cleaning processes that are used in a number of cities. 
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d. Washing 
 

It is important that the waste plastics are washed, because clean waste materials and sold at 

better prices as they improve the quality of the end product. The plastics can be washed at 

various stages of reprocessing: before, after, or even during sorting. Films and rigid 

materials are usually cleaned before the size reduction stage. Foreign materials such as glued 

paper labels are also removed. Rigid plastics are often washed a second time after they are 

shredded. The material can be washed manually or mechanically, figure (4). Manual 

washing may be done in oil drums that have been cut in half, in bath tubs or in specially 

built basins. The water may be stirred through the washing process with a paddle. If the 

waste is greasy, hot water with soap, detergent (e.g. from scrap detergent bottles) or caustic 

soda are used (When using caustic soda, workers are instructed to wear protective gloves). 

 

  
Figure (4): Plastic waste washing 

The water may also be stirred mechanically. In one mechanical washing installation in 

Merghem region (figure 5), a water-filled basin is equipped with a motor that drives a set of 

paddles at low speed. The plastic materials are left to soak for several hours, while they are 

stirred continuously by the paddles. Dirt (mainly sand) settles out during the process, and the 

clean plastic materials are removed with a drainer. 

 

 
 

Figure (5): Typical washing basin in the Merghem, Alex.  

 

In many regions, telephone cable sheaths are shredded and reused. The sheaths are made of 

black PE with aluminum reinforcement, while the copper wires are removed from inside the 

cables. The shredded sheaths are placed in a bathtub filled with water and left to soak for 

several hours, while being stirred occasionally to ensure separation and to dissolve any 

remaining dirt from the PE (figure 6). During washing, the aluminum separates from the PE, 
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which floats to the water surface, and the aluminum sinks. The PE is then drained, and 

stored in bags to wait for the drying step and further processing. The aluminum is then 

packed into bags and sold to scrap dealers. All waste plastics need to be washed, except for 

some rejected materials from industrial and commercial sources. The washed and unwashed 

fractions should be kept separate from non-plastics and dirt. 

 

 
 

Figure (6): Soaking of shredded sheets in bath tube filled with water 

 

e. Drying 
 

As with washing, plastics can be dried either manually or mechanically. With the manual 

method, the plastics are spread out in the sun to dry, and turned regularly. Plastic films can 

be hung on lines, and thus require only half the area normally used when plastics are spread 

out to dry (figure 7) 

 

 
 

Figure (7): Drying plastic films in Merghem region at Alexandria 

 

After they have been shredded, plastics may be either centrifuged or spread out in layers 

several centimeters thick to dry. To spread out 300 kg of shredded plastics (bulk density 210 

kg/m3) requires 15─20 m
2
. The shredded plastics are stirred occasionally while they dry. 

Rigid objects are never centrifuged, but spread out to drain. Plastics require 2-3 hours to dry, 

at temperatures between 70 and 90
o
C. The time needed for solar drying will depend on the 

wind and the prevailing temperature.  

 



National study for Plastic Recycling Sector in Egypt  

 27 

Figure (8) shows a drying installation in Autor, which consists of a tray equipped with a grid 

on which the shredded plastics (PE) rest, a fan and a gas burner. The fan blows heated air 

underneath the shredded plastic, thus reducing its moisture content. Occasionally, the 

shredded material is stirred with a stick. Another way used for drying, in which the shredded 

plastics rest to be exposed to the sunlight over the roof or on the land at the street is, 

figure(9). 

 
 

Figure (8): A drying installation in Autar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (9): Drying of shredded plastics on the land 

 

Washing and drying waste plastics are not separate activities but tend to be carried out 

within the same unit. In Gharbia (Qotor), soft plastics are sometimes cleaned by submerging 

them in the waterway or canal, and stomping on them to remove any dirt and impurities. 

Cleaned 200-litre oil drums, cut in half, also serve as basins for washing hard and soft 

plastics. Usually only water and soap are used, but caustic soda may be used to remove 

contaminants such as oil or paint from plastic scraps. The soft plastic scraps are dried by 

simply hanging them on wire in the sun. Hard shredded plastics are also dried in the sun on 

bamboo baskets. 

 

In Menia, broken plastic containers are washed in pond water while being stirred with sticks. 

The scraps are then dried in the sun for 3─4 hours, and finally packed in jute bags weighing 

25─50 kg. Milk pouches fetch a high price, so these are cleaned and dried with great care. 

The pouches are carried to the nearest pit or pond where they are scrubbed to remove the 
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milk sediment. No chemicals are used. After cleaning, the pouches are left to dry in the sun 

for 3─4 hours, stacked and bundled, and returned to dealers. Four to five employees, 

working 12 hours per day, wash, dry and sort 350 kg of materials per day. 

 

In Cairo, rigid plastics are washed after cutting, using a hot and a cold water tank, along with 

a burner. For every ton of plastics, 25 kg of caustic potash and 2 kg of a substance called 

stripping powder are added to 2000 liter of hot water. The plastics are then rinsed in cold 

water. Two laborers take five days to wash one ton of plastics. In Manshet Naser , nine 

female workers manually wash and sort an average of 750 kg of rigid plastic objects per day, 

which gives a capacity of about 80 kg per person per day. From a survey, it was found that 

the capacity is about 70 kg per person per day. If the productivity of manual labor is a 

limitation, it can be improved by introducing mechanical devices. 

 

2.1.11 Further Reprocessing Techniques 
After the initial upgrading stages, the plastic materials become clean, well sorted, and ready 

for sale or for further processing., whereas Bottles and jars can be sold directly to 

households or shops for reuse or refilling. 

  

a. Size Reduction Techniques 
 

Size reduction techniques such as cutting, shredding and agglomeration of the waste plastic 

articles serve to increase the packing efficiency of the material. This helps to reduce 

transport costs. Moreover and the smaller pieces can be more easily fed into further 

reprocessing machines. Many variations of the size reduction techniques and procedures can 

be applied. 

 

b. Cutting 
 

The first step in the process of material transformation involves cutting up the waste plastic 

materials into smaller pieces. This is needed for items such as cans and buckets, which are 

too large to fit into the hopper of the shredder. These items can be cut first with a circular 

saw or with a band saw, as shown in figure (10) .The cut pieces go to a washbasin before 

being fed, or fed directly into the shredder. 

 

 
Figure (10): Cutting of plastic waste by a circular saw 
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Uncut soft plastics tend to stick to the spiral screw of an extruder thus they are usually not 

fed directly into the extruder. In Menia, soft plastics such as films and sheets are cut into 5 

cm strips with ordinary scissors to prevent damage to the pelletizing machine. In Cairo, the 

sorted and washed plastics are cut into small pieces with special scissors fixed on a wooden 

base.  

 

c. Shredding 
 

The raw materials are fed directly into a shredder, or cut into smaller pieces if needed. The 

fed material should consist of clean objects, selected according to product form, polymer 

type and color. These materials are fed into the hopper on top of the shredder, as shown in 

figure (11). The rotating cutting blades shred the plastic materials. When the pieces are small 

enough, they fall through a grid into the tray placed to the right of the machine. 

 

 
 

Figure (11): Shredder with a horizontal axis (capacity: 60 kg/h; motor power: 10-15 

kW; cost: L.E 6000-8000 second-hand). 

 

In the shredder shown in Figure (11), (capacity: 60 kg/h) the rotating blades are driven by an 

electric motor (motor power: 10-15 kW) located behind the machine; the belts transmission 

are visible on the left (cost: L.E 6000-8000 second-hand). A bag or piece of cloth covers the 

hopper to prevent pieces of plastic being thrown back by the rotating blades. Figure (12) 

shows a schematic overview of the interior of a shredder, which can either a horizontal or a 

vertical axis. The shredded material is scooped into bags from the tray to be stored, or is fed 

directly into an extruder.  
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Figure (12): Schematic overview of the interior of shredder 

 

Figure (13) shows the inside of a shredder equipped with two rotating cutting blades, one of 

which is visible on top of the rotor. On the right, the adjustable blade can be seen. At the 

bottom of the drum there is a grid with holes that determine holes of the size of the final 

pieces. The cutting continues until the pieces are small enough to fall through the grid. 

 

 
 

Figure (13): The rotor and cutting blades of a shredder. 

 

The end products of shredding are irregularly shaped pieces of plastics that may be sold to 

reprocessing industries and workshops. Figure (14) shows shredded PE produced from 

detergent bottles, jerry cans, and other waste plastic containers. The materials were sorted 

out according to color, in this case white. In case if the waste plastics have not been washed 

prior to shredding, the shredded pieces may be placed in a hand-held sieve and rinsed with 

water to remove any dirt or dust. 
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Figure (14): Shredded PE 

 

Depending on the quality and type of the fed raw material, and the desired quality of the end 

product, different types of plastic waste may be mixed to (a certain extent). Figure (15) 

shows an example in which two types of waste materials, HDPE film and pieces of LDPE 

string, which are being mixed and shredded. The string is extrusion waste from previous 

production processes in the same factory. The two kinds of PE are mixed to obtain particular 

physical properties in the resulting product. 

 

 
 

Figure (15): Mixing HDPE and LDPE in shredder 

 

In Cairo tons, rigid plastic scraps are pulverized using shredders with capacities ranging 

from 250 kg to 2 tons of shredded plastics per day. The motors of such machines vary 

accordingly, from 15 to 30 HP. Locally manufactured shredder costs between 10000 and 

21000 L.E or over more according to its capacity and the quality. Two laborers at a daily 

wage of L.E 15 per person operate shredders. The cost of shredding one ton of rigid plastics 

is approximately L.E 200-400.  

 

A low-cost option is a law-tech version of a shredder. The simplest design may be locally 

enameled in the form of a vertical axis machine. Such a machine that requires only basic 

mechanical skills has the disadvantage of being less robust less efficient and is unlikely to be 

as safe to operate as a branded machine. Many recyclers started by building a small shredder 

with a 5 kW motor, and used their profits to purchase a larger, more powerful, factory-made 

machine. Where electricity is expensive or not available, a heavy flywheel and a 

combination of gears with a cranking handle can replace the electric motor of a conventional 
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shredder. A 4:1 differential gearbox from a motor car, combined with a pair of 2:1 ratio spur 

gears gives an overall ratio of 8:1 (in other words, the cutting blades and the flywheel rotate 

eight times for each turn of the handle).  

 

d. Agglomeration 

 

It is not advisable to feed soft plastic waste, such as bags and plastic sheets, directly into a 

shredder or extruder. Preferably, an Agglomerator should be used to cut, preheat (or re-size) 

and dry these plastics. Agglomeration improves the quality of the final product. Also, it will 

increase the bulk density of the material, which results in a more continuous flow of material 

in the extruder and thus, an increase of efficiency. 

 

The materials fed into the Agglomerator should be clean, since all foreign objects will be 

processed together with the plastics. Figure (16) shows an Agglomerator, where the 

mechanical energy that is produced by the rotation of the cutting blade at high speed is 

transformed into heat through friction. The bulk density of the raw materials in the 

Agglomerator increases through shrinkage and partial plasticization. When the material is 

cooled rapidly at this stage, it solidifies as it is being cut, resulting into coarse granules, and 

irregularly shaped grains, often called crumbs.  

 

 
 

Figure (16): An Agglomerator 

 

Additional heating is provided by a heating element fitted around the Agglomerator or by 

the introduction of steam into the Agglomerator. The rapid cooling can be achieved by 

adding a cup of water, or by creating an outward current of air. Sometimes the resulting 

crumbs are then sieved to remove any fine particles.  

 

An electric motor (on the right of the platform) drives the cutting blade by means of a 

transmission belt (underneath the platform). Spare belts can be seen hanging on the wall on 

the left. The Agglomerator is filled through the lid at the top, and the contents are emptied 

into bags via the valve below. Figure (17) shows the inside of the Agglomerator (a cutting 
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blade with the remains of fine-cut film), and figure (18) shows the resulting product, in this 

case an agglomerated PE film. 

 

 

 
 

Figure (17): Photograph showing the inside of the agglometer 

 

 
 

Figure (18): Agglomerated PE film. 

 

In the local market, a vertical axis Agglomerator costs approximately L.E 40000-60000 and 

more. The only maintenance required is to sharpen the cutting blades occasionally. The 

prices of some new Turkish-made machines are as follows: circular saw, $4000; shredder, 

$6000; and an Agglomerator, $8000. A workshop operating a sawing machine, a shredder 

and an Agglomerator with a production capacity of 300-500 kg/day will require at least two 

workers. 

 

e. Pelletizing 
 

Pelletizing and product manufacturing are the final steps in the plastics recycling process. 

These two processes require that the waste plastics have first been sorted out according to 

the polymer type, and that they are cut into small, relatively uniformly sized pieces. 

Shredded and agglomerated materials can be used directly for product manufacturing 

processes without going through the pelletizing stage, although this is not usually done. 

Normally, the shredded and agglomerated waste plastics are pelletized first. In this way, the 

qualities of the molded end products are improved. The use of pellets also increases the 

efficiency of the production, due to the lower bulk density of shredded and agglomerated 

waste plastics compared to pellets. The most common low cost molding processes are 
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extrusion, injection molding and blow molding. Film blowing is used in the manufacture of 

plastic bags. 

 

Shredded rigid plastic objects or agglomerated films are subjected to the process of 

extrusion and pelletizing to produce plastic pellets. These can then be used as the input 

materials for various molding processes. Figure (19) shows an example of an extruder very 

similar to the ones used in Egypt. 

 

 
 

Figure (19): A photograph of an extruder  

 

The main functions of the extrusion phase are compounding (mixing) the various 

substances, homogenization, compression, degassing, plasticization and melt filtration. The 

pieces of plastic raw materials (compounded with any desired additives, such as pigments) 

are fed into the hopper of the extruder. Figure (20) gives a schematic overview of the 

pelletizing process. 

 

 
Figure (20): Extruder with a pelletizer 

 

The materials fed to the hopper go through a rotating screw, and are forced down the barrel 

to the extrusion die head. Electric heaters, water or air coolers are fitted around the barrel to 
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control the temperature. Heat from friction along with the heat cremating from the heating 

elements fitted around the barrel cause plasticization. The material is compressed inside the 

extrusion saved just before the materials reach the extrusion die head; they are forced 

through a filter screen to remove any solid particles. Figure (21) shows a filter being 

replaced.  

 

 
 

Figure (21): changing the filter of an extruder 

 

The spaghetti-like plastic strings that emerge out of the extrusion die head are then cooled 

by passing them through a basin of water or a ventilator. The strings, supported by rollers 

placed at the end of the water basin, are then drawn into the pelletizer. Figure (22) shows the 

strings being extruded from a machine that produces 24 strings going through the water bath 

to be cut in the end into pellets. It is tilted in such a way that a large part of each string is 

under water.  

 

 
 

Figure (22): Showing the strings that are extruded from a machine 

                                                                                 

The pelletizer (figure 23) chops the strings into short, uniform, and cylindrical pellets that 

are ready for use in the following manufacturing processes. The plastic waste generated by 

this process can be extruded again. 
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Figure (23): A pelletizer chopping the string into short cylindrical pellets 

 

The production capacity of the pelletizing process depends on the size of the extruder that is 

used. A micro-pelletizing workshop needs two or three workers and small space to contain 

the extruder, the water basin, the pelletizer, and the amounts of plastic material to be stored. 

Both water and electricity supplies are needed. 

 

Quality improvements 
 

To improve the quality of the pellets and the final manufactured products producers go 

through the following practices: 

 

1. Virgin plastic pellets may be added at a ratio depending on the desired quality 

of the end product. The higher the percentage of virgin material, the higher 

will be the quality of the product. 

 

2. If shredded rigid plastics are pre-heated in a drying installation, the resulting 

pellets will be of higher quality. 

 

 

3. If the quality of the pellets is not high enough for the manufacture, the pellets 

may be extruded a second time through a finer filter screen. This also reduces 

the moisture content of reprocessed pellets that have been cooled in a basin of 

water. 

 

4. To increase the production capacity of the extruder local producer has had 

their own innovations. A rotating spiral gear wheel may be positioned 

vertically in the hopper. Press the material down into the feeding hole of the 

extruder screw. This wheel is driven by the same electric motor as the 

extruder screw, and has been built and added to the extruder in a local 

machine workshop. 

 

 

5. An extruder equipped with a ventilator to release humid hot air, reduces the 

porosity of the pellets and thus improves their quality. 



National study for Plastic Recycling Sector in Egypt  

 37 

 

Figure (24) shows the filling of the hopper of an extruder for low bulk density materials 

  

 
 

Figure (24):  Filling the hopper of an extruder for low bulk density materials 

 

2.1.12 Product manufacturing 
 

A number of mechanical manufacturing processes are used by small enterprises to produce 

particular final products, including: 

 Extrusion (piping and tubing); 

 Injection molding (miscellaneous articles and products); 

 Blow molding (bottles); and 

 Film blowing (plastic bags). 

 

Usually the type of product and the demands on physical properties will determine the ratio 

of recycled to virgin plastics that can be used. For massive final products, such as furniture, 

100% waste plastics can be utilized. 

With other finer items, such as fishing nets, only a minimal amount of waste plastics can be 

used, (in the form of shredded or agglomerated waste plastics as well as pellets). 

 

a. Extrusion 
 

Extrusion molding can described in the pelletizing process has an end product as a 

continuous, parallel stream of plastic such as tubing. This process uses a special die: a steel 

plate pierced with a hole that determines the shape of the product. The extruded material is 

cooled and solidified in air, in a water bath, or on a chilled drum, before being wound onto a 

reel or cut into straight lengths. The principle of the technique is shown in Figure (25). 
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Figure (25): The principle of extrusion molding. 

 

 

Figure (26) shows the process of manufacturing of soft tubing (PVC), which has two 

extrusion cycles: 

 

1. In the first cycle, shredded plastics (PVC scrap) are used to produce a string 

of undefined shape. During this cycle the moisture content of the material is 

reduced, the material is filtered and compounded with additives or pigments. 

 

2. The second cycle uses the shredded string resulting from the first cycle to 

produce tubing. Again, the moisture content is reduced, the material is 

filtered, and in this case a die is placed on the extruder to form the shape of 

the end product. 

          
 

Figure (26): Manufacturing of soft PVC Tubing (the second cycle) 

 

b. Injection molding 
 

The injection molding process is similar to that of extrusion, except that the materials (the 

melt) are forced from the barrel through a nozzle into a strong steel mould, as shown in 

Figure (27) 

Plastic feed 
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Figure (27): The injection molding process 

 

The rotating screw conveys the plastic forward and the heating elements soften it. The screw 

stops moving, allowing the melt to accumulate in the front part of the barrel. When an 

adequate amount has been accumulated, the screw moves forward again, pushing the melt 

into a closed steel mould. The mould is kept cool so that the material quickly solidifies 

inside it. The shape of the mould determines the type of product produced. The mould is 

then opened, the product is removed, and the mould is then made ready for the next amount 

of melt. Some (old-fashioned) machines may use pistons or plungers rather than screws. 

Figure (28) shows a mould used for the production of flexible PVC shoe soles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (28): A mould used for production of PVC shoe soles 

 

Hand-powered molding may be used, but this usually results in products of poorer quality 

because of varying applied pressure the products are destined for low-income consumer 

markets, even if virgin raw materials are used. Figure (29) shows a hand powered molding 

machine. This machine is relatively simple to operate, maintain and repair, with a daily 

production capacity of about 200 pieces of 50 g each. It offers employment to the 

entrepreneur, assisted by one worker or apprentice, but with low profits due to the relatively 

low value of the final products. 
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Figure (29): Hand-powered molding machine. 

 

c. Blow molding 
 

The term "blow molding" is used to describe the process of producing hollow articles such 

as bottles, where the tops or bottoms are narrower than the body itself. The process is similar 

to the one used in blowing glass objects. The principle of the process, which takes place in 

two stages, is shown in figure (30). 

 

 
 

Figure (30): The principles of blow molding 

 

First, a piece of plastic tube or "parison" is extruded, and is then transferred to a split mould 

with the shape of the final product. The mould is then closed around the parison. 

Compressed air is blown into the open end to expand the parison to the shape of the mould. 

The formed shape is allowed to cool until the finished object solidifies, which is then ejected 

from the mould and the cycle is repeated. 

 

 

 

 



National study for Plastic Recycling Sector in Egypt  

 41 

d. Film blowing 
 

Film blowing is technically the most complicated of these processes. Various methods are 

used: the process of making garbage bags shown in figure (31) is as follows: after extrusion 

from a tubular die, the product, in this case a thin tube, moves upward to a film tower that 

contains a collapsing frame, guide rolls and motor-driven pull rolls.  

 

Compressed air is passed through the centre of the die and inflates the tube. The outside 

surface is cooled by air from an air ring mounted above the die. When the tube has passed 

through the pull rolls, it is sealed and cut to form the bag. For this process only high-quality 

pellets can be used as the raw material. 

 

 
 

Figure (31): The production of garbage bags. 

 

The plastics reprocessing recycling sector in Egypt was machines different from the 

sophisticated plastics processing machines used by the formal plastic sector that usually 

require large capital investments. The machines used by the recycle of plastic waste are 

cheaper versions of the standard equipment and are made with cheaper materials, using local 

technology and expertise.  

 

Machines of sophisticated design may cost L.E 250000 for 100 kg/hr capacity, compared 

with the locally manufactured machines, about 50,000 L.E for a machine with 30 kg/hr. . 

The reasons for the low prices of the locally made machines due to: 

 

1. Scrap and reject materials are used to manufacture such machines. Even the barrel 

and the screw are made from reject tubes and shafts obtained from scrap dealers. The 

standardized variable-speed drive is replaced by a single-speed drive with a standard 

commercial reduction gear (ratio 20:1). In situations where a change in speed is 
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needed, this is achieved by changing the pulleys. In some versions of even cheaper 

machines, old gear boxes that are taken from trucks and buses are used, rather than 

commercial reduction gears. 

2. Motors, starters, pulleys are purchased from second-hand dealers at very low prices 

and are repaired. Second-hand machinery is easily obtained in Cairo due to the 

various modernization programmers that are introduced in the last 10 years. 

 

3. Recyclers accept the high rate of wear and tear or breakages of these equipment 

though the production process. They use local expert fitters, electricians and other 

repairmen are available locally to attend to these machines. 

 

4. There is no warranty for the materials used for the performance these machines. 

 

With such a background, the working life of the various machines with light and heavy 

repairs is no more than 5─7 years, assuming that they will often be required to operate 

throughout two eight-hour shifts per day. However, the total production and the profit 

margin easily cover the extra costs resulting from the short working life of the machines. 

 

2.1.13 Products and markets 
 

Regular or good quality plastic products may incorporate only small proportions of recycled 

waste plastics (5─20%). However, there is a high level of demand for lower-quality 

products made of recovered plastics, which are sold at lower prices. In low- and middle-

income countries there is a high demand for cheaper products. 

 

Based on these observations of potential markets, a number of articles that could be made 

from recycled waste plastics can be identified: 

 

 Low-cost popular consumer items (such as kitchen ware); 

 Sanitation equipment (such as sewage pipes); 

 Electrical equipment (such as PVC-insulated electrical wiring, PS light 

switches and bulb sockets, wall plugs and sockets);  

 Accessory equipment for the textile industry (for example, Turkey’s 

extensive and relatively well developed textile industry represents a large 

market for various types of plastic cotton reels); 

 Various kinds of toys and components. 

 

Figure (32) shows examples of Turkish and Egyptian reprocessed end products. Top row 

(left to right): soft PVC shoe soles (black); soft PVC slippers (brown); soft PVC fly swatter 

(yellow); and two types of PE shopping bag (semi-transparent purple and black). Bottom 

row (left to right): a PP cotton reel (red); four types of soft PVC hosepipe (grey and brown); 

a PE water pipe for housing/irrigation (black); and a PP screwdriver grip (black). Electrical 

equipment: PE tube and PP connector for electrical wires, and a PP dowel (black); two sizes 

of PE dowel for screw-plug connections (green); two PE combs made of clean production 

waste (black and yellow); and a PE sewer pipe (light grey). 
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Figure (32): Examples of Egyptian reprocessed end products. 

 

2.1.14 Analysis and correlation of factors affecting the performance 
 

When glass, paper and cans are recycled, they may yield similar products which similar to 

the original ones, which can be used and recycled several times. With plastics recycling, 

however, lower faded different articles are produced. Most bottles and jugs are not recycled 

a food and beverage containers again. For example, PET bottles might become carpets or 

stuffing for sleeping bags. Milk jugs are often made into plastic lumber, recycling bins, and 

toys.  

 

Agricultural plastics have been difficult to recycle. They were slow to enter the plastic 

recycling market for reasons that can be summarized as unstable markets, interrupted flows, 

dispersed sources, dirty materials and lack of incentive: 

 

1. Unstable markets: The entire plastics recycling industry is still immature, 

with unstable markets and market economies, and rapid turnover in 

companies and terms of trade. It ebbs and flows in a complex reflection of the 

dynamics of the larger economy.  

2. In comparison with many other sources of used plastic, agricultural plastics 

are typically available only seasonally, in relatively poorer condition and 

small quantities. Buyers in this market are typically independent companies 

seeking large and steady supplies of the least costly and highest quality 

materials. 

3. Dispersed sources: sources of agricultural plastic waste are dispersed across 

the rural landscape. Collection of materials is more difficult to coordinate and 

more expensive to carry out. Reaching a critical volume often requires a large 

collection area, involving multiple political jurisdictions as well as an 

efficient collection infrastructure. 

4. Dirty materials: Unlike other plastic most articles like the soda and milk 

bottles, and the waste plastic packaging  generated by households or 

industrial sources, agricultural plastics are often contaminated up to 50% of 

weight by dirt and debris, vegetative remains, pesticide residue, ultra-violet 
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(UV) additives, pathogens and moisture. Removing such contamination, after 

the fact, is costly and time consuming. This process is needed before 

processing plastics waste. Plastics, however, are processed at lower 

temperatures that do not remove contaminants, contrary to glass and metals 

that are produced at high temperatures. Contaminated plastics may not be 

accepted for most recycling processes, and special processes are needed to 

handle most agricultural plastics before recycling. In addition, because the in 

use mainly outdoors, agricultural plastics may be partially degraded by UV 

light, rendering them unacceptable as re-processing feedstock. 

 

5. Lack of incentives: Collecting, compressing, transporting and processing 

used plastics off-farm (so they can be recycled, re-used or land filled) are 

costly processes. It may be easier burning, burying or dumping plastic wastes 

in the farm. This is a need for technical support to the recycling business in 

the agriculture sector, along with awareness raising for farmers to consider 

environmental health impacts in selecting the means of disposal, as well as 

legislations that prohibits the harmful practices. 

 

a. Factors Affecting Plastic Recycling   
 

The rating of factors affecting plastic recycling is shown in table (12). 

 

Table (12): Rating of factors affecting plastic recycling 
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Geographical 

dispersion of waste 

A C C B B A 12 

Difficulty in 

identifying the 

polymers 

A C B C B A 12 

Difficulty of 

dismantling 

C C A C A A 9 

Contamination 

 

A C B B B B 10 

Multilayer packaging A C B C B C 8 

Hazardous content C C C C B B 8 

 

 

 

 

 

 

A  Critical limiting factor, rating 3 

B  Major limiting, but which does not   apply necessarily to all 

types of waste in the source considered, rating 2 

C  Minor (or little) inhibiting, rating 1 
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b. Limiting issues identified during the survey done with plastics recyclers  
 

The main barriers to plastic recycling have been classified as follows: 

 High contamination of plastics demands very efficient washing, which is expensive 

 Lack of services (power, phone) available for plastic recyclers 

 Difficulty in having differential collection 

 Poor or non professional collection systems 

 No marking for plastics used in packaging and other applications. 

 Lack of technical support or financial schemes  Government to recyclers 

 Absence of legislations that obligate plastic recycling 

 Lack of communication and networking between plastic manufacturers, consumers 

and recycling companies 

 Difficulty to obtain a license to establish a plastic recycling company 

 Absence of local standards to regulate plastic recycling. 

 Inhibition of importing PCW plastics according to Law No. 65/2002, which 

considers plastic waste as hazard waste. 

 Lack of regulations for non-professional collectors that causes strong price of the 

waste fluctuations. 

 Difficulty in preparing paperwork for plastic waste export. 

 High local sale taxes 

 High cost to install efficient water treatment plant for washing water 

 

c. Recommendations 

 
Recommendations gained from the plastic recycling key players collected during the survey 

are quoted below: 

 The need to create more end-use markets for recycled products  

 The need for more government schemes to support the sector including grants and 

subsidies  

 Improved collection management  

 Stronger legislation to encourage recycling 

 Creation of a new sector in the Chamber for Chemical Industry/Plastic Division to 

support all plastic recycling companies and to facilitate trading 

 Promote the plastic recycling to become a recognized activity in order to develop the 

sector performance 

 Organize training courses for the sector workers to improve their skills and increase 

production quality. 

 Legalize exportation  to increase plastic waste the export rate and provide hard 

currency 

 Allow importation of PCW and recycled material to increase the production rate and 

market size in order to increase the export volume. 

 Providing more basic services such as electricity and deflation. 

 Enforce the packaging producers to mark and label their packaging plastics to 

facilitate the sorting process. 

 Decrease the taxes 
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2.1.15 Cost structure 
 

Some of the economic factors that are relevant for plastics recycling activities will be 

discussed. The costs associated with plastics recovery can be divided into three main 

categories: raw material, production and transportation costs. 

 

1. Raw material costs 
 

The costs of raw materials for reprocessing differ according to the source, the quality and the 

type of waste plastics that will be used.  

 

Industrial, commercial and agricultural waste plastics retrieved directly from the source can 

sometimes be obtained for free. When the plastic waste is picked straight from the streets, 

dustbins or collection trucks it may also be free, but the crews demand a small fee. Waste 

plastic items obtained from households by door-to-door collection often have to be paid for. 

The costs of raw materials for reprocessing depends among other factors on the type of 

upgrading carried out (for example sorting and cleaning) and on the number of intermediate 

dealers involved. The end product of one reprocessing stage, such as shredded material, can 

be used as the input material of the next stage, such as palletizing. Thus, for each stage or 

activity in the recycling process, a separate cost/benefit analysis should be made. 

 

Improving the quality of the end product, such as by adding virgin plastics to the waste 

material, or by including additives such as pigments, will also add to the raw material costs. 

 

2. Production costs 
 

The most important production costs are labor, transportation electricity and water, 

equipment and rent. Generally it is difficult to obtain reliable data on production costs, since 

(informal) preprocessors usually do not keep records. As an example table (13) lists the 

main production costs of a pelletizing workshop in Cairo. This workshop is also partially 

involved in manual sorting, shredding and mechanical washing. In this case, sorting forms 

the most labor-intensive activity. 

 

Table (13): Main production costs (as percentages of total costs) of a pelletizing 

workshop in Cairo, 2006. 

 

30 % Manpower 

7 % Transport 

25 % Electricity and water supply   

15 % Rent  

12 % Depreciation  

11 % Miscellaneous cost  

 

Further extension of plastics reprocessing activities to include product manufacturing means 

that higher investments will be needed in machinery. This will incur greater expenditures on 

operation equipments, spare parts and maintenance, (a product manufacturing machine 
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consumes considerably more electricity and more water than a shredding machine). The 

necessary moulds for product manufacturing also add to the production costs.  

 

3. Transportation costs 
 

As can be seen in table (13), transportation costs may constitute a considerable proportion of 

overall production costs, especially in the case of bulky low-density plastics. PE film from 

agricultural waste plastics, for example, is quite voluminous and is likely to be expensive to 

transport from the farm to a reprocessing plant in the city. One way to reduce the costs of 

transporting such waste plastics is size reduction, by cutting or shredding. In Cairo, for 

example, transportation costs vary from 60-80 L.E per ton for non-shredded polymers, but 

after shredding, these costs fall to 30-40 L.E per ton. 

 

The site of the reprocessing plant should therefore be carefully chosen in order to minimize 

transportation costs. Factors that need to be taken into account include the distances to the 

sources of plastic waste (such as to waste dumps or factories) and customers, as well as the 

frequency of collection.  

 

As a rule, most of suppliers of waste plastics in Egypt do not provide delivery services to the 

reprocessing site, and reprocesses have to collect their raw materials themselves and risk 

having a penalty according to the laws that prevent the transportation of plastic wastes and 

those peoples are in case of being caught. 

  

2.1.16 Comparative and Competitive Advantages of the plastic recycling 

sector in Egypt 
 

Competitive advantages: 

 

 Available electricity in cheap costs compared with other countries (as Lebanon) 

where it is one of the most restricting factors facing plastic recycling.  

 Egypt has abundant labor, the labor-intensive products represent a significant portion 

of the exported manufactured plastics. 

 The expansion and renovation of existing industries to increase their productivity. 

 The packaging industry is expanding. This results in increasing the packaging 

wastes. 

 Egypt population exceeds 70 million inhabitants and increases every year. This 

creates a huge market for plastics recycling. 

 

Legal and regularity framework in Egypt are shows in table (14). These frameworks 

representing the year from 1967 to 2002
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Table (14): Legal and regularity framework in Egypt in years from 1967 to 2002 

Institution 

addressed 

WMS 

components 

addressed 

Functional 

Responsibility addressed 

Waste type 

addressed 

Document&  

Authority 

Issue 

year 

Local Council 

Ministry of Local 

Development 

Collection, disposal N.A Municipal, 

commercial, 

industrial, hazardous 

Law Nr. 38 1967 

 Disposal Policy, regulatory 

operations & types 

Municipal, 

commercial, 

industrial 

Decree Nr. 134 

Ministry of Housing 

implement Law Nr. 

38 

1968 

 Disposal Policy, regulatory 

operations & types 

Municipal, 

commercial, 

industrial 

Law Nr.31 

amends Law Nr. 38 

1976 

City Council Collection, 

disposal 

Policy, regulatory 

Enforcement/monitoring 

All solid waste Law Nr. 43 1979 

Min. of Water 

Resources & Irrigation, 

Min. of 

Health & Population 

disposal Policy, regulatory Municipal, industrial Law Nr. 48 1982 

  Policy, regulatory 

operations & types 

Domestic, municipal Presidential. Decree 

Nr. 284 

1983 

EEAA (mainly 

Min. Housing, Utility 

&Urban Communities) 

Collection, 

treatment, disposal 

Policy, regulatory 

Enforcement/monitoring 

Municipal, domestic, 

hazardous 

Law Nr. 4 

Environmental Law 

1994 

Waste collection 

entities 

Collection, transfer, 

Treatment, disposal 

Operations & types Municipal, domestic, 

hazardous 

Decree Nr. 338Prime 

Minister  

1995 

Customs Authority Handling, import Policy, regulatory Hazardous waste Min. of Industry 

Law Nr. 65 

2002 
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2.1.17 Egyptian Laws and Regulations 
 

There are a number of laws and regulations that address the different environmental 

violations. The following are the laws applicable to the recycling industry: 

 

Law No. 38 for 1967 

 

The law regulates collection and disposal of solid waste from residential areas, commercial 

and   industrial establishments, as well as public places. It imposes a cleansing tax (2% of 

the rental value) on all housing units. 

 

The law addresses public cleanliness, regulates the collection and disposal of solid wastes 

from houses, public   places, commercial and industrial establishments. 

 

Article (6)  

Requires that the local council issue give license for all workers employed as waste 

collectors. 

 

- Law No. 31 for 1976 amends law no. 38 for 1967 defines ―garbage and solid wastes‖ as 

including domestic and Industrial waste. It is also specifies garbage containers, means of 

transportation, and the periodicity of solid waste collection. 

 

- Ministry of Housing, Utilities and Urban Communities decree No. 134 of 1968 

Provides guidelines to domestic and industrial sources, including specifications for 

collection , transportation, composting, incineration and land disposal. 

This decree implements law no. 38 for 1967. It issues specifications and locations of 

dumping places, and methods of treatment (e.g. dumping, composting and incineration). 

 

Law 43/1979 

The Law of Local Administration, Which Provided That City Councils Are Responsible For 

―Physical and Social Infrastructure‖, Effectively Delegating Responsibility for Infrastructure 

Functions 

 

 Presidential decree No. 284 for 1983 

 Established the Cairo and Giza Beautification and Cleansing Authorities. The mandates of 

these authorities include the collection of garbage and solid wastes and their disposal in 

special areas. 

 

 Law No. 4 for 1994 

The Environmental Protection Law has influence on solid waste management. 

 Law 4/1994 regulates incineration of solid waste in coordination with EEAA 

 

The prime minister decree No. 338 for 1995 

The Law covers the protection from pollution of the land, water and air environments. In 

terms of SWM, the most specific stipulation of Law No. 4 for 1994, deals with the solid 

waste management is Article 37. The law requires environmental impact assessments for 

new developments, including industrial projects. It has established the Environmental 

Protection Fund to fund various relevant environmental projects. The Law advocates the 

setting up a system of incentives, for organizations, individuals, and others, in order to carry 

out projects for environmental protection.  
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Article 29 

Deals with establishments for the treatment of hazardous wastes and recycle the disposal 

sites and the required conditions to authorize the disposal of hazardous wastes. 

 

Article 30 

Forbids  importing dangerous waste to the Egyptian territory 

 

Article 31 

Deals with safety precautions for handling dangerous materials, either in gas, liquid or solid 

form. 

 

Article 33 

Deals with documentation of activities that may result in the generation of hazardous wastes. 

Data should be recorded in a register that will be monitored by the authorities. 

 

Article 37 

Prohibits the burning, disposal or treatment of solid waste, except in designated areas  

Article 38 

Prohibits the burning, disposal or treatment of solid waste, except in designated areas.  

It also neglects the incineration of infectious 

waste generated by medical care in hospitals and health centers. 

 

Article 39 

Deals with garbage bins and vehicles to avoid the bins becoming a source for attracting and 

growing flies and other similar insects, or a focus attracting stray animals. 

  

Law 8/1997  

Covered in Article 1 of Law 8/1997. By creating this legal framework, the GOE hopes to 

encourage the formal private sector, both national and international, to participate in this 

segment. Recently, garbage and waste collection and their treatment have been added to the 

activities 

 

2.1.18 Impact of globalization & trade liberalization on the sector in Egypt  
 

Globalization and trade liberalization effects on plastic recycle sector status 

 Actual laws forbid import of recycled plastics (classified as hazardous waste) 

 No Directives exist for differentiated PCW collection 

 About 3000  local recyclers work on splitted basis (one washes, one shreds, etc) 

 Low investments for recycling technologies cause low quality of recycled resins 

 Only small amount of the recycled materials are exported, it should to balance import 

 Export partners are15 countries, mainly in Far East 

 No export taxes are applied on recycled stuff 

 FDI low interest till legislation and sufficient amount of recyclable products are 

available 

 Impact of actual situation 

 Globalization & free Trade do not affect now the sector of recycle 

 Existing regulations affect negatively globalization and blocks free trade  

 Egypt potential to produce large amount, good recycled plastic at interesting price is 

high 
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Over the last 30 years, the amount of plastic consumed per inhabitant in the industrialized 

countries has increased by a factor of 60. The packaging industry is the leading user of 

plastics accounting for about 40% of the total world plastic production.   

 

 The generation of plastic wastes has grown at a similar rate. An average of 400 kg of 

domestic waste is generated annually by each person that contains 7-12 % plastic by weight 

(18-30 % by volume). Thus over 17.5 million tons of plastic wastes are generated per year in 

Western Europe, whose environmental impact being a matter of great public concern. The 

variation in properties and chemical composition of plastic materials hinders the application 

of an integrated and general approach to handle these plastic wastes. These are mainly found 

in municipal solid waste mixed with other classes of residues. As a consequence, the 

primary destination of plastic wastes is landfill sites, where they remain stable for decades 

due to their slow degradation.   

 

Looking at the scenario globally, the distribution of MSW in future is expected to change 

with the aim of reducing the overall amount of MSW production through education and 

home composting. Home composting is an ecologically and environmentally sound 

approach to transfer biodegradable waste into useful fertilizers. The European Communities 

for example, has set the disposal method: 55% through recycling and composting, 35% 

through incineration and about 10% through landfilling.  

 

In Malaysia, the method of disposal for municipal solid waste particularly has been largely 

through landfilling (90%) with a very little share of recycling (8%) and incineration (1-2%). 

As it becomes increasingly difficult to obtain new landfill areas due to the awareness of the 

lay public through the phenomenon called not in my backyard, two alternatives remain, 

namely waste reduction either by recycling or the use of degradable plastics.  

 

2.2.1 Methods of Plastic Recycling Used Globally 

Plastic waste is now recycled by three main routes: 

 Mechanical recycling 

 Feedstock recycling (Monomerization)  

 Energy recovery  

 

2.2.1.1 Mechanical Recycling 
 

Most polymers suffer certain degradation during their use due to the effect of a number of 

factors such as temperature, ultraviolet radiation, oxygen and ozone. This degradation leads 

to a progressive reduction in chain length and leads to a partial oxidation of the polymer 

chains; therefore, recycled polymers usually exhibit lower properties than the virgin 

material. 

 

Mechanical recycling of plastics involves a number of treatments and operations: separation 

of plastics by resin, washing to remove dirt and contaminants, grinding and crushing to 

reduce the plastic particle size, extrusion by heat and reprocessing into new plastic goods. 

Because thermosets cannot be remolded by the effect of heat, this type of recycling is mainly 

restricted to thermoplastics. 
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Mechanical recycling is limited by the non-compatibility between the different types of 

polymers in the mix. Recycling plastics without prior separation by resin produces a 

material with mechanical properties similar to timber; hence it is often used for the 

replacement of timber in certain applications. 

 

The dispersing of small amounts of a given polymer in a matrix of a second polymer may 

dramatically change the properties of the latter and hinder its possible use in conventional 

applications. Thus, the presence of low amounts of PVC in recycled PET strongly reduces 

the commercial value of the latter, due to the possible release of HCL during the PET 

reprocessing. This problem is enhanced by the fact that PVC and PET are difficult to 

separate from other plastic wastes.  

 

A higher quality of recycled plastics is achieved when separation by resin is carried out prior 

to the remolding step. Another difficulty with mechanical recycling is the presence of plastic 

wastes of products made of the same resin but with different colors. This usually imports an 

undesirable grey color to the recycled plastic. Recycled plastics cannot be used in food 

containers, unless direct content with the food can be avoided. A three- layer wall could be 

used where the middle layer, which is the thickest, is made of recycled polymer, whereas the 

thinner external and internal layers are made of virgin material. With this approach direct 

contact between the recycled polymer and both the consumer and the product in the 

container is avoided. 

 

2.2.1.2 Feedstock Recycling 
  

a. Monomerization 
 

This method mainly deals with recovering the monomer through a depolymerization 

process. Figure (32) shows the decomposition of PET bottles to their monomers, from which 

PET resin is reproduced. 

 

While PET bottles are recycled to make textiles and sheeting, they cannot be used to make 

PET drinking bottles without further processing due to reasons of hygiene and smell. 

 

However, more economic use of resources can be made if waste PET bottles are converted 

back to their feedstock state, i.e. chemically decompose the used PET bottles into their 

monomers, from which stage they are again made into PET resin. 
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Figure (32): Monomerization of PET bottles 

 

b. Blast Furnace Feedstock Recycling  
 

Plastics may be used as reducing agents. At steel mills, iron ore, coke and auxiliary raw 

materials are fed into a blast furnace, and the iron ore is melted to produce pig iron. As 

plastics are made from petroleum and natural gas, its main constituents are carbon and 

hydrogen, meaning that it should be possible to use them as a reducing agent in the blast 

furnace process instead of coke. The process by which plastics are used as a reducing agent 

is shown in figure (33). Plastic waste is cleaned from non-combustible matter and other 

impurities such as metals, and then finely pulverized and packed to reduce its volume. 

Plastics that do not contain PVC are granulated, and then fed into the blast furnace with 

coke. Plastics that do contain PVC are fed into the blast furnace after first separating the 

hydrogen chloride at a high temperature of around 350
o
C in the absence of oxygen, as the 

emission of hydrogen chloride can damage the furnace. The extracted hydrogen chloride is 

recovered as hydrochloric acid and is consumed in other uses. 
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Figure (33): Blast furnace feedstock recycling process 

 

c. Coke Oven Chemical Feedstock Recycling  
 

Coke is made by baking coal and hydrocarbon oil. Coke oven gas is produced from the 

volatile constituents generated during this process. Coke, hydrocarbon oil and coke oven gas 

can be similarly produced from plastic waste.  

 

Japan has developed facilities to use plastic waste as chemical feedstock and fuel. At these 

plants, plastic waste is first shredded and impurities such as iron are removed. PVC is then 

removed. Plastics are heated to 100
o
C and granulated, and fed into the carbonization 

chamber of a coke oven mixed with coal. The carbonization chamber is sandwiched by 

combustion chambers on either side, which heat the content indirectly, as shown in figure 

(34). 

 

The plastic waste does not combust inside the chamber because of the absence of oxygen, 

and instead is cracked thermally at high temperature to produce coke for use as the reducing 

agent in coke ovens, hydrocarbon oil, which is used as chemical feedstock, and coke oven 

gas, which is used to generate electricity.  
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Figure (34): Coke oven chemical feedstock recycling process 

 

 

d. Gasification 
 

As plastics are composed mainly of carbon and hydrogen, they normally produce carbon 

dioxide and water when combusted. The gasification process requires oxygen and/or steam, 

which are supplied while the plastics are heated. As the supply of oxygen is limited, 

however, much of the plastics turn into hydrocarbon, carbon monoxide and water.  

 

More specifically, sand heated to 600~800
o
C is circulated inside a first-stage low-

temperature gasification furnace, and plastics introduced into the furnace break down when 

they come in contact with the sand to form hydrocarbon, carbon monoxide,  hydrogen and 

char. In the case of plastics containing chlorine, hydrogen chloride is produced, while in the 

case of plastic waste containing metals and glass, these substances are recovered as they are 

non-combustible matter. 

  

In a second-stage, the gas from the low -temperature gasification furnace reacts with steam 

at a temperature of 1,300~1,500
o
C to produce a gas composed primarily of carbon monoxide 

and hydrogen. At the furnace outlet, the gas is rapidly cooled to below 200
o
C to prevent the 

formation of dioxins. The gas then passes through a gas scrubber, and any remaining 

hydrogen chloride is neutralized by alkalis and removed from the synthetic gas. This 

synthetic gas is used as a raw material in the chemical industry to produce chemicals such as 

hydrogen, methanol, ammonia and acetic acid, as shown in figure (35). 
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Figure (35): Gasification process of plastics 

e. Liquefaction 
 

As plastics are made from petroleum, it should be possible to produce petroleum from it by 

reversing the process by which it is manufactured.  

 

Plastic waste recycling system uses liquefaction, pyrolysis and the catalytic breakdown of 

plastics, figure (36). In these processes scrap and plastic waste are converted into liquid 

hydrocarbons that can be used as fuels. It can handle almost all the plastic that is currently 

being sent to landfills.  

 

Plastic waste is continuously treated in a chamber and the pyrolytic gases condense in a 

specially-designed condenser system to yield a hydrocarbon distillate comprising aromatic 

hydrocarbons. The resulting mixture is essentially equivalent to petroleum distillate.  
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Figure (36): Liquefaction process of plastics 

 

2.2.1.3 Energy Recovery 
 

When the recycling of wastes is not feasible or there is no market for the recycled products, 

incineration can be used to generate energy from the waste combustion heat. Plastics are 

materials of high calorific value and can be used as fuels in a number of applications as 

power plants, industrial furnaces, cement kilns, etc. Incineration of chloride containing 

plastics has been the subject of great controversy due to the possible formation and release 

into the atmosphere of dioxins. It has been agreed that the formation of dioxins depends 

mainly on the incineration conditions rather than on the waste composition. Household's use 

of waste as an energy source is steadily increasing. Many waste incineration facilities are 

now equipped with boilers to enable them to supply the hot water and steam to local health 

spas, facilities for the elderly, heating system, bath houses and heated swimming pools.  At 

the end of 2001, the number of waste incineration facilities around Japan equipped with 

power generation facilities had climbed to 210. These facilities have a combined power 

generation capacity of 1.06 million kilowatts, which is enough to supply around 2.1 million 

households assuming an annual power consumption of 5,000kWh per household. In Japan, 

the government is pursuing a policy of promoting use of renewable and sustainable energy 

resources. A target of a five-fold increase in capacity to reach 4.17 million kilowatts in 2010 

has been adopted for waste power generation, which is viewed as important power resource 

as solar power, wind power and biomass power generation. Internationally, waste power 

generation is rapidly gaining popularity in industrialized countries, where power generation 

capacity per facility is high and further steps are being taken to improve efficiency by 

increasing the scale of facilities. The waste power generation around the world as reported in 

2004 is shown in table (15). 
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Table (15): waste power generation around the world 

Country Number of 

facilities 

Power generation 

capacity (Mega 

Watt) 

USA 107 2,300 

Germany 50 1,000 

Japan 210 86 

Holland 10 50 

France 80 30 

 

As can be seen from figure (37), plastic has twice the calorific value of paper waste, 

polyethylene; the plastic with the highest calorific value is on a par with kerosene and oil. 

The waste containing plastics of high calorific value is thus a valuable energy resource, and 

increasing effective use is expected in the future. 

 

 

 
Figure (37): Energy released from combustible substances present in the waste 

2.2.2 Global Review for Plastic Recycling  
 

The plastic sector industry is booming around the world. The economic benefits of its 

recycling have attracted the attention of garbage collectors, recyclers, even reputable 

business people, and even the governments. This analysis covers some countries within the 

following regions: The Arab region, Europe, Asia, America, and Africa. 

 

Kcal/kg 
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2.2.2.1 Solid Waste Management in the Arab Countries 
 

Population increase, expansion in urban areas, combined with rapid industrial development, 

economic progress and rising standards of living have all contributed to a sharp rise in solid 

waste generation in the Arabian region. It is estimated that municipal waste generation rates 

in Asian Arab states have increased from 4.5 million tons per year in with an annual rate of 

municipal solid waste increase about 3.3 percent to reach 200 million tons per year by 2020. 

 

Table (16) shows that 80 % of the total municipal solid wastes in the Arab Region are 

decomposable and recyclable, while the remainder of the waste is an inert matter. 

Approximately 50 to 60% of the municipal solid wastes are organic while plastics vary in 

ratio from 7 to 17%. 

 

Table (16): Amount and composition of solid wastes generated in the Arab region 

Countries Kg/capita/year Organic 

matter % 

Paper % Plastic 

% 

Glass % Metals 

% 

Bahrain 584 59.1 12.8 7.4 3.4 2.1 

Jordan  330 63 11 16.8 2.1 2.1 

Kuwait  660 51 19 13 4.5 5 

Lebanon  220 59 18 8 8 2.4 

Oman  256 60 8 12 10 9 

Qatar  475 57 18 12 3 5 

Syria  185 62 4 7 4 6 

UAE 

(Dubai) 

750 

 

42 

 

6 

 

10 

 

3 

 

3 

 

Abu Dhabi 542 

 

49 

 

6 

 

12 

 

9 

 

6 

Yemen  165 55 14 13 1.5 2 

Egypt   60  6   

 

Land filling is the current common SWM practice in the Arab Region. Composting and 

incineration are not a common practice, while recycling is partially applied in all the cited 

Arab Cities as shown in table (17). 

 

 

Table (17): Current SWM practices in some Arab cities 

City Land filling Incineration Composting recycling 

Aden Y N N P 

Aleppo Y N N P 

Amman Y P N P 

Manama Y P N P 

Cairo Y P N P 

Kuwait Y P P P 

Riyadh Y P P P 

Tunis Y N P p 

(* Y: yes, N: no and P: partial present) 

 



National study for Plastic Recycling Sector in Egypt  

 

 61 

Table (18) illustrates the various difficulties facing SWM in the Arab Region. These may 

vary from lack of knowledge, information, and statistics, lack of equipment and finance, 

lack of skilled labors and personnel, inefficient management processes, lack of capacity 

building bodies and training programs; lack of awareness programs; and last but not least, 

lack of legislations, regulations, and standards. 

 

Table (18): Major difficulties facing SWM in the Arab region 

Problem  

A
d
en

 

A
le

p
p
o
 

A
m

m
an

 

B
ah

ra
in

 

C
ai

ro
 

K
u
w

ai
t 

R
iy

ad
h
 

T
u
n
is

 

Scarcity and conflict of 

information and record 

Y Y Y N Y Y Y Y 

Lack of sufficient equipment Y Y N N Y N N Y 

Lack of finance Y Y Y N Y N N N 

Lack of technical staff & Labor Y Y Y Y Y Y Y Y 

Lack of training and capacity 

building 

Y Y Y Y Y Y Y Y 

Inefficient management processes Y Y Y Y Y Y Y Y 

Lack of public awareness & 

involvement 

Y Y Y Y Y Y Y Y 

Lack of legislation & planning Y Y Y Y Y Y Y N 

(*Y: Yes difficulty exists; N: No difficulty exists) 

 

2.2.2.2 Solid Waste Management in the European Countries 
 

Plastics waste management practices among the European Countries are mainly focused on 

landfill, recycling, composting, and incineration, however they vary in percentages. This is 

illustrated in figure (38) where the highest landfill percentage is in Greece, the highest 

percentage of recycling is in Austria, and the highest incineration percentage is in Denmark. 

0% 20% 40% 60% 80% 100%
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Figure (38): Waste Management in the European Countries 
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The waste management cost varies according to policy and regulations. In Italy, packaging 

industry and end users are subjected to double costs. Both have to pay an environmental fee 

to the local administrations and also support the costs of a private collector. Emphasis was 

placed on packaging as it constitutes about 40% of the plastic industry. The whole 

packaging chain - even the retailers - pays through the environmental fee for the 

management of the packaging waste but the national consortium system does not provide 

either any collection service or any facilitation for the collection of certain materials 

(plastics included). 

 

The Directive 94/62/EC established the general principles and guidelines for the 

management of packaging materials and packaging waste. Like any other directive, it 

delegated to the member states the choice of what specific operational and regulatory 

solutions to adopt, reserving the right to subsequently verify the compliance of the national 

regulations with the European measures.  

 

The most problematic question, for each member state, has been how to transpose the 

community provisions into its statutory system, in a manner that both respects its national 

particularities while preserving a common syntax with the other countries of the Union. The 

solutions adopted therefore differ widely, with each state distributing the financial 

obligations and responsibilities according to specific criteria valid only within its own 

national borders.  

 

Generally three models illustrate the answer to the above mentioned question:    

 "Integrated management" with the local authorities (France, Italy, Spain). The 

organisational and financial obligations are subdivided among the three main 

participants, that is to say the Compliance Schemes (to follow the system), the local 

authorities (to enforce regulations) and the materials organisations (to recover and 

recycle materials).  

 "Parallel management" model (Austria, Germany). These countries have instituted an 

autonomous and independent mechanism for organising sorted collection, which 

operate in parallel with that carried out by the local authorities (for this reason they are 

also called "dual systems"). 

 "Mixed" model (Belgium, for example). In this group of countries, collection of certain 

packaging materials is "integrated" with the local authorities, while the collection of 

other materials or product types is instead independently handled by the Compliance 

Schemes with full managerial and financial autonomy. 

 Special cases. The system in the United Kingdom is instead based solely on market 

dynamics, so that the producers and the Compliance Schemes which represent them do 

not manage the collection, but directly control the results of recycling and recovery. 

There is therefore no formalised institutional relationship with the local authorities. 

 

The prevailing solutions within the European system are the following:  

 Regulation of the waste stream by granting specific authorisation to a number of 

Compliance Schemes specialised by product types or sectors, for which specific 

targets are set. These satellite systems are financed by environmental contributions, 

through a mechanism similar to that for domestic waste, but obviously with a much 

lower rate of levy. 

 Assigning the management of industrial and commercial packaging waste to the 

companies that handle them, without any surveillance institutions and with broad 

discretionary powers as regards technical and financial solutions adopted. Then there 
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are certain intermediate and highly specific situations: in Austria, the main 

authorized Compliance Scheme handles all the waste streams, irrespective of their 

origin; in Belgium there is a single Compliance Scheme authorized for industrial and 

commercial packaging waste, which works in close collaboration with the system 

that handles domestic packaging; in Germany, some of the Compliance Schemes set 

up for managing commercial and industrial packaging have also been granted 

authorization to handle domestic packaging, and so forth.  

 

The characteristics of the different European national systems can therefore be summarised 

as follows: 

 Countries in which there are no Compliance Schemes specifically authorised for 

managing industrial/commercial waste, and where the burden of recovery/ recycling 

is allocated, according to a pure market logic, to the firms that generate the waste 

 Countries in which one or more Compliance Schemes are in operation, that fully 

manage the represented commercial/industrial waste 

 Countries in which one or more Compliance Schemes are in operation with functions 

subsidiary to the market (coordination, reporting, intermediation). 

 

Table (19) shows the formulas for industrial and commercial packaging management 

in Europe. 

 

Table (19): Formulas for the management of industrial and commercial packaging in 

Europe 

Country Without 

compliance 

scheme 

(free market) 

With compliance schemes 

  Full management 

of the 

represented 

packaging types 

With function 

subsidiary 

to the market 

Austria  X  

Belgium   X 

France X   

Germany  X  

Italy   X 

United Kingdom   X 

Spain X   

 

United Kingdom levies an environmental contribution according to the recycled quantities, 

on the basis of a model linked to market value of the materials (similar to the schemes of 

tradable permits for atmospheric emissions). These two countries, therefore, cannot be 

compared with the others. A summary of the European system for managing packaging 

waste is shown in table (20). 

Table (21) shows the harmonised data made available by the European Union relating to the 

quantities of packaging consumed and recovered in 2000, with a focus on plastics. Table 

(22) shows the levy on plastics in Europe-comparative data (2006), whereas table (23) 

shows the availability of industrial and commercial packaging and plastics (2002) 

respectively.
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Table (20): Summary of the European system for managing packaging waste 

Country Authorised Institution Packaging managed Role of local authorities Contribution for material 

 Compliance Scheme  Operative role Financing 

Austria ARA (Alstoff Recycling 

Ausfrian) is the main one 

Both domestic and industrial/ 

commercial 

Not responsible for 

collection 

Green Dot Fee 

Belgium FOST-Plus for domestic, VAL-

I-PAC for industrial 

Both domestic 

and industrial/ 

commercial 

Responsible for collection Green Dot Fee 

France Eco-Emballages, Adelphe, 

Cyclamed 

Domestic and pharmaceuticals Responsible for collection Green Dot Fee 

Germany DSD, Landbell, Interseroh Domestic Not responsible for 

collection 

Fee for Green Dot or other marks 

Italy National Packaging Consortium 

(CONAi) 

Both domestic and industrial Responsible for collection Environmental contribution 

UK Valpak and other 20 Compliance 

Schemes 

Does not define the type of waste, but 

only the recycled quantities 

Collections by the local 

authorities are independent 

of the system 

PRN by materials 

Spain Ecoembes, Ecovidrio, Sigre Domestic plus glass and 

pharmaceuticals 

Responsible for collection Green Dot Fee 

Table (21): Amount of packaging produced in Europe 

Country             Packaging 

consumed MT 

Total plastics 

packaging 

consumed MT 

 

Packaging 

recovered and 

recycled MT 

 

Plastics 

packaging 

recovered and 

recycled MT 

% of consumed 

packaging 

recovered 

% of plastics 

packaging 

consumed 

recovered 

Austria 1,170,000 210,000 1,193,200 130,000 101.98 61.90 

Belgium 710,240 145,711 543,047
(1)

 36,418
(1)

 76.45 24.99 

France 3,138,000 750,000 4,124,300 527,800 131.43 70.37 

Germany 6,686,666 887,946 5,475,377
(1)

 570,304
(1)

 81.88 64.22 

Italy 11,168,200 1,900,000 8,582,000 305,000 76.84 16.05 

UK 9,179,981 1,600,000 7202,617 204,430
(1)

 78.46 12.77 

(1) The figures refer only to the amounts sent for recycling. 
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Table (22): Levy on plastics in Europe - Comparative data (2006) 

   Domestic 

comparison 

comm./ind. 

comparison 

  Euro/kg Euro/ton Euro/ton Euro/ton 

Austria domestic     

(ARA) small containers, bags 0.62 620.00 620.00  

 EPS < 0.1 kg 0.62 620.00   

 EPS > 0.1 kg 0.26 260.00  260.00 

 composites (excluding beverages) 0.563 563.00   

 comm./ind. plastics     

 film 0.19 190.00  190.00 

 (excluding EPS) 0.19 190.00   

Belgium Fost Plus (domestic)     

 PET, bottles, HDPE, 0.2608 260.80 260.80  

 non recoverable materials 0.408 408.00   

 VAL-I-PAC (comm./ind.)     

 recyclable plastics 0.0385 38.50  38.50 

 non recyclable plastics 0.0425 42.50   

France domestic     

(Ecoemballages) plastics 0.1778 177.80 177.80  

Germany domestic     

(DSD) plastics 1.35 1350.00 1350.00  

 (with deposit refund) 0.1045 104.50   

Italy domestic and comm./ind.     

(CO.NA.I.) plastics 0.0723 72.30 72.30 72.30 

Spain domestic     

(Ecoembes) PET, HDPE, 0.247 247.00 247.00  

 flexible plastics 0.28 280.00 280.00  

 comm./ind.     

UK average PRN 06 price     

(Vaipak) plastics  43.47 43.47 43.47 

 

 

Table (23): Availability of industrial and commercial packaging and plastics (2002) 

 Industrial and 

commercial 

packaging 

(kg/inhabitant) 

Non-packaging 

plastics 

(kg/inhabitant) 

Total plastics 

(kg/inhabitant) 

Austria 7 4.3 11.3 

Belgium 9.8 4.2 14.0 

France 7.1 1.7 8.8 

Germany 7.9 1.1 9.0 

Italy 10.3 0.8 11.1 

Spain 10.6 0.7 11.3 

UK 7.0 0.7 7.7 
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CEN ï The European Committee for Standardization, Standards and the 

Essential Requirements 
 

The principal CEN standards have all been adopted and ratified by the national standards 

bodies:  

 

 EN 13427, Packaging – Requirements for the use of European Standards in the 

field of packaging and packaging waste.  

 EN 13428, Packaging – Requirements specific to manufacturing and composition 

– Prevention by source reduction.  

 EN 13429, Packaging – Requirements for relevant materials and types of 

reusable packaging.  

 EN 13430, Packaging – Requirements for packaging recoverable by material 

recycling.  

 EN 13431, Packaging – Requirements for packaging recoverable in the form of 

energy recovery, including specification of minimum interior calorific value.  

 EN 13432, Requirements for packaging recoverable through composting and 

biodegradation – Test scheme and evaluation criteria for the final acceptance of 

packaging.  

 prEN 15343, traceability and assessment of conformity 

 prEN 15344, characterisation of PE recyclates 

 prEN 15345, characterisation of PP recyclates 

 prEN 15346, characterisation of PET recyclates 

 prEN 15342, characterisation of PS recyclates 

 prEN 15347, characterisation of other plastics recyclates 

 

2.2.2.3 Asia  
 

Tables (24-26) show the relevant data about solid waste production and composition in some 

relevant Asian countries. 

 

These data are default data for the year 2000, although for some countries the year for which 

the data are applicable was not given in the reference, or data for the year 2000 were not 

available and these data are based on weight of wet waste. 

 

Table (24): MSW generation and treatment data - regional defaults 

 

 

Region 

MSW 

Generation 

(tones/cap/yr) 

 

% of MSW 

disposed 

to SWDS 

% of MSW 

incinerated 

 

% of MSW 

composted 

 

% of other 

MSW 

management, 

unspecified 

Eastern Asia 0.37 55 26 1 18 

South-Central 

Asia 

0.21 74 -- 5 21 

South-East 

Asia 

0.27 59 9 5 27 
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Table (25): Industrial waste generated in selected countries (1,000 tones per year) 

Country 

 

Total 

 

Manufacturing 

Industries 

Construction 

 

China 1,004,280 - - 

Japan - 1,250,050 76,240 

Singapore 14235 - - 

Korea -  28,750 

Israel 1,000 - - 

 

Table (26): MSW composition data by percent - regional defaults 

 

 

Region 
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P
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Eastern Asia 26.2 18.8 3.5 3.5 1 14.3 2.7 3.1 7.4 

South-Central Asia 40.3 11.3 - - 0.8 6.4 - 3.5 21.9 

South-Eastern Asia 43.5 12.9 - - 0.9 7.2 - 4 16.3 

Western Asia & 

Middle East 

41.1 18 - - 0.6 6.3 - 2.2 5.4 

 

2. 2.2.4 USA 
 

The MSW generation and treatment data for some relevant American (year 2000) countries 

are shown in table (27).  

 

Table (27): MSW generation and treatment data for some American countries 

 

Region 

MSW 

Generation 

(tones/cap/yr) 

 

% of 

MSW 

disposed 

to SWDS 

% of MSW 

incinerated 

 

% of MSW 

composted 

 

% of other 

MSW 

management, 

unspecified 

Caribbean 0.49 83 2 - 15 

Central 

America 

0.21 50 - - 50 

South 

America 

0.26 54 1 0.3 46 

North 

America 

0.65 58 6 6 29 

 

2.2.2.5 Africa 
 

In case of Africa, about 0.29 tons of MSW are generated per capita every year. About 69 % 

of MSW are disposed to solid waste disposal sites (SWDS), while 31 % of MSW 

management is not specified.  

   

Table (28) shows the relevant data about MSW composition in some relevant African 

countries. 
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Table (28): MSW composition data by percent for some African countries 

Region 
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Eastern Africa 53.9 7.7 7 1.7  5.5 1.8 2.3 11.6 

Middle Africa 43.4 16.8 6.5 2.5 1.1 4.5 3.5 2 1.5 

Northern Africa 51.1 16.5 2 2.5 -- 4.5 3.5 2 1.5 

Southern Africa 23 25 15  -- -- -- -- -- 

Western Africa 40.4 9.8 4.4 1 -- 3 1 -- -- 

 

2.2.3 Import / Export of Plastic Waste around the World 
 

Tables 29 and 30 show the value (in US dollar) for exported and imported plastic waste 

all over the world for the years 2001 -2005. 

 

Exporter leaders             

 China  

 United States of America  

 Japan  

 Germany  

 Mexico  

 France  

 Netherlands  

 United Kingdom 

 Belgium 

  

Importer leaders 

 China  

 Hong Kong 

 United States of America  

 Canada  

 Italy  

 Netherlands  

 Germany  

 

Table (29): the value of exported plastic waste (in thousand US dollar) all over the 

world for the years 2001-2005 

Exporter 2001 2002 2003 2004 2005 

Hong Kong Special 

Administrative Region of 

China  

342,840 344,445 448,526 613,452 859,447 

United States of America  281,529 255,449 293,623 347,043 451,864 

Japan  107,505 121,139 172,931 274,341 396,598 

Germany  49,050 42,164 68,435 194,195 223,992 

Mexico  195,549 202,579 192,493 166,752 200,969 

France  63,147 73,936 88,794 127,240 167,816 

Netherlands  64,548 58,916 76,434 109,560 150,052 

http://www.intracen.org/tradstat/sitc3-3d/er344.htm
http://www.intracen.org/tradstat/sitc3-3d/er344.htm
http://www.intracen.org/tradstat/sitc3-3d/er344.htm
http://www.intracen.org/tradstat/sitc3-3d/er842.htm
http://www.intracen.org/tradstat/sitc3-3d/er392.htm
http://www.intracen.org/tradstat/sitc3-3d/er276.htm
http://www.intracen.org/tradstat/sitc3-3d/er484.htm
http://www.intracen.org/tradstat/sitc3-3d/er251.htm
http://www.intracen.org/tradstat/sitc3-3d/er528.htm
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Table (29) continued      

Belgium  51,948 51,473 74,750 103,670 124,826 

Canada  46,569 39,454 53,535 64,488 105,138 

Taiwan, Province of China  36,869 41,409 51,008 72,150 78,153 

Korea, Republic of  14,649 9,660 22,774 43,169 66,512 

Malaysia  13,830 17,865 21,585 35,440 57,122 

Thailand  9,054 10,890 17,083 35,724 56,830 

Spain  7,206 9,050 15,313 25,033 40,548 

Italy  16,691 15,609 24,347 35,760 39,471 

Australia  9,181 8,895 13,595 18,814 29,402 

Philippines  4,843 4,624 6,899 12,121 24,052 

Poland  3,778 4,520 5,125 10,512 20,666 

Singapore  7,189 8,420 15,370 17,632 19,260 

Denmark  4,919 6,144 8,196 13,243 17,906 

Switzerland  9,596 10,431 14,153 15,033 17,659 

Indonesia  3,498 5,741 11,388 17,824 16,250 

Sweden  6,438 7,257 11,773 11,921 13,959 

Saudi Arabia  3,808 4,353 8,137 12,122 12,401 

Argentina  984 239 563 4,960 12,095 

China  3,667 4,826 6,683 7,170 10,444 

Austria  4,634 6,382 10,404 16,038 21,659 

India  559 391 13,732 12,259 10,181 

Romania  413 576 1,123 2,680 8,798 

Finland  1,000 1,414 1,699 3,578 7,536 

Norway  3,863 4,842 4,879 5,036 7,434 

New Zealand  2,212 2,585 3,770 5,776 7,215 

Turkey  1,943 1,821 3,189 3,084 7,006 

Ireland  796 1,204 1,412 3,077 5,010 

Portugal  2,265 2,574 2,943 3,634 4,958 

Bulgaria  425 239 354 1,090 4,526 

Slovakia  1,852 1,958 1,893 1,978 3,710 

Brazil  1,947 1,271 3,172 6,591 3,571 

Iran, Islamic Republic of  130 456 1,102 1,825 3,459 

Ukraine  123 48 137 788 3,327 

Slovenia  1,636 1,895 1,906 1,911 3,023 

Lithuania  187 244 219 1,381 2,989 

Luxembourg  2,073 1,753 1,340 1,486 2,824 

Uruguay  725 573 474 2,119 2,683 

Egypt  83 909 479 2,668 60,000 

Greece  221 257 992 3,084 2,570 

South Africa  910 1,106 909 743 2,375 

Estonia  264 445 611 1,315 2,301 

Bangladesh  - - 35 2,236 - 

Pakistan  43 12 987 1,753 2,206 

Bolivia  4 4 4 522 1,847 

Paraguay  348 321 716 1,791 - 

Chile  247 267 467 1,399 1,743 

Lebanon  63 234 975 1,727 - 

http://www.intracen.org/tradstat/sitc3-3d/er056.htm
http://www.intracen.org/tradstat/sitc3-3d/er124.htm
http://www.intracen.org/tradstat/sitc3-3d/er490.htm
http://www.intracen.org/tradstat/sitc3-3d/er410.htm
http://www.intracen.org/tradstat/sitc3-3d/er458.htm
http://www.intracen.org/tradstat/sitc3-3d/er764.htm
http://www.intracen.org/tradstat/sitc3-3d/er724.htm
http://www.intracen.org/tradstat/sitc3-3d/er381.htm
http://www.intracen.org/tradstat/sitc3-3d/er036.htm
http://www.intracen.org/tradstat/sitc3-3d/er608.htm
http://www.intracen.org/tradstat/sitc3-3d/er616.htm
http://www.intracen.org/tradstat/sitc3-3d/er702.htm
http://www.intracen.org/tradstat/sitc3-3d/er208.htm
http://www.intracen.org/tradstat/sitc3-3d/er757.htm
http://www.intracen.org/tradstat/sitc3-3d/er360.htm
http://www.intracen.org/tradstat/sitc3-3d/er752.htm
http://www.intracen.org/tradstat/sitc3-3d/er682.htm
http://www.intracen.org/tradstat/sitc3-3d/er032.htm
http://www.intracen.org/tradstat/sitc3-3d/er156.htm
http://www.intracen.org/tradstat/sitc3-3d/er040.htm
http://www.intracen.org/tradstat/sitc3-3d/er699.htm
http://www.intracen.org/tradstat/sitc3-3d/er642.htm
http://www.intracen.org/tradstat/sitc3-3d/er246.htm
http://www.intracen.org/tradstat/sitc3-3d/er579.htm
http://www.intracen.org/tradstat/sitc3-3d/er554.htm
http://www.intracen.org/tradstat/sitc3-3d/er792.htm
http://www.intracen.org/tradstat/sitc3-3d/er372.htm
http://www.intracen.org/tradstat/sitc3-3d/er620.htm
http://www.intracen.org/tradstat/sitc3-3d/er100.htm
http://www.intracen.org/tradstat/sitc3-3d/er703.htm
http://www.intracen.org/tradstat/sitc3-3d/er076.htm
http://www.intracen.org/tradstat/sitc3-3d/er364.htm
http://www.intracen.org/tradstat/sitc3-3d/er804.htm
http://www.intracen.org/tradstat/sitc3-3d/er705.htm
http://www.intracen.org/tradstat/sitc3-3d/er440.htm
http://www.intracen.org/tradstat/sitc3-3d/er442.htm
http://www.intracen.org/tradstat/sitc3-3d/er858.htm
http://www.intracen.org/tradstat/sitc3-3d/er818.htm
http://www.intracen.org/tradstat/sitc3-3d/er300.htm
http://www.intracen.org/tradstat/sitc3-3d/er710.htm
http://www.intracen.org/tradstat/sitc3-3d/er233.htm
http://www.intracen.org/tradstat/sitc3-3d/er050.htm
http://www.intracen.org/tradstat/sitc3-3d/er586.htm
http://www.intracen.org/tradstat/sitc3-3d/er068.htm
http://www.intracen.org/tradstat/sitc3-3d/er600.htm
http://www.intracen.org/tradstat/sitc3-3d/er152.htm
http://www.intracen.org/tradstat/sitc3-3d/er422.htm
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Table (29) continued      

Latvia  497 294 60 355 1,556 

Russian Federation  946 344 369 880 1,521 

Hungary  1,166 1,260 1,149 1,316 1,450 

United Arab Emirates  1,424 - - - - 

Viet Nam  3,984 1,418 436 - - 

Costa Rica  379 241 304 549 1,348 

Colombia  554 111 149 775 1,270 

Croatia  367 256 563 972 1,221 

Ecuador  63 223 245 359 1,196 

Mongolia  10 67 313 963 1,071 

Guatemala  334 - 229 563 981 

Belarus  207 250 503 227 720 

Kuwait  711 - - - - 

Panama  381 265 429 311 680 

Malta  307 488 621 1,071 596 

Iceland  251 320 246 317 537 

Venezuela (Bolivarian 

Republic of)  

561 457 264 490 508 

Nicaragua  61 113 194 217 439 

Kazakhstan  45 - 158 438 - 

Tunisia  121 95 374 572 1,006 

United Republic of Tanzania  3 - 144 336 404 

Serbia and Montenegro  76 17 - 401 - 

Cyprus  219 297 228 285 378 

Morocco  164 99 161 213 336 

Qatar  11 12 23 73 307 

Yemen  - - - 17 290 

Macao Special 

Administrative Region of 

China  

99 93 132 278 - 

El Salvador  213 228 206 270 - 

Jordan  110 103 257 194 207 

Bosnia and Herzegovina  - - 41 181 206 

Oman  - 12 130 1 194 

Togo  -  44 1,487 422 179 

Macedonia, Republic of  172 85 138 116 173 

French Polynesia  97 49 127 129 167 

Trinidad and Tobago  61 77 89 171 153 

Mauritius  7 3 28 40 141 

Dominican Republic  120 -  - - - 

Peru  120 41 487 1,310 114 

Sri Lanka  87 56 40 89 109 

Bahrain  465 298 128 152 102 

Fiji  - - - 22 73 

Kenya  20 2,543 - 55 - 

Syrian Arab Republic  - - 35 50 - 

Albania  - 0 0 3 38 

http://www.intracen.org/tradstat/sitc3-3d/er428.htm
http://www.intracen.org/tradstat/sitc3-3d/er643.htm
http://www.intracen.org/tradstat/sitc3-3d/er348.htm
http://www.intracen.org/tradstat/sitc3-3d/er784.htm
http://www.intracen.org/tradstat/sitc3-3d/er704.htm
http://www.intracen.org/tradstat/sitc3-3d/er188.htm
http://www.intracen.org/tradstat/sitc3-3d/er170.htm
http://www.intracen.org/tradstat/sitc3-3d/er191.htm
http://www.intracen.org/tradstat/sitc3-3d/er218.htm
http://www.intracen.org/tradstat/sitc3-3d/er496.htm
http://www.intracen.org/tradstat/sitc3-3d/er320.htm
http://www.intracen.org/tradstat/sitc3-3d/er112.htm
http://www.intracen.org/tradstat/sitc3-3d/er414.htm
http://www.intracen.org/tradstat/sitc3-3d/er591.htm
http://www.intracen.org/tradstat/sitc3-3d/er470.htm
http://www.intracen.org/tradstat/sitc3-3d/er352.htm
http://www.intracen.org/tradstat/sitc3-3d/er862.htm
http://www.intracen.org/tradstat/sitc3-3d/er862.htm
http://www.intracen.org/tradstat/sitc3-3d/er558.htm
http://www.intracen.org/tradstat/sitc3-3d/er398.htm
http://www.intracen.org/tradstat/sitc3-3d/er788.htm
http://www.intracen.org/tradstat/sitc3-3d/er834.htm
http://www.intracen.org/tradstat/sitc3-3d/er891.htm
http://www.intracen.org/tradstat/sitc3-3d/er196.htm
http://www.intracen.org/tradstat/sitc3-3d/er504.htm
http://www.intracen.org/tradstat/sitc3-3d/er634.htm
http://www.intracen.org/tradstat/sitc3-3d/er887.htm
http://www.intracen.org/tradstat/sitc3-3d/er446.htm
http://www.intracen.org/tradstat/sitc3-3d/er446.htm
http://www.intracen.org/tradstat/sitc3-3d/er446.htm
http://www.intracen.org/tradstat/sitc3-3d/er222.htm
http://www.intracen.org/tradstat/sitc3-3d/er400.htm
http://www.intracen.org/tradstat/sitc3-3d/er070.htm
http://www.intracen.org/tradstat/sitc3-3d/er512.htm
http://www.intracen.org/tradstat/sitc3-3d/er768.htm
http://www.intracen.org/tradstat/sitc3-3d/er807.htm
http://www.intracen.org/tradstat/sitc3-3d/er258.htm
http://www.intracen.org/tradstat/sitc3-3d/er780.htm
http://www.intracen.org/tradstat/sitc3-3d/er480.htm
http://www.intracen.org/tradstat/sitc3-3d/er214.htm
http://www.intracen.org/tradstat/sitc3-3d/er604.htm
http://www.intracen.org/tradstat/sitc3-3d/er144.htm
http://www.intracen.org/tradstat/sitc3-3d/er048.htm
http://www.intracen.org/tradstat/sitc3-3d/er242.htm
http://www.intracen.org/tradstat/sitc3-3d/er404.htm
http://www.intracen.org/tradstat/sitc3-3d/er760.htm
http://www.intracen.org/tradstat/sitc3-3d/er008.htm
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Table (29) continued      

Andorra  5 14 0 35 - 

Jamaica  158 131 104 34 -  

Papua New Guinea  9 31 56 - - 

Botswana  37 28 22 - - 

Malawi  - - 1 7 15 

Senegal  - - 9 13 -  

Swaziland  12 13 -  - - 

Cameroon  - - 6 12 - 

Cuba  - 12 30 - - 

Kyrgyzstan  - 7 5 2 11 

Algeria  23 45 18 11 - 

Maldives  - - 8 0 8 

 

Table (30): the value of imported plastic waste (in thousand US dollar) all over the 

world for the years 2001-2005 

Importer 2001 2002 2003 2004 2005 

China  526,512 541,050 774,510 1,379,263 1,928,435 

Hong Kong Special 

Administrative Region of 

China  

509,515 498,589 635,707 904,337 1,385,527 

United States of America  164,367 179,100 170,989 186,802 253,659 

Canada  66,694 59,618 64,902 81,807 110,261 

Italy  46,500 39,946 51,235 68,279 87,015 

Netherlands  29,921 25,155 37,228 44,450 73,940 

Belgium  32,787 28,026 34,394 47,887 61,639 

Germany  24,193 28,624 36,525 53,928 59,512 

Ireland  32,925 18,883 21,460 32,898 51,894 

Taiwan, Province of 

China  

19,422 15,532 15,061 30,203 38,361 

India  25,294 17,911 24,002 29,320 31,962 

Malaysia  5,372 5,585 9,942 19,960 29,304 

Spain  13,343 13,995 15,765 19,382 22,229 

France  12,211 11,722 18,323 16,585 21,753 

United Kingdom of Great 

Britain & Northern 

Ireland 

8,701 7,082 8,341 13,425 20,992 

Mexico  12,423 10,083 7,518 10,805 20,235 

Denmark  6,574 6,495 8,554 12,857 16,811 

Austria  5,640 7,500 7,772 9,394 15,968 

Korea, Republic of  3,137 2,693 2,288 8,320 12,976 

Pakistan  6,305 5,752 8,756 11,817 12,717 

Saudi Arabia  3,401 3,585 8,264 5,267 12,203 

Luxembourg  6,591 6,560 9,443 9,576 9,455 

Switzerland  2,790 2,609 3,750 4,367 8,110 

Singapore  1,418 1,794 4,459 8,216 7,896 

Portugal  2,331 3,193 3,483 4,016 6,967 

Czech Republic  1,641 2,456 2,214 2,483 5,670 

Turkey  10 27 101 788 5,506 

http://www.intracen.org/tradstat/sitc3-3d/er020.htm
http://www.intracen.org/tradstat/sitc3-3d/er388.htm
http://www.intracen.org/tradstat/sitc3-3d/er598.htm
http://www.intracen.org/tradstat/sitc3-3d/er072.htm
http://www.intracen.org/tradstat/sitc3-3d/er454.htm
http://www.intracen.org/tradstat/sitc3-3d/er686.htm
http://www.intracen.org/tradstat/sitc3-3d/er748.htm
http://www.intracen.org/tradstat/sitc3-3d/er120.htm
http://www.intracen.org/tradstat/sitc3-3d/er192.htm
http://www.intracen.org/tradstat/sitc3-3d/er417.htm
http://www.intracen.org/tradstat/sitc3-3d/er012.htm
http://www.intracen.org/tradstat/sitc3-3d/er462.htm
http://www.intracen.org/tradstat/sitc3-3d/ir156.htm
http://www.intracen.org/tradstat/sitc3-3d/ir344.htm
http://www.intracen.org/tradstat/sitc3-3d/ir344.htm
http://www.intracen.org/tradstat/sitc3-3d/ir344.htm
http://www.intracen.org/tradstat/sitc3-3d/ir842.htm
http://www.intracen.org/tradstat/sitc3-3d/ir124.htm
http://www.intracen.org/tradstat/sitc3-3d/ir381.htm
http://www.intracen.org/tradstat/sitc3-3d/ir528.htm
http://www.intracen.org/tradstat/sitc3-3d/ir056.htm
http://www.intracen.org/tradstat/sitc3-3d/ir276.htm
http://www.intracen.org/tradstat/sitc3-3d/ir372.htm
http://www.intracen.org/tradstat/sitc3-3d/ir490.htm
http://www.intracen.org/tradstat/sitc3-3d/ir490.htm
http://www.intracen.org/tradstat/sitc3-3d/ir699.htm
http://www.intracen.org/tradstat/sitc3-3d/ir458.htm
http://www.intracen.org/tradstat/sitc3-3d/ir724.htm
http://www.intracen.org/tradstat/sitc3-3d/ir251.htm
http://www.intracen.org/tradstat/sitc3-3d/ir826.htm
http://www.intracen.org/tradstat/sitc3-3d/ir826.htm
http://www.intracen.org/tradstat/sitc3-3d/ir826.htm
http://www.intracen.org/tradstat/sitc3-3d/ir484.htm
http://www.intracen.org/tradstat/sitc3-3d/ir208.htm
http://www.intracen.org/tradstat/sitc3-3d/ir040.htm
http://www.intracen.org/tradstat/sitc3-3d/ir410.htm
http://www.intracen.org/tradstat/sitc3-3d/ir586.htm
http://www.intracen.org/tradstat/sitc3-3d/ir682.htm
http://www.intracen.org/tradstat/sitc3-3d/ir442.htm
http://www.intracen.org/tradstat/sitc3-3d/ir757.htm
http://www.intracen.org/tradstat/sitc3-3d/ir702.htm
http://www.intracen.org/tradstat/sitc3-3d/ir620.htm
http://www.intracen.org/tradstat/sitc3-3d/ir203.htm
http://www.intracen.org/tradstat/sitc3-3d/ir792.htm


National study for Plastic Recycling Sector in Egypt  

 

 

 72 

Table (30) continued      

Lithuania  1,447 1,611 2,092 3,424 4,916 

Brazil  1,546 1,458 1,734 2,931 4,768 

Greece  2,895 3,175 2,591 3,179 4,064 

Slovakia  369 1,021 1,491 1,538 3,932 

Poland  1,092 1,261 2,624 3,759 3,663 

Slovenia  991 1,160 1,160 2,021 3,186 

El Salvador  1,292 826 1,483 2,988 - 

Bahrain  85 173 105 1,228 2,568 

Philippines  2,004 3,359 2,507 3,415 2,328 

Morocco  607 599 1,118 1,572 2,246 

Australia  886 2,346 1,979 1,390 2,219 

Bulgaria  702 630 732 877 2,102 

Latvia  404 798 1,210 1,611 2,083 

Indonesia  2,142 2,163 1,997 604 1,992 

Panama  210 233 109 - 1,950 

New Zealand  812 1,185 1,459 1,668 1,882 

Japan  2,672 1,684 1,664 2,245 1,824 

Viet Nam  1,850 1,549 3,400 - - 

Israel  195 103 290 603 1,497 

South Africa  590 1,005 907 694 1,342 

Costa Rica  430 250 843 892 1,273 

Yemen  - - - 827 1,178 

Hungary  467 727 692 954 1,119 

Sri Lanka  138 200 347 531 1,032 

Chile  932 1,005 609 936 996 

Ecuador  388 461 490 1,069 904 

Oman  273 127 782 459 806 

Thailand  373 615 722 1,114 777 

Egypt  6 126 207 697 -  

Uruguay  229 47 145 645 661 

Tunisia  19 39 69 271 629 

Norway  415 767 690 762 583 

Zimbabwe  6 149 - 522 - 

Serbia and Montenegro  1,366 1,134 - 495 - 

Guatemala  430 335 331 317 438 

Lebanon  15 3 183 431 - 

Colombia  1,321 1,045 678 885 428 

Ukraine  324 149 192 369 392 

Croatia  92 177 388 277 385 

Nigeria  718 368 695 - - 

Belarus  717 638 781 3,310 366 

Macedonia, Republic of  104 76 80 149 356 

Argentina  - - 168 640 332 

Bosnia and Herzegovina  - - 168 455 324 

Bolivia  91 263 211 95 242 

Finland  247 363 438 496 239 

Honduras  795 781 149 202 208 

http://www.intracen.org/tradstat/sitc3-3d/ir440.htm
http://www.intracen.org/tradstat/sitc3-3d/ir076.htm
http://www.intracen.org/tradstat/sitc3-3d/ir300.htm
http://www.intracen.org/tradstat/sitc3-3d/ir703.htm
http://www.intracen.org/tradstat/sitc3-3d/ir616.htm
http://www.intracen.org/tradstat/sitc3-3d/ir705.htm
http://www.intracen.org/tradstat/sitc3-3d/ir222.htm
http://www.intracen.org/tradstat/sitc3-3d/ir048.htm
http://www.intracen.org/tradstat/sitc3-3d/ir608.htm
http://www.intracen.org/tradstat/sitc3-3d/ir504.htm
http://www.intracen.org/tradstat/sitc3-3d/ir036.htm
http://www.intracen.org/tradstat/sitc3-3d/ir100.htm
http://www.intracen.org/tradstat/sitc3-3d/ir428.htm
http://www.intracen.org/tradstat/sitc3-3d/ir360.htm
http://www.intracen.org/tradstat/sitc3-3d/ir591.htm
http://www.intracen.org/tradstat/sitc3-3d/ir554.htm
http://www.intracen.org/tradstat/sitc3-3d/ir392.htm
http://www.intracen.org/tradstat/sitc3-3d/ir704.htm
http://www.intracen.org/tradstat/sitc3-3d/ir376.htm
http://www.intracen.org/tradstat/sitc3-3d/ir710.htm
http://www.intracen.org/tradstat/sitc3-3d/ir188.htm
http://www.intracen.org/tradstat/sitc3-3d/ir887.htm
http://www.intracen.org/tradstat/sitc3-3d/ir348.htm
http://www.intracen.org/tradstat/sitc3-3d/ir144.htm
http://www.intracen.org/tradstat/sitc3-3d/ir152.htm
http://www.intracen.org/tradstat/sitc3-3d/ir218.htm
http://www.intracen.org/tradstat/sitc3-3d/ir512.htm
http://www.intracen.org/tradstat/sitc3-3d/ir764.htm
http://www.intracen.org/tradstat/sitc3-3d/ir818.htm
http://www.intracen.org/tradstat/sitc3-3d/ir858.htm
http://www.intracen.org/tradstat/sitc3-3d/ir788.htm
http://www.intracen.org/tradstat/sitc3-3d/ir579.htm
http://www.intracen.org/tradstat/sitc3-3d/ir716.htm
http://www.intracen.org/tradstat/sitc3-3d/ir891.htm
http://www.intracen.org/tradstat/sitc3-3d/ir320.htm
http://www.intracen.org/tradstat/sitc3-3d/ir422.htm
http://www.intracen.org/tradstat/sitc3-3d/ir170.htm
http://www.intracen.org/tradstat/sitc3-3d/ir804.htm
http://www.intracen.org/tradstat/sitc3-3d/ir191.htm
http://www.intracen.org/tradstat/sitc3-3d/ir566.htm
http://www.intracen.org/tradstat/sitc3-3d/ir112.htm
http://www.intracen.org/tradstat/sitc3-3d/ir807.htm
http://www.intracen.org/tradstat/sitc3-3d/ir032.htm
http://www.intracen.org/tradstat/sitc3-3d/ir070.htm
http://www.intracen.org/tradstat/sitc3-3d/ir068.htm
http://www.intracen.org/tradstat/sitc3-3d/ir246.htm
http://www.intracen.org/tradstat/sitc3-3d/ir340.htm
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Table (30) continued      

United Republic of 

Tanzania  

48 72 18 11 202 

Peru  110 191 108 64 192 

Belize  1 - 54 73 169 

Paraguay  280 176 27 158 - 

Iran, Islamic Republic of  8 32 14 57 135 

Nicaragua  186 205 167 321 113 

Mauritius  3 7 8 137 105 

Sudan  45 36 84 36 102 

Malta  - 100 45 73 92 

Venezuela (Bolivarian 

Republic of)  

259 345 158 94 91 

Senegal  2 27 46 130 63 

Macao Special 

Administrative Region of 

China  

0 3 19 58 - 

Bangladesh  46 71 79 58 - 

Madagascar  54 9 - 58 - 

Côte d'Ivoire  - 47 265 - - 

Moldova, Republic of  9 4 24 51 45 

Grenada  73 45 7 - - 

Armenia  3 3 22 7 43 

Mongolia  18 - 42 39 37 

Uganda  1 25 2 40 36 

Kyrgyzstan  0 2 4 9 35 

Trinidad and Tobago  20 26 26 33 35 

Niger  1 34 74 - - 

Romania  155 37 10 15 34 

Iceland  15 19 0 25 33 

Brunei Darussalam  3 32 34 - - 

Kenya  52 13 11 25 - 

Jamaica  4 16 6 22 - 

Guyana  0 37 41 20 - 

Cameroon  82 163 66 1 14 

Ethiopia  15 13 10 - - 

Barbados  83 20 20 38 11 

Ghana  3 41 12 10 - 

Faeroe Islands  - 3 1 9 - 

Seychelles  - - 42 3 8 

Cuba  8 8 92 - - 

Togo  11 16 15 54 6 

Zambia  5 4 7 21 5 

Kazakhstan  162  47 5  
Samoa  21 8 9 3 - 

Fiji  2 5 23 6 3 

Azerbaijan  15 26 7 11 2 

 

http://www.intracen.org/tradstat/sitc3-3d/ir834.htm
http://www.intracen.org/tradstat/sitc3-3d/ir834.htm
http://www.intracen.org/tradstat/sitc3-3d/ir604.htm
http://www.intracen.org/tradstat/sitc3-3d/ir084.htm
http://www.intracen.org/tradstat/sitc3-3d/ir600.htm
http://www.intracen.org/tradstat/sitc3-3d/ir364.htm
http://www.intracen.org/tradstat/sitc3-3d/ir558.htm
http://www.intracen.org/tradstat/sitc3-3d/ir480.htm
http://www.intracen.org/tradstat/sitc3-3d/ir736.htm
http://www.intracen.org/tradstat/sitc3-3d/ir470.htm
http://www.intracen.org/tradstat/sitc3-3d/ir862.htm
http://www.intracen.org/tradstat/sitc3-3d/ir862.htm
http://www.intracen.org/tradstat/sitc3-3d/ir686.htm
http://www.intracen.org/tradstat/sitc3-3d/ir446.htm
http://www.intracen.org/tradstat/sitc3-3d/ir446.htm
http://www.intracen.org/tradstat/sitc3-3d/ir446.htm
http://www.intracen.org/tradstat/sitc3-3d/ir050.htm
http://www.intracen.org/tradstat/sitc3-3d/ir450.htm
http://www.intracen.org/tradstat/sitc3-3d/ir384.htm
http://www.intracen.org/tradstat/sitc3-3d/ir498.htm
http://www.intracen.org/tradstat/sitc3-3d/ir308.htm
http://www.intracen.org/tradstat/sitc3-3d/ir051.htm
http://www.intracen.org/tradstat/sitc3-3d/ir496.htm
http://www.intracen.org/tradstat/sitc3-3d/ir800.htm
http://www.intracen.org/tradstat/sitc3-3d/ir417.htm
http://www.intracen.org/tradstat/sitc3-3d/ir780.htm
http://www.intracen.org/tradstat/sitc3-3d/ir562.htm
http://www.intracen.org/tradstat/sitc3-3d/ir642.htm
http://www.intracen.org/tradstat/sitc3-3d/ir352.htm
http://www.intracen.org/tradstat/sitc3-3d/ir096.htm
http://www.intracen.org/tradstat/sitc3-3d/ir404.htm
http://www.intracen.org/tradstat/sitc3-3d/ir388.htm
http://www.intracen.org/tradstat/sitc3-3d/ir328.htm
http://www.intracen.org/tradstat/sitc3-3d/ir120.htm
http://www.intracen.org/tradstat/sitc3-3d/ir231.htm
http://www.intracen.org/tradstat/sitc3-3d/ir052.htm
http://www.intracen.org/tradstat/sitc3-3d/ir288.htm
http://www.intracen.org/tradstat/sitc3-3d/ir234.htm
http://www.intracen.org/tradstat/sitc3-3d/ir690.htm
http://www.intracen.org/tradstat/sitc3-3d/ir192.htm
http://www.intracen.org/tradstat/sitc3-3d/ir768.htm
http://www.intracen.org/tradstat/sitc3-3d/ir894.htm
http://www.intracen.org/tradstat/sitc3-3d/ir398.htm
http://www.intracen.org/tradstat/sitc3-3d/ir882.htm
http://www.intracen.org/tradstat/sitc3-3d/ir242.htm
http://www.intracen.org/tradstat/sitc3-3d/ir031.htm
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recycled

45%

reused

44%

landfill disposal

11%

2.2.4 Some International Case Studies 

 

2.2.4.1 Japan 

 
With the aim of achieving sustainable development, Japan is pursuing since 2000, a number 

of recycling-related laws for promoting the Creation of a Recycling-oriented Society. These 

laws have been enacted and amended, and the legislative framework for recycling was 

largely completed with the enactment of the Automobile Recycling Law in 2002. The ―three 

Rs‖—i.e. reduction and reuse as well as recycling of waste have been strengthened to ensure 

more effective use of resources. Meanwhile, in order to reduce the impact of incineration of 

waste on the environment, controls to curb dioxin emissions were tightened in December 

2002. This has resulted in the decommissioning of existing incineration facilities and 

introduction of new facilities to comply with tighter standards. The trend toward use of 

waste as a new energy source, through incineration to generate electricity in order to combat 

global warming rather than simply burning or burying, is thus gathering pace.  

Source of waste in Japan  

Japan produces approximately 400 million tons of industrial waste per year, and this figure 

has remained largely unchanged for the past 10 years. The industrial waste is recycled or 

reused with around 10% reaching the landfill as shown in figure (39).  

 

 

 

 

 

 

 

 

 

Figure (39): Industrial waste in Japan 

 

Securing landfill space is a major problem considering Japan’s limited size. It is therefore 

important to follow the three Rs (reduce, reuse and recycle) in order to reduce the quantity 

of landfill disposal. 

 

While the proportion of waste processed by recycling and reusing is rising, 10% is also 

disposed of by land filling. As a result, the national average remaining capacity of landfill 

sites is only around 4.3 years, and the situation is particularly severe in major urban areas; in 

the metropolitan area, for example, remaining capacity is just 1.1 years. 

 

A breakdown reveals almost half the total industrial waste to be sludge, followed by animal 

excrement and demolition waste, as shown in (figure 40, a). These three categories account 

for over 80% of the total. Broken down by industry, three industries produce around 60% of 

the total. These are the urban infrastructure industry (i.e. electricity, gas, heat service and 

water utilities), agricultural industry and construction industry (figure 40, b). 
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Figure (40): industrial waste content, (a): by type, (b): by industry in Japan 

 

Japan produces around 50 million tons of domestic waste per year and this figure has 

remained largely unchanged over the past 10 years, also emissions per person have stayed at 

around 1.1kg per day, and there has been no major change.  

 

Domestic waste consists mainly of waste emitted by households. However, it also includes 

some business waste produced by restaurants and other business establishments. Processing 

is the responsibility of the local municipality. 

 

A breakdown shows most domestic waste to be made up of paper; kitchen and plastic waste 

for a typical city in Japan (Sendai) is shown in figure (41). 

(b) 

(a) 
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Figure (41): Content of generated domestic waste in Sendai city 

 

The majority of domestic waste is disposed of by incineration as shown in figure (42), while 

remaining landfill site capacity is short, however increased recycling activities have been 

noted. 

                       

Figure (42): State of processing of domestic waste in Japan 

 

In 2002, 5.42 million tons of plastic waste were effectively reutilized, an increase of 60,000 

tons from the previous year despite a decline in total waste generation by 260,000 tons from 

the previous year. The effective utilization rate is also steadily increasing, rising 2 points 

from the previous year to 55% in 2002, table (30). This is due to an increase in use of 

mechanical recycling and feedstock recycling of plastic waste as blast furnace feedstock. It 

is also important not to overlook the growth in energy recovery by local governments, such 

as the generation of electricity through waste incineration, and use of plastic waste as 

materials and fuels at cement works. 
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Table (30): Quantity and rate of effective utilization of plastic waste 

Year 1990 1995 1996 1997 1998 1999 2000 2001 2002 

Effective 

utilization 

(10,000 tons) 

114 221 358 339 435 452 494 535 542 

Effective 

utilization (%) 

26 25 39 42 44 46 50 53 55 

 

Companies are increasingly designing their products with the three Rs in mind. In the 

plastics industry, resin manufacturers, processors, consumer electronics and automobile 

manufacturers and others are working together to facilitate recycling. For example, they are 

making PET bottles and plastic carrier bags thinner and adopting unified grades of plastics 

for similar products such as consumer electronics parts or automobile bumpers.  

 

The quantity of plastic waste that is used in mechanical recycling has increased by 50,000 

tons from the previous year to reach 1,520,000 tons in 2002. Of this amount, 260,000 tons 

was accounted for by domestic plastic waste (5.1% of domestic plastic waste). In contrast, 

five times this amount of industrial plastic waste (1,270,000 tons, or 26.3% of the total) was 

mechanically recycled, (scheme 3). This is because a large proportion of industrial plastic 

waste is suitable for mechanical recycling due to its quality and comparative stability of 

supply. 

 

A breakdown of the waste used for mechanical recycling reveals a 90,000 ton increase from 

the previous year in recycling of used products to 690,000 tons. This is a result of the 

Container and Packaging Recycling Law coming fully into effect in April 2000, resulting in 

the coverage for the first time of paper and plastic containers and packaging, and the 

consequent steady increase in recycling in 2002.  

 

This 690,000 tons of used products consists of 220,000 tons of PET bottles and 85,000 tons 

of expanded polystyrene including trays (up 6,000 tons), showing that recovery and 

mechanical recycling of plastic waste consisting of a single type of material is increasing, 

reflecting the recycling system of companies. 
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Plastics Industry in Japan (Market Size) 
 

Japan presently uses around 230 million kiloliters of crude oil a year. In 2002, 18.97 million 

kiloliters of naphtha was produced from 231.63 million kiloliters of crude oil. Combined 

with imported naphtha, 47.60 million kiloliters of naphtha was used as the raw material for 

basic petrochemical products such as ethylene. This is approximately 16% of the total 

amount of crude oil and imported naphtha used per year, (scheme 4). The quantity used to 

produce plastic products accounts for around 6% of combined crude oil and imported 

naphtha used per year. 

 

Industrial plastic waste 

Domestic plastic waste 

Scheme (3): Effective utilization of plastic waste in Japan 
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Scheme (4): Manufacturing of plastic from crude oil in Japan 

 

Breakdown of plastic production by resin type and use 

 

Figures (43, 44) show the breakdown of plastic production by resin type and use 

respectively. The large difference between resin production (13.62 million tons) and 

production by use (5.84 million tons) in the graphs is because production by use was 

calculated according to the following parameters: 

 Only primary products that are directly molded and processed were included. 

 Only products made by business establishments with 40 or more workers were 

included. 

 Secondary processed products, paints, adhesives, wiring and cables, synthetic fibers 

and urethane foam, etc. were excluded. 
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Figure (43): Breakdown of plastic production by resin in 2003 in Japan 

 

 

 
Figure (44) Breakdown of plastic production by use in 2003 in Japan 
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2.2.4.2 Spain 
 

Since 1996 CICLOPLAST represents the commitment of the plastics industry in Spain for 

the sustainable development and promoting the recovery of the plastics waste. The members 

of Cicloplast are the raw material suppliers and the plastics converters (packaging sector). 

Cicloplast is in charge of some activities concerning the plastic recycling sector. Such as, 

collecting and analyzing statistics on plastics recovery and recycling in Spain (packaging 

and non-packaging); inform the authorities about results of the statistics; monitoring plans 

on minimization of plastic waste for Spanish plastic industry according to the Spanish 

Packaging Law; communicating the good use of selective collection; defining the technical 

specifications for plastic bales coming from packaging sorting plants and going through 

recycling process; promoting alternatives to mechanical recycling (chemical recycling, 

energy recovery, etc) and promoting the recycling of plastics waste flows from non-

packaging applications (e.g. agricultural sector and building sector).  

 

Spanish law has levied a fee on packaging according to its destination, if collected by local 

authorities or not. Facing the management of these materials, big producers became aware of 

the need to minimize packaging and were able to maximize. 

 

In particular ECOEMBES with the Association of Expanded Polystyrene Producers has 

organized collections near supermarkets, hi-fi stores and open markets, sending the material 

to the Association's recyclers. Moreover there were advertising campaigns to encourage 

citizens to bring back EPS packaging to the supermarket rubbish skips. 

 

Figure (45) shows the plastic packaging consumption in 2003. It can be seen that the total 

plastic packaging was more or less near to 1,500,000 tons which was obtained from 

household packaging and trade and industry. 

 

 

 
 

 

Figure (45): Plastic packaging consumption in 2003 in Spain 

 

The plastic packaging recovery and recycling in Spain from 1996 to 2003 are shown in 

figure (46). It was found that the total recovery increased with years from 1996 to 2003. 

Also, it can be seen that the recycling content and energy recovery exhibit the same trend. 

Energy recovery can be obtained by incineration and gasification. There are 11 incineration 

plants (energy recovery) and there is a gasification plant for producing electricity. 

 

Ton 

Total Pack Household Trade and Industry 
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Figure (46): Plastic packaging recycling and recovery developments 

 

 

Figure (47) shows the amount of the various types of plastics that entered recycling in 2000 

and 2003, where the amounts of PEHD, PP and PET have increased from 63 to 71, 18 to 22, 

and 22 to 36 respectively. For PELD, PVC, EPS and others the amounts were stable. 

    

 
 

Figure (47): Content of recycled materials in 2002 and 2003 in Spain 

 

Figure (48) shows the recycling of plastic materials in Spain by sector. It was found that the 

total packaging was about 85% whereas the non-packaging was 15%. The packaging 

percentage represents about 59.2 of households whereas trade and industry percentage 

represent about 26. Agriculture represents about 10%.   

 

The final markets for recycled plastics are shown in figure (49). The percentage of pipes and 

profiles used in building construction is 41.9 % whereas packaging represents only 14.1%.  

 

 

Kt 

Kt 

PEHD PELD Others 
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Figure (48): Recycling of materials by sectors in Spain 

 

 

 
Figure (49): Destination markets for recycled plastics in Spain 

 

2.2.4.3 Belgium 
 

Belgium has started two parallel, independent, and cooperating systems, one devoted to 

domestic packaging and the other to industrial and commercial one. For this purpose two 

Compliance Schemes were created, respectively FOST-PLUS and VAL-I-PAC. These 

systems have different responsibilities, financial rules, procedures and members. 

 

The Cooperation Agreement gives responsibilities to companies which are the first placing 

industrial and commercial packaging on the market to recover packaging (to cover the fixed 

targets), while in the case of imported packaging, industrial and commercial end users have 

to make sorted collection and send waste to recycling. 

Recycling and collection points, used in VAL-I-PAC system, belong to FOST PLUS circuit; 

this manifests the cooperation of the two schemes. 

 

VAL-I-PAC gives incentives to industrial packaging end users who make collection, sorting 

and recycling, is paying them refunds for rental of sorted collection containers 

(reimbursements from 20.00 euro to 110.00 euro per year according to container's sizes and 

typologies). Such reimbursements are made with a certificate which confirms that the rent is 

released by accredited collection operators. 

 

Figure (50) illustrates the household plastic packaging consumption (year 2002). The 

household plastic packaging and plastic bottles represent about 165 and 74 Kt respectively 

compared to the total households packaging (727 Kt). 
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Figure (50): Households plastic packaging consumption in 2002 in Belgium 

 

Collection and transporting plastic waste curried out by 43 intensified projects and pilot 

projects working through signed contracts in cooperation with municipalities, to serve 9, 97 

million inhabitants, out of 10,3 million, (about 96, 8%). Door-to-door collection system 

shares about 87%, collected twice a month via the blue bag, while drop-off system shares 

about 13%.  Average collection and transport cost for plastic bottles, metal packaging and 

drinks cartons is 176.39 €/t, which is paid by FOST Plus.  

 

There are 17 household sorting centers, 4 municipalities and 13 private companies. To sort 

HDPE, clear PET, blue PET and green PET.  Average sorting cost for plastic bottles, metal 

packaging and drinks cartons is 186.77 €/t, which is paid by FOST Plus. Plastic bottles 

present about 37% of total sorted plastic waste, which could be divided as 22% HDPE, 78% 

PET. Total amount of sorted PET is classified as 65% clear PET, 29% blue PET and 6% 

green PET.  

 

The mechanical recycling content for household plastic packaging is illustrated in figure 

(51). The total mechanical recycling has increased during the years from 1996 to 2003. The 

total was changed from 11 Kt in year 1996 to about 50 Kt in year 2003. 

 
Figure (51): Mechanical recycling content for household plastic packaging in Belgium 

Total HH pack HH plast. 

Pack 
Plastic bottles 
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2.2.4.4 United Kingdom 
 

The British system levies and environmental fee on all of the types of plastic packaging. 

This is a unique mechanism in Europe that gives all parties of the supply chain certain 

percentage or quantities of packaging to be recovered and recycled.  

 

The "responsibility percentage" for each participant depends on the economic activity (or 

better, on the economic role played), table (31). The end user himself is free from any 

obligation. 

 

Table (31): The "responsibility percentage" for each participant: 

Item  % 

Packaging materials production 6 

Packaging production (Converter) 9 

Filler/Packer 37 

Sellers (to public or to end user) 48 

Total 100 

 

In the same way, concerning import activities, obligations are fixed in relation to the 

packaging features at the moment of its import, according to this scheme: 

 Packaging materials importers: 6% 

 Empty packaging importers: 15% (6% + 9%) 

 Packaged goods importers: 52% (6% + 9% + 37%). 

 

A recent study made by VALPACK (the most important British Compliance Scheme) 

showed the contribution of the domestic and industrial sector to the collection of packaging 

waste, table (32). 

 

Table (32): Percentage of domestic and industrial & commercial packaging waste in 

2004 

Evaluation of 

waste streams  

Domestic packaging waste Industrial and commercial 

packaging waste 

Paper 25% 75% 

Glass 75% 25% 

Aluminium 95% 5% 

Steel 70% 30% 

Plastics 64% 36% 

Wood 0% 100% 

Total of packaging 

waste 44% 56% 

 

For household collections, signed contracts are not applicable; population served 9 million 

out of 60 million inhabitants, i.e. about 15% only. Collection carried out by contracts 

between 238 municipalities and waste management providers.  

 

Collection cost paid by predominantly municipalities; typically 10-25 % for each ton 

recycled paid by packaging industry. Baling cost paid by waste management contractor. 
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Transport carried out by waste management contractors, who afforded the cost of 

transporting. Door-to-door collection shares about 75%, while Drop-off system shares about 

25%.  

 

Figure (52) shows the plastic packaging consumption in year 2001. The plastic packaging 

amounts to 1.740 Mt (64.8 % households and 35.2 % trade & industry) of the total 

packaging (9.483 Mt) whereas the plastic bottles amount only to 460 Kt. 

 
Figure (52): Plastic packaging consumption in year 2001 in UK 

 

The mechanical recycling and energy recovery of plastic packaging between 1998 and 2002 

is shown in figure (53). The amount of plastic packaging recycled mechanically was found 

to be higher than that of the amount used for energy recovery in all years. Also the total 

recovery was found to increase with years reaching 206 Kt in year 1998 and 514 Kt in 2002. 

 
Figure (53): Recycling and recovery of plastic packaging in UK 
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2.2.4.5 France 
 

French legislation distinguishes clearly between domestic waste - which is on local 

authorities responsibility, and for which a Compliance Schemes management system has 

been planned, and industrial and commercial packaging waste, which is considered end 

users (that are the waste producers) responsibility.  

 

Since 1994 several structures - promoted by producers of materials and packaging and to 

which recyclers agree – have been acting as intermediaries between end users and 

enterprises which deal with recovery and recycling. Financial conditions are agreed from the 

parties and, usually, without the intermediary organisation.  

 

Plastics sector has got three, so-called, "Complementary Recovery Organisations": ECO-

PSE, ECOFUT, and RECYFILM which target is to balance material production and the best 

way of waste valorisation. 

 

ECO-PSE 

Funded in 1993, and represents 95% of expanded polystyrene producers. It promotes and 

organises the supply chain valorisation of industrial packaging of this material and it 

collaborates tightly with recyclers and raw materials producers.Moreover it organises free 

collection of "clean" polystyrene packaging from platforms set up by recyclers. 

 

ECOFUT  

Funded in 1992 by HDPE producers and processors, organises the recovery and the 

valorisation of the industrial packaging of this material (like drums, sacks, cans etc.). 

Likewise ECO-PSE, ECOFUT has to connect HPDE and PP packaging big end users to 

recyclers which enjoy arrangements. Prices are negotiated between the parties. 

 

RECYFILM 

An Association created by the Syndicat des Film Plastiques that includes film and material 

producers, collectors and recyclers. It deals with film and PE coating, big PP sacks and all 

kinds of plastics sacks. The Association promotes and organises the supply chain 

valorisation of these materials packaging. It works like ECO-PSE and ECOFUT. 

 

Moreover there is an important sectorial organisation which represents plastics packaging 

producers, the Chambre Syndicale des Emballages en Matière Plastique (CSEMP) that is the 

privileged interlocutor of public and institutional bodies. 

 

Households Plastic packaging consumption in year 2003 is shown in figure (54). It was 

found that the Households plastic packaging recycled to 1000 Kt compared with the total 

Households packaging, whereas plastic bottles was about 400 only. 
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Figure (54): Households Plastic packaging consumption in 2003 

 

Collection and sorting carried out by municipalities and signed contracts with local 

companies which reach about 1680, to serve about 58.5 million inhabitants out of 61 million 

inhabitants (96%). Collection paid by municipalities and supported by ECO-

EMBALLAGES and ADELPHE. Door-to-door collection shares about 64%, drop-off 

system shares about 11% and mixed systems share about 25%. 

 

Number of household sorting centers are 269, while number of trade and industry sorting 

and treatment centers are 80. Households sorting carried out by municipalities; trade and 

industry sorting carried out by private waste companies or municipalities   

 

Households sorting cost paid by municipalities supported by ECO-EMBALLAGES and 

ADELPHE (financial support 2005 from 310 to 840 euros per ton depending of collection 

rate per inhabitant and per year), while trade and industry sorting cost paid by waste 

production. Transporting carried out by VALORPLAST; Transport cost paid by 

VALORPLAST for household packaging. 

 

 

Outlets of plastic recycling 

 

A. PET 2004 

 

Figure (55) shows the outlets of recycled PET recycling in year 2004. It can be seen from 

the figure that about 75 % of recycled PET were fibers compared with others.  
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Figure (55): Outlets of plastic recycling, PET in year 2004 

 

B. PELD 2004 

 

The outlets of plastic recycling of PELD in year 2004 are shown in figure (56). The higher 

percent of recycled PELD was tubes which represents about 63 % of the total recycled 

PELD. 

 
Figure (56): Outlets of plastic recycling of PELD in 2004 
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3.1.1 Legislation and Regulations 
 

Legislations and laws play an important role in organizing the plastic recycling sector, as 

they govern and affect recycling practices that play an important role in the performance of 

plastics recycling sector, as in Egypt and other countries. Laws and legislations will be 

reviewed for some countries that have been selected for the comparative study during the 

next few paragraphs. 

 

In January of 2006, the Chinese government implemented pollution control technical 

standards aimed at improving the plastics recycling sector to become more normative. As 

time goes on, about 90% of these small companies will be unable to comply with these new 

standards, according to PRC-CPPIA. China has adopted standards similar in scope to the 

European waste electrical and electronic equipment directive and the restriction of 

hazardous substances directive.  With the adoption of these directives there are challenges 

and incentives for using recycled plastics 

 

Restriction of hazardous substances directive acts to restrict the use of polymer materials 

that contain mercury, lead, cadmium, hexavalent chromium, and a collection of brominated 

flame retardants above set levels measured in percentages, while measured in parts per 

million (ppm). Manufacturers who use recycled plastic are rewarded, and there are 

incentives to go beyond restriction of hazardous substances directive. 

 

These standards and guidelines can actually inhibit the use of recycled plastic, yet we 

believe this was not their intent. New material suppliers cannot intentionally add restricted 

elements to their plastics, but recyclers receiving raw material with restricted elements that 

are already within the polymer matrix are faced with a different challenge, they need to 

identify and remove these contaminated plastics as well as refrain from adding restricted 

elements during processing. Through the combination of supply chain management, 

mechanical recycling technologies, good manufacturing practices and finished product 

testing, recyclers can provide materials meeting those standards. 

 

Plastic scrap Import regulations in China   
 

Overseas suppliers are required to register with AQSIQ in order to enter the china market in 

response to waste pollution problems occurred in recent years. China has taken a series of 

measures to prevent overseas companies from dumping hazardous wastes. One of the 

measures is a new regulation implemented by AQSIQ in January, 2004, making it 

mandatory for all overseas scrap suppliers including those in Hong Kong, Taiwan, and 

Macau to register with AQSIQ in order to import scrap materials into china. The AQSIQ 

registration requires all documents submitted in Chinese or English with Chinese 

translations. For more details about registration requirements including of submitted 

documents required, applicant qualifications, and a process flow chart etc.  

 

AQSIQ registration process is complicated, time consuming, and has a high rate of rejection. 

One of the possible effective ways for U.S. suppliers is to work with a Chinese 

representative, agent, or consultants that are applicants that satisfy all requirements from 

AQSIQ to get a certificate of registration for overseas supplier enterprises of imported scrap 

materials, which is valid for three years. The Chinese port inspectors use their registration 

number to examine and monitor their arrival scrap materials, making sure these materials 

comply with the Chinese standards and regulations. If any hazardous materials and frauds 
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are found during these three years, suppliers are blacklisted and banned from importing 

scraps into China for three years Companies that remain in good standing record may apply 

for renewal three months before the certification expiration date. 

 

Import Prohibited Items 

 Radioactive waste, discarded bombs, explosive weapons and gunpowder’s, 

and all hazardous wastes from the ―P.R.China List of Hazardous Wastes‖. 

 Asbestos or products contain asbestos. 

 Burned or partially burned scrap plastics. 

 Film contains photoactive substance. 

 Used whole containers and sealed containers. 

 

Import Restricted Items 

 Plastic containers should be shredded, cleaned, and all odor and stains 

removed. 

 Amount of carried-wastes (including wooden waste, metals, glass, thermoset 

plastics, waste rubber, plastic film or products with metal plating) is not 

allowed to exceed 0.5% of total imported weight of scrap plastics. 

 

Best sales prospects may be determined by the following major aspects 

 In terms of quality: clean, pure and none-contaminated. Sorted or unsorted 

post-industrial scraps directly from manufacturing plants are most welcome 

and preferred. 

 In terms of acceptability: post-industrial and post-consumer scraps in 

unsorted, clean, unpolluted, and none-adulterated conditions, and 

preprocessed into billable forms that conform with China scrap plastic 

standards. 

 In terms of category: PP, PC, ABS, POM are currently among the best sellers 

in China, followed by PA, PS, PVC, and a number of engineering plastics. 

 In terms of recycling technologies: products such as odor removal and 

strength enhancing additives etc. that can help improve the performance or 

properties of recycled plastics, and small scale, compact recycling equipment 

that help raise production efficiency; may be marketable. 

 In terms of trading model: suppliers and their designated representatives that 

have registered with AQSIQ and export to China without going through third 

party trading companies may gain a better sales position. 

 

As Italy is considered one of the European countries, it has to follow the EU Packaging and 

Packaging Waste Directive. Packaging and packaging waste is regulated under Directive 

94/62/EC (adopted Dec. 20, 1994), the so-called "Packaging and Packaging Waste 

Directive". The Packaging and Packaging Waste Directive sets forth requirements related to 

the management of packaging and packaging waste, and mandates that all packaging placed 

on the EU market comply with the "essential requirements" of Article 9 of the Directive, as 

well as specified heavy metals limits. The overarching goal of the Packaging and Packaging 

Waste Directive is to harmonize national laws on packaging, thereby deterring Member 

States from restricting the free movement of packaged goods, as well as to reduce the 

negative impact of packaging waste on the environment. Importantly, the scope of the law is 

broad so that the Packaging and Packaging Waste Directive covers all packaging placed on 



National study for Plastic Recycling Sector in Egypt  

 

 

 94 

the EU market, including packaging designed for industrial, commercial, and domestic 

purposes.  

 

The Packaging and Packaging Waste Directive requires Member States to take steps to: 

1. Prevent packaging waste by reducing waste both in terms of quantity and hazard;  

2. Recover and recycle high percentages of packaging waste by imposing quantitative 

objectives;  

3. Collect data on packaging and packaging waste to allow an adequate monitoring of 

the effect of the Packaging and Packaging Waste Directive. Recently, portions of the 

Packaging and Packaging Waste Directive were amended by Directive 2004/12/EC 

of February 2004, which must be adopted into the national legislation of all EU 

Member States by Aug. 18, 2005. The main amendments imposed by Directive 

2004/12/EC:  

 Raise the overall recovery and recycling targets specified in the Packaging 

and Packaging Waste Directive;  

 Attain minimum specific recycling targets for materials contained in 

packaging waste;  

 Lay out criteria on the interpretation of the definition of "packaging";  

 Make efforts to reduce further and, if appropriate, ultimately phase out, heavy 

metals and other hazardous substances in packaging by 2010. 

Several standards that have been adopted to assist companies comply with the law also have 

been amended recently. This article provides information to help companies demonstrate 

compliance with the Packaging and Packaging Waste Directive, as well as highlights the 

recent changes to the law and the applicable compliance standards.  

On February 2004, Directive 2004/12/EC amended the Packaging and Packaging Waste 

Directive, in part, to require member states to set new minimum targets for packaging waste 

recovery and recycling to be achieved by Dec. 31, 2008. The updated range is 22.5% by 

weight for plastics.  

To be allowed on the market, packaging articles must comply with the following essential 

requirements:  

 The content of heavy metals (Cd, CrVI, Hg, and Pb) must be lower than 100 ppm.  

 The use of substances dangerous for the environment must be minimized.  

 The articles must be recoverable by material recycling, organic recycling, and/or 

energy recovery (at least one of the three).  

 They must be suitable for reuse.  

 The volume or weight of the packaging article must be limited to the minimum 

adequate amount to maintain the necessary level of safety, hygiene, and consumer 

acceptance. 

 

In Greece, the OTA (local authorities) have the responsibility to take action for the 

management of their waste by adopting flexible and effective solutions. The legal texts 

clarify that the municipality is defined and understood as the responsible waste management 

institution. 

 

With article 8 of law 2939, the alternative management of municipal packaging waste is 

deemed mandatory. Recycling is imposed by both the need to protect the environment and to 



National study for Plastic Recycling Sector in Egypt  

 

 

 95 

reduce solid waste quantities ending up at landfill sites. Municipalities have the obligation to 

provide the use of the appropriate industrial field (land) and to create access to it. 

 

In 1992, nine years before the passing of the law 2939 and two years before the adoption of 

the European Directive 94/62, which makes alternative packaging management mandatory, 

HERRCo, The Hellenic Association for Recycling and Recovery, was established. The 

Hellenic Association for Recycling and Recovery operated as a non profit society involved 

in the organization of recycling programs on a voluntary basis. During its 15 years of 

operation, HERRCo implemented various pilot programs aiming at the recycling of various 

products waste packaging. 

 

According to Directive 94/62, a minimum recycling rate of 15 per cent by weight for each 

packaging material must be reached. The deadline to achieve those objectives was 

30/06/2001, but due to its relatively modest performance, for Greece (together with Ireland 

and Portugal) the deadline was the set to 31/12/2006. 

 

Turkey is aiming to be a member of EU. Therefore, rules and regulations are being adapted 

to those of the EU. Waste recovery and recycling regulation are not exceptions, which mean 

municipal and industrial recycling targets will be increased every year according EU rules 

and regulations.   

 

Turkish competent authority issued solid waste control regulations in March 1991 set 

collection targets for non-refillable liquid food containers and rigid containers for cleaning 

products. The targets were set at 70% recycling for one-way plastics and glass, and 60% for 

aluminum and steel containers by 1996. Companies failing to comply had to pay fines. 

There are no official statistics on how well these targets were met. 

 

The industry organization CEVKO was set up in 1991 to coordinate recycling activities. 

Amended regulations were introduced in 1994, and the original targets increased. In 1994, 

45% (by weight) of all packaging was collected. Regulations required this quantity to be 

maintained in 1995, 1996 and 1997. Local authorities had to set up their own collection and 

sorting systems within three years, and beverage cartons and yogurt cups were added in the 

target. A recovery commission consisting of 14 members was set up to advice the 

Environment Ministry on targets and systems. This commission included five 

representatives from the Environment Ministry, four from CEVKO, one from the company 

which recycles the most material, one from an NGO, one from the Chamber of 

Environmental Engineers, and one academician. 

 

In November 1998 and April 2000, the regulations were amended again so that the 

collection targets included plastic, metal, glass and composite containers for beer, wine, 

water, soft drinks, milk and dairy products, detergents and softeners, edible oil, tomato 

ketchup and similar sauces, and yogurt and similar products. 

 

Recycling targets for 2001 and 2002 were set as: 30% for non-refillable glass, 30% for 

plastics (PET, PVC, PE, PS and PP), 30% for aluminum, 25% for steel, and 20% for 

beverage cartons. 

 

A target for paper and board should have been added in 2001, but was deferred due to the 

poor economic situation. 
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Turkish Solid Waste Control Regulation states that: 

 The Recovery Commission determines the recovery targets and recovery 

rates each year; the targets may not be lower than those set for the previous 

year, 

 Municipalities must set up separate collection systems for recyclable 

household waste, 

 Although packer/fillers have the legal responsibility for meeting the targets, 

packaging producers may organize a recovery system on their behalf. 

 

The Turkish Environment Ministry prepared a new Packaging and Packaging Waste 

Regulations to align Turkey’s legislation with the EU Directive, and intends to work with 

industry to find effective solutions. The Ministry does not believe that it would be 

appropriate for industry to fund the total cost of household packaging waste management but 

financial support is needed for the development of local authority infrastructure. The current 

collection system will be used, but additional funding, including foreign investment, will be 

required to improve and expand it nationwide. In addition to that institutional deficiencies at 

local authority level also need to be remedied. 

 

There are no specific provisions for marking and identification for packaging as yet, but 

according to the Environment Ministry, most companies print a recycling symbol on the 

pack together with material identification information. 

 

The district Municipalities of Bakirkoy, Besiktas, and Kadikoy established the first recycling 

centers in Istanbul. The one in Bakirkoy is a sorting center rather than a recycling center. It 

has been operated as a pilot project covering the nearby districts of Bakirkoy. In chosen 

districts, residents collect packaging wastes such as glass, plastic bottles, cartons and metal 

containers in the plastic bags/containers distributed to them by the municipality. These 

wastes are collected and transferred to the Bakirkoy waste separation center at certain 

assigned days of the week by the Municipality's vehicles. Workers sort them manually and 

compact them to reduce their size, after which they are sent to different factories to be 

reused. 

 

Solid wastes are sorted at source in Kadikoy, collected and transferred to the recovery center 

located in the same district. After the final separation of the solid wastes manually in the 

center, they are crushed, pressed and converted to granules, bailed, and sold to the industry 

for further processing. 

 

In Germany, a lot of time before the introduction of systems in line with the European 

Directive 94/62, Germany proposed a waste management system for industrial and 

commercial packaging that was very easy and efficient and based on many private 

organizations specialized in different sectors. National legislation distinguishes between 

domestic and non-domestic waste, giving each sector certain obligations and 

responsibilities. In the light of that government authorized compliance schemes deal solely 

with domestic waste, for which they make sorted collections using a "Dual System". 

 

The commercial waste Ordinance of 2003 (all kind of waste, not only packaging ones) 

specifies that waste producers have to make a sorted collection and send it to recycling or 

energy recovery. So, if management costs of waste are charged to the filler, the end holder is 

obligated to make and pay all recovery operations.  Often, if the end holder has to pay for 

material collection (whilst the responsibility is on the upstream chain) he is offset by a direct 
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discount on the goods (0.2 - 0.5%) applied on the supplier invoice who will obtain, in his 

turn, a discount from his supplier up to the filler or importer. 

 

3.1.2 Solid waste management practices 

 
Solid waste management involves solid waste collection from different sources, transporting 

this waste to treatment centers for recycling and reusing the plastic in processing again or 

transporting the plastic waste into landfills for safe disposal or incineration for energy 

recovery. Solid waste management practices different from country to another, since 

legislation and regulations play an important role in that management. As the efficiency of 

the solid waste management increases, the quality of the recycling increases. We cannot 

neglect the weakness of the Egyptian solid waste management, especially in collection 

system. Since most of countries are resort to source separation, which will provide a lot of 

efforts in sorting and washing steps, resulting in a high quality recycled plastic. Solid waste 

management practices will be reviewed for some countries that have been selected for the 

comparative study during the next few paragraphs. 

 
In Italy, there are a number of private associations to collect waste from various sources and 

recycling. For example, COREPLA is the national consortium for collection, recycling and 

recovery of the plastic packaging waste, born with legislative decree 22/97 in order to 

organize the collection of the plastic packaging waste guaranteeing recovery and the 

recycling, according to European directive 94/62. 

 

COREPLA counts today 2151 associated enterprises, categories of these enterprises are 

shown in table (33), which are pertaining to the following categories: 

A: producers and importers of plastics raw materials for the manufacturing of 

plastics packaging; among them there are also those who produce or import 

compounds and similar, for the production of packaging in the domestic market 

B: plastics processors, such as producers of packaging or semi-finished products, and 

importers of empty packaging and relevant semi-finished products 

C: users who produce plastics packaging, fillers and users who import filled plastics 

packaging 

D: companies that recycle plastics packaging waste. 

 

Table (33): categories enterprises associated in COREPLA 

category 2004 2005 

A 97 86 

B 2,033 1,962 

C 28 32 

D 67 71 

Total 2,225 2,151 

 

COREPLA Members pay a participation fee in the moment of the application. Such a fee is 

calculated according to which category the company belongs: 

 A: 0.05 Euro for each ton of plastics materials for packaging sold in the domestic 

market 

 B: 0.05 Euro for each ton of plastics packaging and relevant semi-finished products, 

manufactured and/or imported empty, sold in the domestic market 
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 C: 0.05 Euro for each ton of plastics packaging manufactures and/or imported used 

directly or plastics packaging imported filled 

 D: 0.05 Euro for each ton of plastics packaging waste to be recycled 

 

The activities of this system (which includes reduce, reuse and recycling) is financed 

through an environmental fee on sales of packaging differentiated by material, since it 

reaches about 72.30 Euro/ton for plastic. COREPLA operates different activities to serve 

plastic recycling sector such as sorting plastic packaging waste handed to the consortium, 

selling sorted materials to companies working on plastic recycling and using energy 

recovery process for residual waste from sorting centres. COREPLA works on matching its 

targets in efficient and economic way taking part inside of the "plastic system" through 

coordination with the industrial system finalized to the recovery and the recycling of 

packaging in plastic post-consumption to guarantee that the polymers at the end of the first 

cycle of life can be transformed in new products and supporting municipalities for activation 

and rationalization of the systems of differentiated collection on the local territory through 

campaigns of information to the citizen-customers in addition to promoting  research and 

developing technology innovation for material recycling and energy recovery. At the same 

time COREPLA seeks to develop its performance in order to achieve its approaches which 

are: 

 Fulfilment of European Packaging and Packaging Waste targets (22.5 to 26% 

recycling, 5% energy recovery, 60% overall recovery) 

 Optimisation of the operating scheme of collection, sorting, recycling and recovery 

of plastic packaging waste, through improving collection schemes, increasing the 

quality of collected material, raising  the effectiveness of treatment operations,  and 

helping products produced from recycled plastic to penetrate the market. 

 

The following tables (34-36) released by COREPLA highlight of the plastics packaging 

waste either according to its origin (from public sites = domestic; from private sites = 

industrial/commercial) or to its destination (recycling and energy recovery). 

 

Table (34): Sorted collection of plastics packaging from public sites  

 (ton) 2003 2004 2005 

For consumption of domestic packaging 1,340 1,365 1,390 

Total sorted collection 289 326 360 

Of which to be recycled (COREPLA) 190 221 239 

% or recycling out of the material 

put on the market 

14.2 16.2 17.2 

 

Table (35): Sorted collection of plastics packaging from private sites 

 (ton) 2003 2004 2005 

For consumption of industrial 

/commercial packaging 

660 689 710 

Total sorted collection 289 326 360 

Of which to be recycled (COREPLA) 72 28 4 

Of which to be recycled (independent 

operators) 

272 284 304 

Total to be recycled 344 312 308 

% or recycling out of the material  

put on the market 

52.1 45.3 43.4 
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Table (36): Energy recovery from plastics packaging 

 (000 ton) 2003 2004 2005 

Total for consumption  2,000 2,054 2,100 

Energy recovery ANCI-CONAI 400 485 512 

Energy recovery COREPLA 82 95 115 

Total energy recovery 482 580 627 

% or recycling out of the material  

put on the market 

24.1 28.2 29.9 

 

In Greece, of the total waste generated it is estimated that only 8.8% is recovered while the 

remaining 91.2% is deposed off, legally or illegally (2003 status). The 39 existing 

authorized and controlled landfill sites cover 53% of the population, while the remainder of 

the population is served by 1,453 unauthorized landfill sites operating in Greece.  

 

Solid waste management has to be provided by municipalities. These have to choose one of 

three models approved by the Ministry for the Environment, Planning and Public Works and 

Cooperate. 

 
Representation of the recycling operation in Athens 

 

The Municipalities of Maroussi, Vrilissia, Melissia, Pefki, Philothei, Chalandri, Kifissia and 

the Community of Anixi, participate in the recycling programme that operates in Athens. 

This cooperation is also known under the name of "Project of the 8 Municipalities".  

 

Paper, printed or not, glass, metal and plastic are the Project's target - material. With the 

"Project of the 8 Municipalities" 248.000 inhabitants (83.600 households) are served. 

Approximately 920 tons of the above mentioned materials are collected and 630 tons are 

recovered every month. Meanwhile, 3.700 bins have been placed, 13 special collection 

vehicles are used and more than 150.000 reusable bags have been distributed, figure (57).  

 

Recently, HERRCo developed cooperation with the Ministry of National Defence aiming at 

the recovery of packaging waste from the areas of the camp. For this purpose more than 

1.000 recycling bags have been distributed to the staff''s offices and 20 recycling bins have 

been placed in the camp, by which about 5 tons of packaging materials were collected from 

the camp monthly.   
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Figure (57): Recycling program operates in Athens 

 

 

It can be seen from table (37) that the total materials recovered in 2004 according to the data 

of the programs operation in Athens are 62812 tons. 

 

Table (37): Statistical data of the programs operation (materials recovered in 2004) 

Category of material Quantity (in tons) 

Paper 36864 

Corrugated cardboard 14403 

White paper 1802 

Paper packaging for 

liquids 
602 

Glass 4144 

Aluminum 253 

FILM PE 164 

PET 1333 

PE 1226 

Other plastics (PP/PS + 

PVC) 
24 

Iron constructions 1997 

TOTAL 62812 

 

 

Representation of the project in Patra 

 

The cooperation of the Municipality of Patra with HERRCo began in November 1999. This 

particular Project, using 1665 bins, today serves 158600 citizens. In the present phase, 429 

tons of recyclable materials are collected and 285 tons are recovered monthly. 
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 Figure (58) shows the schematic representation of the project. Table (38) also shows the 

statistical data of the project's operation. It can be seen that the total recovered materials 

were about 3.014,6 tons in year 2004. 

 

 
 

Figure (58): Schematic representation of the project in Patra 

 

Table (38): Statistical data of the project's operation in Patra (materials recovered in 

2004): 

Category of material Quantity (in tons) 

Mixed Paper 12293 

White Paper 195 

Centre Cardboard 12333 

Cartons for Liquids 317 

PET Bottles 746 

Mixed Plastic Packaging 215 

PE Bottles 487 

PE Film 30 

PVC Bottles 14 

Aluminium Tins 82 

Metal cans 662 

Glass 1016 

TOTAL 30146 
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Representation of the project of Zakynthos 

 

The cooperation with HERRCo began in 1999. The aim of the cooperation is the common 

organization and supporting of the recycling project for the overall and complete service of 

the Zakynthos Island. About 950 tons of recyclable materials are recovered annually, while 

the population served by the project in question reaches 60000 inhabitants. The schematic 

representation of the project is shown in figure (59). 

 

 
 

Figure (59): Schematic representation of the project in Zakynthos 

 
Referring to the solid waste management in Turkey, the municipal solid waste is mostly 

collected from the households using metallic bins and containers. Typical sizes are 400 and 

800 L. Large cities generally use 800 L containers whereas 400 L containers are typical of 

small towns. The local municipalities usually supply these containers and bins, and the 

residents are required to put their solid waste into these bins within a plastic waste bag that 

is available in the market. 

 

Separate collection of the recyclable materials has been a fairly recent issue in Turkey. 

Several related pilot programs were implemented in the last 10 years. Currently more than 

60 municipal recovery programs are in operation. Public awareness and participation have 

been concerned in these programs, and therefore have been the subjects of various analyses. 

A good example of such comprehensive programs was implemented by a joint effort of 

UNDP –CEVKO local municipalities in the earthquake-affected regions of Turkey. This 

program covered 39,000 prefabricated settlements and about 130,000 people were directly 

affected by the earthquake, after which the solid waste management has been a serious 
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problem. Results show that even under difficult living conditions, the public supports and 

participate in environmental actions. 

 

Collection scheme is similar in all listed programs; i.e. weekly collection by plastic bags. 

Collected waste materials include plastic, glass, metal, and paper. Collected packaging waste 

is either transported to material recovery facilities or handled by the private waste 

contractors by municipal trucks equipped with a hydraulic press 

 

A list of municipal recovery programs implemented in Turkey is given: in table (39) 

whereas the composition of recyclable materials collected (CEVKO, 2000) is shown in table 

(40). 

 

Table (39): Separate collection and MSN recovery program in turkey (CEVKO, 2000).  
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BAKIRKOY- 

ISTANBUL 
5 1993 35.850 - 51 19 weekly 62.000 

BURSA 4 1995 62.230 - 65 - weekly 130.500 

ESKISEHIR 2 1996 11.500 - 13 - weekly 15.000 

MARMARIS- 

MULGA 
1 1997 - 70 5 65 monthly 435.000 

KUSADASI- 

IZMIR 
1 1998 1.072 140 10 45 monthly 95.000 

KONAK- ISMIR 1 1999 3.957 - - - weekly 4.500 

CANAKKALE 1 1999 2.550 - - - weekly 13.500 

SOKE- AYDIN 1 1999 900 - - - weekly 2.000 

ETIMESGUT- 

ANKARA 
1 1999 8.000 - - - monthly 15.000 

BANDIRMA- 

BALIKESIR 
1 2000 8.285 - - - weekly 13.500 

KADIKOY- 

ISTANBUL 
1 2000 14.000 - - - monthly 152.000 

YALOVA 1 2000 5.314  40 50 weekly 7.000 

DUZCE 1 2000 5.348  11  weekly 15.500 

ADAPAZAR 1 2000 7.905 - 12 - weekly 19.000 

SPECIALLY 

PROTECTED 

AREAS 

7 2000 11.400 110 15 179 monthly 66.000 

MIMARSINAN- 

ISTANBUL 
1 2000 5.000 - 5 - weekly 27.000 

MUGLA 1 2001 3.000 - 5 - monthly 17.500 

TOTAL 31  186.311 320 237 N.A - 1.090.000 
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Table (40) Composition of recyclable materials collected (CEVKO, 2000) 

 Bakirkoy Besiktas Kadikoy Marmaris Bursa 

Source of 

Municipal 

Collection 

Residential Residential Commercial 
Touristic 

(Hotels) 

Residential 

+ 

Commercial 

Period of Data 3 years 2 years 2 years 2 years 3 years 

Data Collection 

Frequency 
Weekly Weekly Monthly Monthly Weekly 

Paper & Board 38% 52% 74% 37% 70% 

Glass 32% 24% - 25% 9% 

Metal 9% 6% 2% 5% 3% 

Plastic 21% 18% 24% 33% 18% 

 

Solid waste disposal methods are a major public concern in Turkey. Majority of the 

municipal solid waste disposal sites are still open dumps. Currently, only 7 sanitary landfills 

are used to dispose municipal solid waste and an additional 12 landfills are in the 

construction stage. Although the numbers represent a very small fraction of Municipalities, 

they correspond to almost 20% of municipal solid waste being landfilled. Several other 

municipal landfills are in the project or bidding phase. Therefore, within the next ten years, 

more than 50 % of municipal solid waste in Turkey is expected to be land filled. Recovery 

of municipal solid waste is mostly through the scrap dealers and individual collectors 

working on the streets and waste dumps. They collect and provide the raw material for the 

recycling industry. 

 

PET recycling has been an industrial activity since the establishment of a major PET 

recycling plant. Currently one large and two medium-scale PET recycling plants exist in 

Turkey, with the total operating capacity of more than 20,000 tons per annum. HDPE and 

LDPE recycling has also been a long-standing operation and resulted from the oil crises in 

the 1970’s. Several small-scale plastic recyclers exist, since these facilities can be 

established with fairly low initial investments. 

 
In Germany, the waste management system is very efficient; the Duales System Deutschland 

(DSD) is responsible for the collection and sorting of post-consumer packaging with the 

Green Dot. Pprivate users rely on distributed yellow sacks, which are only allowed to 

contain commercial packaging with the Green Dot mark. In general the large net of 

organizations, specialized according to different sectors and market technology, was able in 

the past, and now even more, to collect all packaging wastes. In fact, each system has got a 

particular procedure. Collections are made in different ways. Some systems negotiate with 

an entire sector through the trade Associations. Supermarkets negotiate directly with 

contractors (recyclers) and big store chains have got national and regional agreements. 

Generally, the German solid waste management takes place using developed techniques 

starting from the differentiated collection of plastic waste from its source and sorting using 

developed systems depend on the sorting out different types of plastic waste according to its 

type working with infrared techniques that resulting in increasing the efficiency of sorting 

procedures which at the end will provide high quality recycled plastic suitable for reusing. 

Even that they are transforming PET bottles used in packaging of mineral water and oil, 

after crushing and washing and processing to produce bottles again, suitable for water, oil 

and other packaging. 
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3.1.3 Awareness 
 

Awareness plays an important role in the performance of plastic recycling sector, where the 

lack of awareness in Egypt is considered one of the reasons that led to the failure of 

performance plastic recycling sector in Egypt compared to many countries such as Germany 

and Italia, since awareness with the importance of recycling played an important role in 

increasing the performance of the plastic recycling sector there. Awareness programs differ 

from one country to another but resulting in one goal, to raise the awareness of all relevant 

parties to the plastic recycling practices and publicize the importance of recycling plastic 

respects environmental, social, economic, and the country plans to develop the sector and 

the role of the individual and the community in this process. These programs are targeted 

different groups as government agencies, community and investors 

 

In Italy, to inform the citizens about the collection scope, goals, location, modality and 

results the, Consortium Corepla has several tools available. The first source of information 

open to public is the own Internet site www.corepla.it, as shown in figure (60). In addition to 

different awareness campaigns that targeted different groups, such as:  

 Yearly Promotion Campaigns. Every year a series of panels (70X100 cm) are placed 

all around the country to promote collection and recycle of plastic items, figure (61) 

 Sponsoring (sport events and cultural events ) 

 Organizing open day event at sorting centers  

 Publishing article and advertisement page in magazines and newspapers 

 Organizing seminars for schools at different level 

 Publishing manuals and books about plastics 

 Distributing information kits for Communities and consumers 

 

 

 
Figure (60), Awareness thought internet sites in Italy  

 

 

 

 

http://www.corepla.it/
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Year 2000 posters 

 

                   
 

 

Year 2001 posters 

 

                          
 

Year 2003 posters 

 

     
 

Figure (61), Awareness campaigns thought yearly posters in Italy 

 
It is a fact that for several years in Greece waste management was faced as a simple problem 

of hygiene without taking into consideration the environmental consequences. The result 

was the unrestrained placement of litter at river-beds and mountain slopes, the pollution of 

the environment and the aesthetic degrading of the landscape. This unacceptable image 

unfortunately led to the increase of negative feelings of the common opinion towards 

whatever the management of waste. The situation analysis in Greece to determine the causes 

of this problem indicated that Inadequate information of the citizens, the high cost for the 

creation of infrastructures and the lack of specialized scientific and technical personnel are 
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three additional factors that were impeding the smooth execution and operation of an 

integrated recycling and waste management program. However, positive steps have been 

considered during the last fifteen years, since the citizens at municipalities that were 

adopting and operating organized recycling programs responded responsibly and essentially. 

In fact, in several cases of separate waste collection, participation reached European levels.  

 
Differentiated collection of the recyclable materials in Turkey has been a fairly recent issue 

in Turkey. Opinion polls show that more than 80% of the population is ready and willing to 

participate in separate collection programs. Several related pilot programs were 

implemented in the last 10 years. Currently more than 60 municipal recovery programs are 

in operation. The importance of public awareness has been taken in consideration in order to 

enable success of these programs.  

 

A good example of such comprehensive programs was implemented by a joint effort of 

UNDP –CEVKO local municipalities in the earthquake-affected regions of Turkey. This 

program covered 39,000 prefabricated settlements and about 130,000 people were directly 

affected by the earthquake, after which the solid waste management has been a serious 

problem. Results showed that even under difficult living conditions, the public supported 

and participated to solve the environmental problems, as a result of awareness campaigns 

included in the programs. 

 

Germany is one of the leading countries in raising public awareness for the importance of 

recycling plastic respects environmental, social, economic, and the country plans to develop 

the plastic recycling sector, and also the role of the individual and the community in this 

process. Like other systems, the German collection system depends on the differentiated 

collection, but this system is supported by a series of laws and regulations in order to avoid 

misuse motivated by cost differentials. So one point to be highlighted here is that data of the 

German recycling market, which suggest that the willingness of households and especially 

companies to participate in the separation and recycling systems is strongly influenced by 

financial considerations.  In 2002 the average costs for recycling lay at 261 € per ton 

including expenditures for recycling, processing, transportation and storage. Since 1996 

recycling costs have dropped by more than one third. By the help of awareness, further 

reduction in costs took place to reach 150 € per ton at the end of 2006, figure (62). In 

addition to,   the same time in which recycling costs have dropped, quantities forwarded for 

recycling have risen to an average of 600,000 tons per year, figure (63).  

 
Figure (62): Development of recycling cost 
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Figure (63): Recycling developments in 1996-2004 

 

3.1.4 Technology used in plastic recycling  
 

Each country has its own system for plastic recycling, so different technologies are used in 

the recycling of plastics from one country to another. Some countries depend on primitive 

methods used in the collection, sorting and recycling, as in Egypt and China, others use 

modern technological approach as sorting lines that depend on infrared techniques to 

separate different types of plastic waste according to the polymer type, resulting in 

increasing the efficiency of sorting and classification, as in Italy and Germany. 

  

China is characterized by low technology, some examples of low-tech sorting and size 

reduction include burners (cooking) being used to heat PET bottles to remove the labels; 

purge lumps and chunks being hand-picked from the pile; manual contamination removal 

using hand tools; and size reduction of plastic wastes using saws and grinders. 

 

Most of Chinese use manual recycling lines to reduce production costs in order to provide 

products with competitive prices. These production lines need a large number of workers for 

handling and operation. Once processing is complete, the material is often packaged in 25 

kilogram bags and sold in the country's designated markets without product datasheets, so 

customers will take hand samples to determine the quality 

 

In Germany, the German solid waste management takes place using developed techniques 

starting from the differentiated collection of plastic waste from its source and sorting using 

developed systems depend on the sorting out different types of plastic waste according to its 

type working with infrared techniques that resulting in increasing the efficiency of sorting 

procedures which at the end will provide high quality recycled plastic suitable for reusing. 

Even that they are transforming PET bottles used in packaging of mineral water and oil, 

after crushing and washing and processing to produce bottles again, suitable for water, oil 

and other packaging. Mixed plastics are primarily recycled by feedstock techniques, since it 

is not suitable for mechanical recycling, so packaging plastic waste is used as reducing agent 

to produce pig iron in steelworks or to produce methanol. 
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3.1.5 Business Support Mechanisms 
 

The business development mechanism provides business developing services for the plastic 

recycling sector according to the actual needs of the sector in a manner that guarantees the 

continuity of the service and its quality through different programs. These services are 

provided through various programs that could be represented by establishing specialized 

centers that support plastic recycling sector through providing different services that the 

sector needs such as; consultancies to solve technical problems, providing updated technical 

information about plastic recycling, providing training courses to the recyclers to develop 

their performance, this shall reflect on the quality of recycled  plastic located  in market. 

This is the requirements for the Egyptian recycling sector. Unlikely, countries like Germany, 

Italy and others provide plastic recycling sector and the recyclers a complete technical 

support. 

 

 For example, in Italy, COREPLA works on matching its targets in efficient and economic 

way taking part inside of the "plastic system" through coordination with the industrial 

system finalized to the recovery and the recycling of packaging in plastic post-consumption 

to guarantee that the polymers at the end of the first cycle of life can be transformed in new 

products and supporting municipalities for activation and rationalization of the systems of 

differentiated collection on the local territory through campaigns of information to the 

citizen-customers in addition to promoting  research and developing technology innovation 

for material recycling and energy recovery. At the same time COREPLA seeks to develop 

its performance in order to achieve its approaches which are: 

 Fulfilment of European Packaging and Packaging Waste targets (22.5 to 26% 

recycling, 5% energy recovery, 60% overall recovery) 

 Optimisation of the operating scheme of collection, sorting, recycling and recovery 

of plastic packaging waste, through improving collection schemes, increasing the 

quality of collected material, raising  the effectiveness of treatment operations,  and 

helping products produced from recycled plastic to penetrate the market. 

 

At Greece, according to the Law 2939/01, the drawing up of six-year contracts of 

cooperation between the Hellenic Association for Recycling and Recovery (HERRCo) and 

the OTA (local authorities) are provided; the aim of these contracts is the financing of the 

additional costs arising from the recovery of packaging waste in waste management.  

 
At Turkey, foreign investment is encouraged by the Turkish government and receives a 

number of incentives such as customs exemptions, investment allowances in the form of 

corporate tax exemptions, subsidized credit facilities, land allocation, and similar measures. 

 
In Germany, the government encourages committee that concerning to the development of 

the German plastic recycling sector. Their activities designed to increase public awareness 

of plastics recycling and the plastic reclamation and processing industry, and to create more 

opportunities to recycle plastics. The committee strives to expand the recycling of plastic 

material by working with state and local solid waste management officials on methods to 

enhance their collection programs to increase the amount of material collected by those 

programs and add value to the bottom line. This is achieved via organizing regional 

workshops, seminars and national awards for recyclers. Several regional workshops are held 

each year that are designed to work with solid waste management officials to include 

plastics in their collection programs; increase the volume and value of the plastics they 

collect if their recycling program already has plastics component; discuss markets for the 



National study for Plastic Recycling Sector in Egypt  

 

 

 110 

materials; and demonstrate how recycling markets work. In addition to work to educate 

legislators and other key audiences on how to get more from their plastic recycling 

programs; develops programs that demonstrate how to include plastic bottles in collection 

streams; and demonstrate how recycling markets treat those collected materials. Awards 

program has crafted to promote and publicize packaging improvements designed to be 

compatible with current plastic recycling processes. Also they want to recognize efforts by 

packaging companies to understand the recycling consequences of their design and 

manufacturing decisions.  

 

3.1.6 Labor Market 

 
In China, two types of recyclers are distinguished: the ones using domestic waste plastics 

and the ones using imported waste plastics. The two types have different characteristics. 

Labor productivity of the importing recycler is higher due to better quality inputs, scale of 

operation as well as the higher capital intensity of production. However China is 

characterized by low-quality operations produce low-quality products that cannot be reused 

in higher-end applications.  

 

In Turkey labors are more likely to the labors in Egypt in the technical level, but it is higher 

in managerial level. In Germany, Greece and Italy high-quality operations produce high-

quality products for reuse in higher-end applications  
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3.2 Benchmarking 
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3.2.1 Plastic Consumption Per Capita 

Figure (64) shows that Germany has the highest plastic consumption per capita (150 

kg/year), due to the increase of the living standard comparing with Egypt which has the 

lowest consumption.    
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Figure (64): Plastic Consumption Per Capita 

3.2.2 Recycling rate  
 

Figure (65) shows that Germany has the highest plastic recycling rate (plastic packaging), 

Egypt and Turkey have the same recycling rate, while and Greece has the lowest rate.  

 

China gives more intention to importing plastic waste for recycling indoors rather than 

recycling its local plastic waste. 
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Figure (65): Recycling Rate
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3.2.3 Value of exported plastic waste 
 

Figure (66) shows that China has the highest value of exported plastic waste. Greece and 

Turkey have the lowest value.  Egypt recently has a remarkable increase in the value of 

exported plastic waste and recycled plastic. 
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Figure (66): Value of exported plastic waste 

 

 

3.2.4 Value of imported plastic waste 

 
Figure (67) shows that Chine has the highest value of imported plastic waste in a way that 

affects the global plastic waste price.  

 

Egypt has the lowest value of imported plastic waste, since the importation is forbidden by 

Egyptian low, but small quantities enter the country unofficially.   
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Figure (67): value of imported plastic waste 

 

3.2.5 Traded plastic waste  
 

Figures (68-73) show comparisons of importing and exporting of plastic waste in Germany, 

Italy, China, Turkey, Egypt and Greece respectively.  

 

 
Figure (68): traded plastic waste in Germany 

 

 
Figure (69): traded plastic waste in Italy 

 

 
Figure (70): traded plastic waste in China 

 

 



National study for Plastic Recycling Sector in Egypt  

 

 115 

 
 

Figure (71): traded plastic waste in Turkey 

 

 

 
 

Figure (72): traded plastic waste in Egypt 

 

 

 

 
 

Figure (73): traded plastic waste in Grease 
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3.2.6 Composition of exported plastic scrap from Egypt  
 

Figure (74) shows the composition of exported plastic scrap from Egypt. PET scrap resembles 

the major part due to its increasing demand in foreign market, specially china, since t is used 

enormously in fiber production.    
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Figure (74): Composition of exported plastic scrap from Egypt 

 

 

3.2.7Composition of imported plastic scrap of china  
 

Figure (75): shows the composition of imported plastic waste of china.  PE scrap resembles the 

major part, while PS resembles the minor.   
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Figure (75): Composition of imported plastic scrap of china 
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3.2.8 Plastic raw material prices in world market and in Egypt  
 

Figure (76) shows a comparison of plastic raw material prices in world market and in Egypt (in 

USD), Jan. 2008 
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Figure (76): Plastic raw material prices in world market and in Egypt 

  

3.2.9 International trends in plastic raw material prices 
 

Figures (77-81) show the international trends in raw material prices of PE, PET, PVC, PP and 

PS respectively (2004, … 2008).  

 

 
 

Figure (77): international trends in PE raw material prices 
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Figure (78): international trends in PET raw material prices 

 

 
 

Figure (79): international trends in PVC raw material prices 
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Figure (80): international trends in PP raw material prices 

 

 

 

 
 

Figure (81): international trends in PS raw material prices 
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3.2.10 Plastic scrap prices (USD/Ton), Jan. 2008 
 

Figure (82) shows a comparison of plastic scrap prices in Europe, china and Egypt.   
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Figure (82): Comparison of plastic scrap prices in Europe, china and Egypt 

 

3.2.11 Labor cost  
 

Figure (83) shows labor cost in Germany, Italy, china, Greece and Egypt in technical 

managerial levels. Germany has the highest labor cost at both levels, whereas china has the 

lowest labor cost at technical level and Egypt has the lowest labor cost at the managerial cost.    
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Figure (83): labor cost in Germany, Italy, china, Greece and Egypt  
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3.2.12 Taxes  
 

Figure (84) shows that Germany resembles the highest total imposed taxes on plastic recovery 

while china resembles the lowest rate.  

(The taxes include industry credit interest rate, sales and importing fees) 
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Figure (84): taxes in Germany, Italy, china, Greece, turkey and Egypt  

 

 

3.2.13 Cost of recycling production line  
 

Figure (85) shows costs of a recycling production line in Italy, china and Egypt with a capacity 

of 100 kg/hr. 
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Figure (85): Costs of a recycling production line in Italy, china and Egypt with a capacity 

of 100 kg/hr. 
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The strategy and an action plan based on the analysis of weaknesses and strengths that 

threaten the sector (SWOT Analysis) to promote the performance of the sector have 

been proposed to be implemented in ten years in order to meet the challenges and attract 

domestic and foreign investments. 

 

Weaknesses Egyptôs strengths 

 No standards for using 

plastic recycle ,   

 low Production of raw 

materials 

 Importing  of plastic waste 

forbidden by law 

 Lack of technology and 

equipment  

 Weak economic situation  

 Lack of awareness  

 

 High Population, 

 vast market,   

 cheap labors, 

 water and electricity 

available 

 geographical position  

 

Threats Opportunities 

 Many actors are 

competing to enter the 

Egyptian market 

 Competition of South East 

Asian countries especially 

China and Korea who 

have abundant cheap 

labors and low cost 

recycling equipments  

 

 60 % of waste plastics are 

not used yet   

 increasing the quantity and 

quality of recycled plastics 

by using new recycling 

technologies  

 Egypt has potential to 

expand its market (local 

and export) 

 Unique and Long 

experience in plastic 

recycling. 
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Introduction 

 

It is not possible to separate the plastic manufacturing and the plastic recycling industries for 

they are two parts in the same value chain and manufacturing system with mutual benefit. Since 

the Plastic Technology Center is responsible for the development of the plastic industries and 

the value chains linked to them, it is therefore logical and appropriate that it performs a role in 

the development of the plastic-recycling industries as a sub-sector. Accordingly there is a 

strategic necessity to establish a new branch for the Plastic Technology Center (PTC) or 

affiliated center that will be responsible for supporting plastic recycling industries through 

implementing this strategy. 

 

Based on the previous surveys and studies that cover the local situation and its comparison with 

the global situation in the field of recycling plastic, a national strategy for plastic recycling is 

developed identifying goals and programs have taken its shape to achieve these goals. 

 

Vision 

 

Egypt has a technically advanced recycling sector that is environmentally compatible, works 

within a supportive legislation framework and capable of competing within the global plastic 

recycling sector  

 

Mission 

 

Revisit, recognize and restructure the plastic recycling value chain with focus on developing 

collection, sorting and recycling processes through developing local recycling business 

development service providers, supported by raising the awareness within the sector and the 

public, creating enabling legislative, administrative and financial framework 

 

Overall Goals 

 

To improve the competitiveness of the Egyptian plastic recycling sector to be environmentally 

cleaner, qualitatively productive and innovative  

 

Specific Objectives 

 

 Enhance the recovery rate to reach 60 % (double the present situation) by year 2016. 

(assuming that the waste will increase by 3% yearly, and plastics will constitute 8% of 

the SW) 

 Increase the revenue of the recycling enterprises by 50% 

 Increase exports of pellets and final products of recycled plastic by 100% 

 

Programs 

 

Three parallel programs should be considered to achieve these goals: 

 

1. Developing the Legislative Framework 

2. Awareness Raising and Promotion 

3. Developing recycling business development service 
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Strategy and action plan to reach about 60% recycling rate within 10 years 
 

  

 

 

Involved bodies  

Action time (year) Budgetary 

cost 

(million L.E) 

2
0
0
9

 

2
0
1
0

 

2
0
1
1

 

2
0
1
2

 

2
0
1
3

 

2
0
1
4

 

2
0
1
5

 

2
0
1
6

 

2
0
1
7

 

2
0
1
8

  

1-  Developing the Legislative Framework 

1.1 Approve the plastic recycling symbols for the plastic 

products manufactured from raw materials and recycled 

materials 

 

 Egyptian 

organization for 

standards 

Industrial control 

authority 

 

x 

 

x 

 

x 

        

- 

1.2 Specify appropriate environmental conditions for 

the recycling process within the production workshops 

so as to provide a healthy work environment and clean 

structural surroundings, while taking into account the 

financial and organizational abilities of small unofficial 

organizations and this is to assure the implementation 

of these conditions 

EEAA 

CPC  

 

x 

 

x 

 

x 

 

x 

       

2 

1.3 The necessity to prohibit the use of recycled plastic 

in the manufacturing of end products that are not 

connected to human diet and drink 

Industrial control 

authority 

IDA  

 

x 

 

x 

 

x 

 

x 

       

 

2 

1.4 Revise the legislation, laws, and ministerial 

decisions concerning the plastic recycling sector and the 

value chains linked to it within the framework of the 

following recommendations 

EEAA 

PTC 

 

 

x 

 

x 

 

x 

        

2 
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1.5 Endorse an encouraging system for exemption 

or tax reduction for the organizations working in 

plastic recycling provided that these organizations 

commit to the environmental requirements for 

production and different measures that suit the 

different production and different measures that suit 

the different production capabilities of these 

organizations (small, medium, and large production) 

MoTI &  

Ministry of finance  

CoCI 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

       

 

2 

1.6 Apply for legislation that will obligate the 

industrial development authority  to issue a 

manufacturing register for the organizations that 

work in the production of intermediate components 

resulting from the different stages of the plastic 

recycling process (unwashed plastic scraps- washed 

plastic scraps or crushed plastic- plastic pellets). 

 

IDA & MoTI  

 

x 

          

 

- 

1. 7  Issue legislation that control exporting  for 

locally recycled plastic in the shape of pellets  with 

specifications (certificate of origin) specified by the 

specialized technical bodies  by placing export 

tariffs on the wastes and plastic scraps to ensure that 

the Egyptian economy will benefit from the value 

added resulting from the increase in local 

production rates 

Egyptian 

organization for 

standards 

PTC 

Ministry of finance 

 

 

 

x 

         0.5 

1.8  Issue legislation that will allow the importing of 

recyclable plastic on the condition that it conforms 

to the criteria place by the specialized technical 

bodies  a 

EOS 

PTC 

Ministry of finance 

 

x 

         0.5 

1.9  Exclude the control   bodies not related to 

plastic recycling (Ministry of Social severally  

 

MoTI 

 Ministry of Social 

severally  

 

x 

          

- 

TOTAL  

 

           9 
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2. Awareness Raising and Promotion 

This program aims to increase the level of awareness of all parties linked to plastic recycling operations and convey the importance of recycling plastic 

from environmental, social, and economical points of view, and the country’s plan to develop the sector and the role of the individual and local society. 

Main target groups : 

1. The government parties: these include the legislative and supervisory bodies 

2. Society: this includes individuals, civil society organizations, schools, and universities 

3. Foreign investors 

2.1 Organize seminars and conferences to recyclers, 

producers and investors about successes, lessons 

learned challenges and costs. This includes monitoring 

market trends and new technology 

Tools could be used for these campaigns 

 Radio and TV advertisements 

 Internet sites as that in Europe .  

 Yearly Promotion Campaigns. Every year a 

series of panels (70X100 cm) are placed all 

around the country to promote collection and 

recycle of plastic items. 

 Sponsoring (sport events, cultural events,..) 

 Organizing open day event at sorting centers  

 Publishing article and advertisement page in 

magazines and newspapers 

 Publishing manuals and books about plastics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PTC, 

MoTI, 

EEAA, 

MOE, 

CoCI, 

& NGOs 
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5 

 

 

 

 

50 

0.5 

 

50 

 

 

25 

 

         50 

 

          20 

Total                    200.5 
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3. Improving Recycling Business Development Services 

This axis aims to provide business developing services for the plastic recycling sector according to the actual needs of the sector in a manner that 

guarantees the continuity of the service and its quality through the following programs 

 

3.1 Developing of Collecting and Sorting Operations 

­  Provide technical training for cadres employed 

in sorting 

­  Provide training for business development to 

restructure and establish these ventures 

­  Provide financial support mechanisms (suitable 

loan programs) 

 

PTC 

MoTI 

EEAA 

IMC 

 

x 

 

 

 

 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

10 

 

5 

 

100 

3.2 Developing Local Capacity to Manufacture 

Recycling Machines 

This program is based on association with the 

Engineering Industries Technology Center  (EITC) to 

transfer technology and develop the manufacturing of 

the machines related to plastic recycling and enable 

local manufacturers to increase the quality of the 

machines and production lines manufactured locally 

and increase their competitive ability locally and 

regionally. 

 

 

EITC 

PTC 

AOI& Plastic 

machines  

Manufacturing 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

150 

3.3 Hold Training courses for Plastic Recycling 

These courses aim to increase productivity and improve 

the quality of output in the different stages of the 

recycling process as well as provide technical cadres 

and a workforce qualified to cover the need for 

qualified workers in the sector to eliminate the 

phenomenon of competition for the workforce and 

provide employment opportunities for youths. This will 

be achieved through developing training courses and 
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guiding indicators for instructors and offering training 

to those who need it in the following fields: 

 Sorting, Washing ,Crushing , pelletizing  

 Producing final products Mixing with other 

substances (compounding) 

 Packaging and labeling the final product  

 Quality tests and control 

 Financial management and calculating costs 

 Marketing and planning for business 

development 

 

Target Groups 

 Technical staff and laborers at official plastic 

recycling factories of medium production 

capacity 

 Technical staff and laborers at unofficial plastic 

recycling workshops of small production 

capacity.  

 NGOs that work in the field 

 ToT in the technical field 

 Unskilled labor 

 Entrepreneurs 

 Small businesses that are becoming official 

collecting and sorting establishments 

 

PTC 

IMC 

GTZ 

 

SDP 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

80 

3.4 Technical Consultations 

These consultations aim to providing technical support 

to companies that work in the sector to increase their 

competitiveness and open new markets, using the 

following tools: 

 Solving problems in the production processes to 

improve quality and production capacity while 

reducing costs  

 

 

 

 

 

 

PTC 

CPC 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 



National study for Plastic Recycling Sector in Egypt  

 

 131 

 Designing new products to increase 

competitiveness of companies working in the 

plastic recycling field, as developing new 

products has the greatest effect and role in the 

distinction of these companies internationally 

and locally. 

 Conducting feasibility studies for the new 

projects and these will include technical and 

economic feasibility studies to provide better 

opportunities for success and to ease the 

obtaining of different forms of financial support 

and attracting direct investment in the sector. 

 

EITC 

 

 

 

 

NGOs 

 

MOE 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

50 

3.5 Transfer of recycling technologies 

This service is based on transfer of new technologies in 

plastic recycling for the benefit of establishments that 

request this service or the sector as a whole. The 

technologies of plastic reinforced with natural fibers, 

and biodegradable plastic are considered a top priority 

for the plastic and plastic recycling sectors. This can be 

achieved through establishing partnerships and 

cooperating with local and international organizations 

with experience in the above mentioned sectors 

 

PTC and AOI& 

Plastic machines  

Manufacturing  

GTZ 

Scientific research 

academy   

 

      

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

x 

 

 

50 

3.6 Testing services for materials and products 

This program aims to supply plastic and recycled 

plastic testing labs, which constitute the basic 

infrastructure for the plastic recycling sector in: 

 Quality control and implementation 

 Increasing opportunities for exporting through 

producing certificates of origin 

 Quality control of shipments of imported 

recyclable plastic 

AOI & PTC 

 

Ministry of finance 

MoTI 

National research 

center  

   

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

80 
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 Supporting technological research and 

development 

3.7 Information Center for the Recycling Sector 

This program aims to construct an information center to 

serve the recycling sector and facilitate obtaining 

technical information and information about the local 

and international markets through: 

 Constructing a database that is based on 

analyzing the value hierarchy for the stages of 

plastic recycling, which includes costs of 

services, products, manufacturers, recycling 

plants, suppliers, machinery manufacturers, 

international sites, funding organizations 

concerned with the field, standard 

specifications, local NGOs, consultants and 

service providers in the sector, etc. 

 Preparation and distribution of regular 

newsletters in addition to technical briefs and 

fact sheets. 

 Guiding indicators for training and visual 

educational methods 

 Specialized library that combines the latest 

productions and related scientific references. 

 

 

PTC 

(Recycling center) 

Capmas  

MOE 

  

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 

 

 

 

x 
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50 

3.8 Market for Recycled Plastic 
This program aims to construct a market for the 

exchange of services and machinery for recycled 

plastic, this to provide a competitive, educational, and 

commercial environment to help the sector control the 

standards and rates of growth, in addition to exposure to 

all business development services available to the 

sector. This market will organize an annual regional 

exhibition to expose the sector to the latest international 

technologies and trends. 

 

CoCI, 

EEAA 

MOTI 

Ministry of 

investment 

PTC  

   

 

x 

 

 

 

 

 

x 
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x 
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3.9 Program to Provide Funding for New and Existing 

Establishments 

The aim of this program is cooperation with funding 

institutions, banks and providers of grants, to design 

programs for circular lending suitable to every group in 

the sector provided that the loans are subsidized at first 

with low bank interest rates to encourage development 

of the existing plastic recycling businesses and 

encourage young businessmen and craftsmen to 

establish new projects. 

 

IMC 

USAID 

JAICA  

International bank 

   

 

 

 

 

x 

 

 

 

 

 

x 

 

 

 

 

 

x 

 

 

 

 

 

x 

     

 

 

 

150 

Total            775 

Grand total            984.5 
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Conclusion  
 

Total budget for the project about 1000 million LE  

Annual budget 100 million L.E 

 

Budget suppliers  Share % 

Foreign agencies  25 

United nation programs for environment 10 

Governmental funds  25 

Recycling factories (amount of machines )   40 

Total  100 

 

 

Benefits 
 

 Expected quantities to be recycled after 10 years will be 700 thousand MT/Y, 

since the recycling rate will be 60 %. Comparing with the actual situation 300 

thousand MT/Y with  

 The difference will be about 400 thousand MT with average annual rate of 40 

thousand MT 

 The add value for this amount will be 160 million L.E / YEAR 

 Providing 10000 direct working opportunity for young peoples ,and 20000 

indirect job opportunity 

 Safe hard currency by decreasing the import quantity from the raw materials  

 Enhance the environment by decreasing the amount of PCW.      
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6. Appendixes  
 

Appendix 1, CAPMAS data 2006 
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IMP&EXP from PET -EGYPT
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Import of plastic materials (2002-2006) /TON
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Appendix 2, PET bottle recycling plant  

Sorema Co., Italy  
 Input capacity: 1500-1700 Kg/h 

 Output capacity: 1000-1200 kg/h 
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Appendix 3, PE film recycling plant  

Sorema Co., Italy  
 production per hour input : 1.300-1400 kg/h 

 production per hour output : 1000 kg/h 

 

The OUTPUT capacity is estimated on basis of 10-20 % contamination level 

The plant is designed for a continuous operation 24/24 h, 7 days a week less the scheduled 

maintenance stop. Generally is considered 1 shift per week plus two weeks per year as a 

minimum stop time. 
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Appendix 4, Effect of industry &trade minister decree No. 464/2007   

 
This decree put 1000LE. Taxes per ton of exported plastic waste  

 

The results during the year 2007-2008:- 

 

1- The quantity of plastic recycling from PE, PP, PVC, PS, and PET were 

increased 15% 

   

2- The quantity of exportation for PET waste decreased from             30,000 

ton to 20,000 ton (the expected quantity before this decree 45,000 ton) . 

 

3- The quantity of exportation for PP, PE, PVC, and PS waste nearly stopped.  

 

4- The quantity of exportation for recycled plastic as granules increased by 5%. 

 

5- Some of PET recyclers (changed their activities to produce final products or 

to granulate PE&PP 

 

 

Conclusion  

 

The decree helps the plastic recycling sector to keep more quantities of plastic 

waste inside Egypt to be available for plastic factories and increase the add 

value of exportation of recycled plastic     
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Study Country Year 
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7.3 Authorities & Institutes  

 

Authorities & Institutes Country 

M.Sittig, Pollution Control in the Plastics and Rubber 

Industry , pp 134-163 (Noyes Data Corp., Park Ridge, 

N.J. 1975) 

Italy 

CICLOPLAST Spain 

VALORPLAST France 

Ministry of trade and industry  Egypt 

Egyptian Environmental Affairs Agency Egypt 

Assocomaplast Italy 

German Technical Cooperation Germany 

Egypt Branch 

CHAMBERS OF COMMERCE AND INDUSTRY, 

Tel: [90] (312) 285-7950-54 Fax: [90] (312) 286-2764 

Turkey 

China Plastic Production Industry Association 

(CPPIA) 

China 

Korea Plastic Recycling Association Korea 

RECOUP is the national charity developing plastics 

recycling in the UK, promoting best practices and 

providing educational and training 

UK 

  

7.4 Companies  

 

Company Name Country 

Onyx (Viola ) France 

Egypt Branch 

CO.RE.PLA. Italy 

Deutsche Gesellschaft für Kunststoff-Recycling 

mbH (DKR) 

Germany 

 

7.5 Websites 

 

Websites 

 

           Authority  

www.cenorm.be CEN is the European Committee for Standardization,  

www.ecoembes.com Ecoembes concerned with the recycling of "light" 

packaging like plastics and tetra pack,  

www.ecovidrio.es Ecovidrio concerned with  the recycling of glass 

packaging,) 

www.sigre.es Sigre involved in the recycling of medicines and 

relevant packaging,  

www.fostplus.be FOST-Plus concerned with recycling of domestic 

packaging,  

www.valipac.be VAL-I-PAC concerned with the recycling of industrial 

packaging,  

www.valpak.co.uk Valpak concerned with the recycling of industrial, 

commercial and trade wastes,  

www.ecoemballages.fr Eco-Emballages concerned with the recycling of 

http://www.cenorm.be/
http://www.ecoembes.com/
http://www.ecovidrio.es/
http://www.sigre.es/
http://www.fostplus.be/
http://www.valipac.be/
http://www.valpak.co.uk/
http://www.ecoemballages.fr/
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domestic packaging,  

www.adelphe-recyclage.com Adelphe acting as an interface between those who put 

packaging on the market and the recycling bodies,  

www.unpf.org/cyclamed/ Cyclamed involved in the recycling of medicines and 

relevant packaging,  

www.plarebel.be PLAREBEL 

www.conai.org CONAI - it is the Italian consortium for the recycling of 

industrial, commercial and trade packaging in plastics 

including aluminium, glass, paper, wood and steel,  

www.gruener-punkt.de DSD-Duales System Deutschland,  

www.landbell.com Landbell concerned with the recycling of industrial, 

commercial and trade packaging,  

www.interseroh.de Interseroh,  

www.cevre.gov.tr Ministry of Environment, website:  

www.dtm.gov.tr Undersecretariat of Foreign Trade, Imports General 

Directorate, Website:  

www.twi.co.uk main plastic waste ( TWI )  

www. Amcham egypt .com Cham Egypt  

www.rapra.net RAPRA   

www.solidwastedistrict.comstats

plastics.htm 

Plastics Recycling Statistics  

www.wasteonline.org.uk Wasteonline  

www.plasticsresource.com/recycl

ing 

US  Agency for International Development 

www.eeaa.gov.eg/ Ministry of State For Environmental Affairs 

www .mofcom.gov.cn Ministry of Commerce of P.R. China (MOFCOM) 

www.me.go.kr Korean ministry of environment,  

www.envico.or.kr The Korea Environment & Resource Corporation 

www.aee.or.kr/aee/kor/index/ind

ex.ph 

Korean recycling associations 

www.petrecycle.or.kr/index.htm Korea PET Bottle Recycling Association 

www.kgbra.or.kr Korea Glass Bottle Recycling Association,  

www.pwmi.or.jp Plastic waste management institute,  

www.pwmi.or.jp/ch/index.html Environmental studies site for elementary and junior 

high school pupils (lunched February 2004) 

www.aqsiq.gov.cn Administration for Quality Supervision and Inspection 

and Quarantine. It is one of the most important 

governing agencies for scrap plastic imports in China.  

www.msrintranet.capmas.gov.eg capmas 

www.internationalbusinessstrate

gies.com 

China  

www.replastic.or.kr Korea Plastic Recycling Association,  

 

 

 

 

http://www.adelphe-recyclage.com/
http://www.unpf.org/cyclamed/
http://www.conai.org/
http://www.gruener-punkt.de/
http://www.landbell.com/
http://www.interseroh.de/
http://www.twi.co.uk/
http://www.rapra.net/
http://www.wasteonline.org.uk/
http://www.pwmi.or.jp/ch/index.html
http://www.msrintranet.capmas.gov.eg/
http://www.internationalbusinessstrategies.com/
http://www.internationalbusinessstrategies.com/

