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Main challenges to increase plastics 
recycling capacity across Europe

•  Need for recycled content targets to pull end-mar-
kets for recycled plastics. 

•  Lack of re-
-

& Greenhouse Gas (GHG) emissions savings or job 
creation in Europe.

•  Lack of  to improve the overall 
waste management infrastructure. 

•  strict separate col-
lection obligations to increase plastics’ quality.

•  legislative frame-
work to boost the implementation of targets for re-
cycling and recycled content, to control and restrict 
illegal waste exports to countries lacking infra-
structure for proper treatment and further
 contribute to products eco-design .

•  Lack of interface between waste and chemicals 
legislation, with substances of concern   gnisop
a systemic problem to a proper assessment of safe 
plastics recycling streams, taking into consideration 
actual risks based on suitable end-uses.

European plastics demand in 20185

Annual global plastic production has 
increased from 2 to 380 million tonnes 
since 1950 and is projected to double 
by 2035 and almost to quadruple by 
20501,2. In addition, global consumption 
of plastics has increased more than 20 
times in the last 50 years, and it is esti-
mated to double again by 2034 if action 
is not taken3. 

Introduction
Moving towards a circular economy for plastics01
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Despite Europe is one of the most advanced regions regarding plastics collection and recycling, recycling rate is still 
at 30%3. European countries lack the capacity to manage increasing amounts of plastic waste in circular and sustai-
nable ways1.

European plastics production4,5 

64.4 
million tonnes 

in 2017

60 
million tonnes 

in 2016

61.8 
million tonnes 

in 2018

39,9%

19,8%

9,9%

6,2%

4,1%

3,4%

16,7%

Utmost need to improve design for recycling 
for all products made of or incorporating 

• 

plastics.



Plastics & Circular Economy

RESOURCE EXTRACTION PRODUCTION DISTRIBUTION CONSUMPTION WASTE

LINEAR ECONOMY

PR
ODUCTION

DISTRIBUTION

CONSUM
PTION

RE-USE/REPAIR/RECYCLE
RECYCLIN

G SE
CT

OR

CIRCULAR ECONOMY

EuRIC AISBL – Recycling: Bridging Circular Economy & Climate Policy

3EuRIC - Plastic Recycling Factsheet

Plastics sector and the circular economy - Key benefits 7

From the 30 million tonnes of plastic collected in 2016 in 
Europe, 8.4 million tonnes (27.9%) were recycled, while 
3.1 million tonnes (10.3%) were exported outside Eu-
rope, 11.3 million tonnes (37.3%) were used for energy 
recovery, and 7.4 million tonnes (24.5%) were disposed 

3.

Plastics represent a serious waste-handling problem with 
only 10% of the plastic waste generated worldwide being 
recycled. The remainder follows a linear economy mod-
el, involving disposal or incineration6.

Increased recycling rates

Decrease the use of natural resources

Reduce CO2 emissions

Controlled exports

Stable markets

Plastics recycling is instrumental to close the loop of the circular economy by re-introducing into the economy 
high-quality plastic recyclates incorporated into new products.  



Not all the plastics are equally recycled. It will depend not only on its characteristics but also on the additives that are 

factors to further increase the amount of plastics that can be recycled. The most common commodity resins and 
recyclability challenges associated to them are8,9,10:
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PET/PETE

V/PVC

HDPE

POLYETHYLENE TEREPHTALATE (PET/PETE)

•  PET is a dimensionally stable thermoplastic with excellent ma-
chining characteristics. It is clear, tough and solvent resistant. 
Commonly present in: beverage bottles, microwavable trays, and 

•  PET items are highly recyclable, however, proper collection is 
instrumental to avoid cross-contamination from other materials 

HIGH-DENSITY POLYETHYLENE (HDPE)

•  HDPE is a versatile, high-impact, lightweight thermoplastic with 
an excellent chemical resistance and high tensile strength.   Com -
monly present in: milk and detergent bottles, plastic bags, toys, 
pipes and furniture.

•  Although HDPE is highly recyclable, only 10-15% is recycled in Eu-
rope as, due to its softness, it needs to be sorted from harder 
fractions of plastics before treatment.

VINYL/POLYVINYL CHLORIDE (V/PVC)

•  High corrosion resistant plastic, hard, rigid, can be clear, can be 
solvent welded. Commonly present in: blister pack/clamshell pack-

and window frames.

•  Easy to separate by conventional processes, however recycling is 
limited due to the presence of some additives (e.g., chlorine, cad- 
mium, lead). 

Plastics and its uses 
2.1 Commodity plastics02
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(e.g., colorants).
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PS/EPS

PP

LDPE

/2:�'(16Ζ7<�32/<(7+</(1(��/'3(�

ȏ��6RIW�ȵH[LEOH�SODVWLF�ZLWK�H[FHOOHQW�DEUDVLRQ��FKHPLFDO�DQG� LPSDFW�
UHVLVWDQFH��&RPPRQO\�SUHVHQW�LQ��VTXHH]DEOH�ERWWOHV��VKULQN�ZUDS��
EUHDG�EDJV��IUR]HQ�IRRG�EDJV��ZLUH�DQG�FDEOH�DSSOLFDWLRQV�

ȏ��*HQHUDOO\�UHF\FODEOH�KRZHYHU��GXH�WR� LWV�VRIWQHVV�� LW�QHHGV�WR�EH�
SUHYLRXVO\�VRUWHG�IURP�KDUGHU�IUDFWLRQV�RI�SODVWLFV�DQG�WUHDWHG�LQ�
adequate recycling processes.

POLYPROPYLENE (PP)

ȏ��ΖW�LV�DQ�HFRQRPLFDO��OLJKWZHLJKW�WKHUPRSODVWLF�WKDW�R΍HUV�KLJK�FRUUR-
VLRQ��DEUDVLRQ�DQG�LPSDFW�UHVLVWDQFH��&RPPRQO\�SUHVHQW�LQ��\RJXUW�
DQG�PDUJDULQH�FRQWDLQHUV��ERWWOH�FDSV��NHWFKXS�ERWWOHV��IRRG�SDFN-
DJLQJ��UHXVDEOH�FRQWDLQHUV�DQG�SODQW�SRWV�

ȏ��33�LWHPV�DUH�KLJKO\�UHF\FODEOH��KRZHYHU�UHF\FOLQJ�LV�OLPLWHG�GXH�WR�
GLɝFXOWLHV�LQ�FROOHFWLRQ��FRQWDPLQDWLRQ�DQG�PL[WXUH�ZLWK�RWKHU�PD-
WHULDOV��H�J���FRORUDQWV��

32/<67<5(1(��36��$1'�(;3$1'('�32/<67<5(1(��(36�

ȏ��:KLOH�36�LV�FOHDU��JODVV\��ULJLG��EULWWOH��RSDTXH�DQG�PHOWV�DW���r&��(36�
LV�IRDPHG��OLJKWZHLJKW��HQHUJ\�DEVRUELQJ�DQG�KHDW�LQVXODWLQJ��&RP-
PRQO\�SUHVHQW�LQ��PHDW�SRXOWU\�WUD\V��SODVWLF�IRDP�FXSV�SODWHV��&'�
FDVHV��SODVWLF�FXWOHU\��H\HJODVVHV�IUDPHV��YLGHR�DQG�&'�FDVHV��DQG�
HJJ�ER[HV�

ȏ��*HQHUDOO\�UHF\FODEOH��KRZHYHU�LWV�ORZ�GHQVLW\�PDNHV�LW�GLɝFXOW�WR�SUR-
FHVV�WKURXJK�FRQYHQWLRQDO�UHF\FOLQJ�SURFHVVHV�

0Ζ6&(//$1(286�3/$67Ζ&6

ȏ��2WKHU�SODVWLFV�VXFK�DV�ELRSODVWLFV�RU�SODVWLFV�IRUPHG�E\�D�FRP-
ELQDWLRQ�RI� UHVLQV�RU�PXOWL�PDWHULDOV�RI�XQNQRZQ�FRPSRVLWLRQ�
�H�J���RYHQ�EDNLQJ�EDJV��VRPH�UHXVDEOH�ZDWHU�ERWWOHV��SODVWLFV�IRU�
DXWRPRWLYH��DLUFUDIW��PHGLFDO�SDUWV��HWF���

ȏ��5DUHO\� UHF\FOHG� DV� WKH\� DUH� QRW� FRPSDWLEOH�ZLWK� FRQYHQWLRQDO�
UHF\FOLQJ�SURFHVVHV�GXH�WR�WKH�YDULDELOLW\�RI�LWV�SURSHUWLHV�

OTHERS

5EuRIC - Plastic Recycling Factsheet



EuRIC AISBL – Recycling: Bridging Circular Economy & Climate Policy

%HWZHHQ������DQG�������WKH�TXDQWLW\�RI�SODVWLF�SDFNDJLQJ�ZDVWH�KDV� LQFUHDVHG�E\�����LQ�(XURSH��IURP������
PLOOLRQ�WRQQHV�WR������PLOOLRQ�WRQQHV5��5DQJLQJ�EHWZHHQ���������PRUH�WKDQ�KDOI�RI�WKH�FRXQWULHV�LQ�(XURSH�KDYH�
SODVWLF�SDFNDJLQJ�UHF\FOLQJ�UDWHV�DERYH������&]HFKLD��6SDLQ�DQG�1HWKHUODQGV�DUH�RQ�WKH�WRS�RI�WKH�OLVW�ZLWK�UDWHV�
close to 50%5.

2.2 Plastics for packaging

Plastics for packaging help to keep the content  of 
WKH� SDFNDJLQJ� VDIH� DQG� SUHYHQW� LW� IURP� FRQWDPLQD-
WLRQ��SDUWLFXODUO\�ZKHQ�WDONLQJ�DERXW�IRRG�SDFNDJLQJ��
They are mainly consumed for:

Recycling is the first option for 
packaging waste in Europe5

Since 20065…

*22'6�6$)(7<�$1'�75$163257

)22'�3$&.$*Ζ1*
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3ODVWLFV�IRU�SDFNDJLQJ�DUH�WKH�ȴUVW�PRVW�
ZLGHO\�XVHG�SODVWLF���������LQ�(XURSH5��DQG�

DUH�DOVR�WKH�PRVW�FRPPRQ�SODVWLF�ZDVWH�WKDW�
FDQ�EH�IRXQG�LQ�(XURSHDQ�EHDFKHV11�

0RVW�RI�WKRVH�LWHPV�KDYH�EHHQ� 
GHVLJQHG�WR�EH�XVHG�RQO\�RQFH� 

��6LQJOH�8VH�3ODVWLFVb�

3ODVWLFV�IRU�SDFNDJLQJ�LV�D�SULRULW\�DUHD�
ZKHQ�LW�FRPHV�WR�GHVLJQ�IRU�UHF\FODELOLW\��

7RGD\�WKH\�DFFRXQW�IRU�DERXW����� 
RI�SRVW�FRQVXPHU�SODVWLF�ZDVWH12�

Drink bottles Food containers Plasticsbags

Curtlery & straws Cups & lids Crisp packets

Recycling Recycling of plastic waste from packaging has 
increased by 92%.

Energy recovery from plastic packaging waste has 
increased by 84%.

/DQGȴOOLQJ�RI�SODVWLF�SDFNDJLQJ�ZDVWH�KDV�
decreased by 54%.

Energy  
UHFRYHU\

/DQGȴOO

42.1%

39.3%

18.5%
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(QJLQHHULQJ�SODVWLFV� DUH� GHVLJQHG� WR� SURYLGH�EHWWHU�PHFKDQLFDO� DQG� WKHUPDO� SURSHUWLHV� WKDQ� WKH� FRPPRGLW\�
SODVWLFV��SUHVHQWHG�EHIRUH���7KH\�DUH�PRVWO\�XVHG�IRU�WKH�DXWRPRWLYH�DQG�E\�HOHFWULFDO�DQG�HOHFWURQLF�HTXLSPHQW�
(EEE) sectors.

8VH�RI�SODVWLFV�LQ�WKH�DXWRPRWLYH�DQG�(((�VHFWRU�LQ�WKH�SDVW�IHZ�GHFDGHV�KDV�LQFUHDVHG�VKDUSO\��7KDQNV�WR�WKHLU 
LPSURYHG�SURSHUWLHV��QDPHO\��DEUDVLRQ�UHVLVWDQFH��FKHPLFDO�UHVLVWDQFH�� LPSDFW�VWUHQJWK��HOHFWULFDO�SURSHUWLHV��
DQG�RSHUDWLQJ�WHPSHUDWXUH�DPRQJVW�RWKHUV��HQJLQHHULQJ�SODVWLFV�FRQWULEXWH�VLJQLȴFDQWO\�WR�LQQRYDWLRQ�LQ�WKH�DXWR-
PRWLYH�DQG�WKH�(((�VHFWRUV�

ȏ��5RXJKO\�����RI�WKH�YROXPH�RI�PRGHUQ�FDUV�LV�PDGH�
of plastic.

ȏ��3ODVWLFV�UHSUHVHQW��������RI�WKH�YHKLFOH�ZHLJKW��RYHU�
150-200 kg). 

ȏ��ΖW�LV�H[SHFWHG�WKDW�E\�����������RI�D�YHKLFOHȇV�ZHLJKW�
ZLOO�EH�PDGH�XS�RI�SODVWLFV�

•  The fraction of recycled plastics used in modern cars 
FDQ�DFKLHYH�XS�WR������NJ�SHU�FDU�

Plastic is the second most commonly-used material in vehicles after metals13,14,15 

2.3 Engineering plastics

$872027Ζ9(�$1'�75$163257�6(&725 (((�6(&725
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Q��Metals
Q��Polymers
Q��Elastomers
Q��*ODVV�&HUDPLF

Q��Liquids
Q��Natural materials
Q��Other 74%

12%

5%

3%
3% 2%

1%

����
�����WRQQHV
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3RO\XUHWKDQH� LV� D� KLJKO\� YHUVDWLOH� SODVWLF� PDWHULDO� FRPPRQO\� XVHG� LQ� WKH� DXWRPRELOH�
LQGXVWU\��H�J���VHDW�FXVKLRQV��WR�UHGXFH�YHKLFOH�ZHLJKW�LPSURYLQJ�IXHO�HɝFLHQF\��ΖWV�H[FHOOHQW�
VRXQG�DEVRUELQJ��YLEUDWLRQ�GDPSHQLQJ�DQG�VKRFN�DEVRUSWLRQ�TXDOLWLHV�FRQWULEXWH�WR�KLJKHU�
FRPIRUW�DQG�VDIHW\�OHYHOV��

Is a thermoplastic copolymerisate made from DFU\ORQLWULOH�� EXWDGLHQH and styrene 
PRQRPHUV��+DUGHU� WKDQ�3(7�EXW�ZLWK� ORZHU� WKHUPDO� VWDELOLW\�� VKRZV� YHU\� JRRG� HOHFWULFDO�
LQVXODWLQJ�SURSHUWLHV��0RVWO\�XVHG�LQ�KDQGOH�HOHPHQWV�LQ�DXWRPRWLYH�LQGXVWU\�

%HVLGHV�WKHLU�SURSHUWLHV�WR�EH�HDVLO\�ZRUNHG��PROGHG�DQG�WKHUPRIRUPHG��SRO\FDUERQDWHV�
DUH�FKDUDFWHUL]HG�E\�KLJK�VWUHQJWK��ULJLGLW\�DQG�KDUGQHVV��ΖQ�FRQWUDVW�WR�WKHLU�ORZ�FKHPLFDO�
UHVLVWDQFH��WKH\�DUH�YHU\�UHVLVWDQW�WR�ZHDWKHU�DQG�89�UDGLDWLRQ��6RPH�3&�JUDGHV�DUH�KLJKO\�
WUDQVSDUHQW�DQG�WKHUHIRUH�VXLWDEOH�WR�EH�XVHG�LQ�RSWLFDO�FRPSRQHQWV��&'V�DQG�'9'V��OHQVHV��
VDIHW\�VFUHHQV��VRODU�SDQHOV��DQG�DLUFUDIW�ZLQGRZV�

3RO\DPLGHV�DUH�DPRQJVW� WKH�PRVW� LPSRUWDQW� WHFKQLFDO� WKHUPRSODVWLFV�� IDU�EHWWHU�NQRZQ�
E\� LWV� WUDGH�QDPH�nylon�� 7KH\�DUH�FRQYHQWLRQDOO\�XVHG� LQ�PHFKDQLFDO�DSSOLFDWLRQV�XQGHU�
KLJK�WRXJKQHVV�DQG�DEUDVLRQ�UHVLVWDQFH��VXFK�DV�VOLGLQJ�PDWHULDOV�DQG�ODUJH�VFDOH�JHDUV��3$�
FRPSRQHQWV�HQVXUH�VPRRWK��ORZ�QRLVH��ORZ�YLEUDWLRQ�UXQQLQJ�

3RO\EXW\OHQH� WHUHSKWKDODWH� FDQ� EH� H[WHQVLYHO\� PRGLȴHG� WR� PDNH� LW� VXLWDEOH� IRU� DQ�
HQRUPRXV�YDULHW\�RI�HOHFWULFDO�DQG�HOHFWURQLF�DSSOLFDWLRQV��ΖW�R΍HUV�VWL΍QHVV��WRXJKQHVV��KHDW�
UHVLVWDQFH��HOHFWULFDO�LQVXODWLRQ��IULFWLRQ�DQG�ZHDU�UHVLVWDQFH��DQG�H[FHOOHQW�VXUIDFH�ȴQLVKHV�

Types of engineering plastics17,18,19,20
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5HGXFLQJ�YHKLFOH�ZHLJKW�E\������L�H���DURXQG�����WRQQHV���LPSURYHV�IXHO�HɝFLHQF\�E\�������DQG�UHGXFHV�*+*�HPLVVLRQV�
E\�WKH�HTXLYDOHQW�RI�FRPEXVWLQJ�PRUH�WKDQ�����PLOOLRQ�JDOORQV�RI�JDVROLQH�RYHU�WKH�OLIH�RI�WKH�YHKLFOH����)XUWKHUPRUH��
ORZHULQJ�WKH�RYHUDOO�ZHLJKW�RI�D�YHKLFOH�E\����NJ�FDQ�FXW�&22�HPLVVLRQV�E\���J�NP16.

Engineering plastics can help lowering the overall weight of a vehicle

PUR/PU

ABS

PC

PA

PBT
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•  Between 2000 and 2008 the demand for polymers 
used in the EEE sector has been growing annually 
by 0.1 million tonnes. Today, the European demand 
in this sector exceeds 3 million tonnes4.

•  Engineering plastics today are the third most widely 
used material (16.1%), after packaging (39.9%) and 
building & construction applications (19.8%)5.

•  The use of technical plastics in the automotive sec-
tor in Europe has doubled in the last 20 years7,14.

•  In 2020, produced engineering plastics from recycling 
End-of-Life (EoL) products (i.e., automotive and EEE) 
is projected to increase to up to 2.5 million tonnes in  
Europe, while projected engineering plastics de-
mand for the same year will reach close to 2.8 mil-
lion tonnes21.

•  In 2016, Europe generated 6.4 million tonnes of 
End-of-Life vehicles (ELV), which accounts for at 
least 645,000 tonnes of plastic waste2.

•  The natural resources needed to produce automo-
tive plastics represent 0.3% of global oil consump-
tion16.

•  The amount of plastic waste collected from Waste 
Electrical and Electronic Equipment (WEEE) (house-
holds appliances) in Europe in 2015 was about 0.36 
million tonnes1. 

•  Out of 1.2 million tons of plastic collected from 
WEEE, 75% is exported and roughly 0.3 million 
tonnes are handled by specialized recycling facilities 
in Europe21. 

There is a great potential for the recycling of engineering plastics… 

9EuRIC - Plastic Recycling Factsheet

However, the lack of design for recycling coupled with the use of 
additives render engineering plastics' recycling complex. Hence, 
state-of-the-art processes are needed to produce high-quality 

recycled polymers.    



Construction and demolition waste in 
Europe�����:

���ΖV�WKH�PRVW�VLJQLȴFDQW�ZDVWH�VWUHDP�
DFFRXQWLQJ� IRU� RYHU� ���� PLOOLRQ�
WRQQHV�\HDU��

���&RQVLVWV�RI�YDULRXV�PDWHULDOV��LQFOXG-
LQJ� FRQFUHWH�� EULFNV�� J\SVXP��ZRRG��
JODVV��PHWDOV��SODVWLF�� VROYHQWV�� KD]-
DUGRXV� VXEVWDQFHV� �H�J��� DVEHVWRV��
3&%V��HWF���DQG�H[FDYDWHG�VRLO��

-  Has a high potential for re-use and 
UHF\FOLQJ�� VLQFH� SODVWLFV� KDYH� D� KLJK�
UHVRXUFH�YDOXH�DQG�RU�FDQ�EH�UHDGLO\�
recycled. 

Despite plastics in construction and demolition waste represent less that 
������WKH\�DFFRXQW�IRU�����PLOOLRQ�WRQQHV�IURP�ZKLFK�RQO\�D�����LW�LV�UHF\FOHG��

%XLOGLQJ�	�FRQVWUXFWLRQ�SRVW�FRQVXPHU�SODVWLF�ZDVWH�JHQHUDWLRQ�
(8������LQ�������LQ�WKRXVDQG�WRQQHV���:
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2.4  Plastics from construction and demolition

Type of plastic Total waste
generation

Total  
recovery

Total recovery

Mechanical
Recycling (%)

Energy               
recovery (%)

LDPE 90 70 27 51
HDPE 225 164 24 49

PP 130 95 23 50
PS 30 21 7 64

EPS 140 95 9 59
PVC 910 683 34 41

Miscellaneous 235 172 7.5 65.5
Total 1,760 1,300 25 47.5

5HFRYHUHG�SODVWLF�FDQ�EH�XVHG� 
EDFN�LQ�FRQVWUXFWLRQ�RU 

LQ�PDQ\�RWKHU�DSSOLFDWLRQV�



The presence of bio-plastics in the market is growing led by the increasing demand for sustainable products by 
consumers and brands. Yet bio-plastics can raise major issues for recycling or composting and are not the most 
sustainable solution. Based on their characteristics, bio-plast

BIO-DEGRADABLE PLASTICS

Bio-degradable plastics  
can degrade by naturally occurring microorganisms  

such as bacteria, fungi, and algae.

COMPOSTABLE PLASTICS

Compostable plastics  
are biodegradable by naturally occurring micro- 

Currently, bio-plastics (incl. bio-based and bio-degradable) represent about 1% of the close to 380 million tonnes 
of global plastic produced annually23,24 25. 
Asia is the major productor of bio-plastics, with a share of more than 50% in 201826. Despite the European mar-
ket for bioplastics is currently limited by the lack of economic and policy measures26, its share is predicted to grow 
up to 30% by 202425.

Furthermore, although the predicted market growth, the land use share for bio-plastics will remain at only around 
0.02% (4.8 billion hectares), which indicates there is no competition between renewable feedstock for food and 
the production of bio-plastics25.

EuRIC AISBL – Recycling: Bridging Circular Economy & Climate Policy

11EuRIC - Plastic Recycling Factsheet

2.5 Bio-plastics

BIO-PLASTICS

BIO-BASED PLASTICS

Bio-based plastics  
are made from renewable resources instead of  

fossil fuels. For example, corn, wheat, etc.

•  While the majority of bio-based plastics are recyclable by conventional processes, bio-degradable 
and compostable plastics are mostly non-recyclable, thus providing no added value in a circular econ-

sses.

•  Bio-based plastics does not necessarily mean the product is bio-degradable or compostable.
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Main uses of bio-plastics (2018)26

Q��)OH[LEOH�3DFNDJLQJ
Q��Rigid Packaging
Q��Textiles

Q��Agriculture
Q���$XWRPRWLYH
Q��Consumer goods

Q��Electric and electronics
Q��Construction
Q��&RDWLQJ�DQG�DGKHVLYHV

Q��Other

%LR�EDVHG� 
SODVWLFV

%LR�GHJUDGDEOH� 
SODVWLFV

47%

16%

12%

5%

5%

10%

44%

15%

13%

9%

9%

5%

2%

2%

1%

2%
2%
1%

%LR�GHJUDGDEOH�DQG�FRPSRVWDEOH�SODVWLFV do not 
FRQWULEXWH�WR�D�FLUFXODU�HFRQRP\ and their pres-
ence in the plastics stream FDQ�KDUP�WKH�UHF\FOLQJ�
SURFHVV��WKHUHIRUH��WKH\�QHHG�WR�EH�VRUWHG�RXW�LQ�DG-
YDQFH��2Q� WKH� RWKHU� KDQG��ELR�EDVHG�SODVWLFV that 
FDQ�EH�PHFKDQLFDOO\�UHF\FOHG�FRQWULEXWH�WR��:

•  6DYLQJ�IRVVLO�IXHOV�E\�FRXQWLQJ�RQ�UHQHZDEOH�IHHG-
VWRFN� �H�J��� FRUQ� DQG� VXJDU� EHHWV�� FDVWRU� RLO� SODQWV��
VZLWFK�JUDVV��RU�SHUHQQLDO�FXOWXUHV��VXFK�DV�FDVVDYD�
and sugar cane).

•  5HGXFLQJ� WKH� GHSHQGHQFH� RQ� YRODWLOH� HQHUJ\�
markets��DV��ELR�EDVHG�SODVWLFV�DUH�QRW�D΍HFWHG�E\�
RLO�SULFH�YRODWLOLW\�

•  5HGXFLQJ�*+*�HPLVVLRQV due to plant CO2�DEVRUS-
tion as they grow.

Bio-plastics Bio-plastics

Bio-plasticsConventional plastics

%LR�EDVHG

)RVVLO�EDVHG

1RQ�%LR�GHJUDGDEOH %LR�GHJUDGDEOH

Bio-based PE, PET, PTT, 
PVC, PBT, PUR

PLA, PHA, PBS

PBAT PCLPE, PP, PET, PVC
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ΖQ�DGGLWLRQ��GXH�WR�WKH�VLPLODU�DSSHDUDQFH�RI�ELR�SODVWLF�SURGXFWV�DQG�FRQYHQWLRQDO�SODVWLF� LWHPV�� WKH\�FDQQRW�EH�
HDVLO\�GL΍HUHQWLDWHG�E\�WKH�FRQVXPHU��6WDQGDUGL]HG�LQGLFDWRUV�DQG�FHUWLȴFDWLRQ�ODEHOV�KDYH�EHHQ�GHYHORSHG�WR�JLYH�
consumers transparent information:

Standards and Certifications of Bio-plastics27,28

TYPE Ζ1'Ζ&$725 &(57Ζ)Ζ&$7Ζ21

%Ζ2�%$6('

%LR�EDVHG�FDUERQ�FRQWHQW��
(1���������%LR�EDVHG�SURGXFWV�Ȃ� 
'HWHUPLQDWLRQ�RI�WKH�ELR�EDVHG�FDUERQ�FRQWHQW�

%LR�EDVHG�PDVV�FRQWHQW�Ȃ� 
&RPSOHPHQWDU\�WR���&�PHWKRG�
(1���������%LR�EDVHG�SURGXFWV�Ȃ�%LR�EDVHG�
content.

%HOJLDQ�&HUWLȴHU�9LQ©RWWH

*HUPDQ�&HUWLȴHU�'Ζ1�&(57&2

%Ζ2�'(*5$'$%/(

1R�VWDQGDUG�DYDLODEOH�VSHFLI\LQJ� 
WKH�VSHFLI\LQJ�WKH�GHJUDGDELOLW\�FRQGLWLRQV 
IRU�ELR�GHJUDGDEOH�SODVWLFV�Ȃ�IXUWKHU 
LQIRUPDWLRQ�DERXW�WKH�WLPHIUDPH�DQG� 
OHYHO�RI�GHJUDGDWLRQ�PXVW�EH�VSHFLȴHG�

%HOJLDQ�&HUWLȴHU�9LQ©RWWH
In soil   

                           
Marine

*HUPDQ�&HUWLȴHU�'Ζ1�&(57&2
In soil

&203267$%/(

Ζ62�������Ȃ�6SHFLȴFDWLRQV�IRU�FRPSRVWDEOH� 
plastics.

(1������Ȃ�5HTXLUHPHQWV�IRU�SDFNDJLQJ� 
UHFRYHUDEOH�WKURXJK�FRPSRVWLQJ�DQG�ELRGHJUD-
dation.

(1���������3DFNDJLQJ�

(1���������3ODVWLFV�

$670�'�������6WDQGDUG�VSHFLȴFDWLRQV�IRU�ODEHOLQJ�
RI�SODVWLFV�GHVLJQHG�WR�EH�DHURELFDOO\�FRPSRVWHG�
in municipal or industrial facilities.

$670�'�������6WDQGDUG�VSHFLȴFDWLRQV�IRU�ELR� 
GHJUDGDEOH�SODVWLFV�XVHG�DV�FRDWLQJV�RQ�SDSHU�
DQG�RWKHU�FRPSRVWDEOH�VXEVWUDWHV�

%HOJLDQ�&HUWLȴHU�9LQ©RWWH

*HUPDQ�&HUWLȴHU�'Ζ1�&(57&2
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A summarized scheme of the plastics recycling process is represented below. When considering the recyclability of 
plastics, separated collection 
higher output qualities.

Plastics Recycling Industry – Current status and challenges
3.1 The plastics recycling process03

COLLECTION AND SORTING

plastics and other materials are 

industrial sorting

SIZE REDUCTION  
(SHREDDING)

Plastics are ground to  
smaller pieces

WASHING
    Removal of dust, dirt and 
glue. Can be followed by an 
additional sorting process.

4

POLYMER SEPARATION
Flakes pass through 

a series of separation 
processes based on their 
physical properties (e.g., 

density, colour, resin 
composition, etc.)

3

2

1

EXTRUSION

homogenization 

RECYCLED POLYMERS

5

EOL PRODUCTS



• �:KLOH�SODVWLFV�SURGXFWLRQ�IURP�SULPDU\�VRXUFHV�LQ�(XURSH�KDV�GHFUHDVHG�IURP������WR������E\�
�����SODVWLFV�UHF\FOLQJ�KDV�LQFUHDVHG�E\�������)RU�H[DPSOH��LQ������DURXQG���������WRQQHV�RI�
39&�ZHUH�UHF\FOHG�LQ�(XURSH��������PRUH�WKDQ�LQ�������DQG�LW�LV�H[SHFWHG�WR�LQFUHDVH�FORVH�WR�
��������WRQQHV�E\�������

ȏ��7KH���������WRQQHV�RI�39&�UHF\FOHG�LQ������FRQWULEXWHG�WR�WKH�FUHDWLRQ�RI�PRUH�WKDQ�������GLUHFW�
MREV�LQ�UHF\FOLQJ�SODQWV�LQ�(XURSH�b%\�������VRUWLQJ�DQG�UHF\FOLQJ�FDSDFLW\�LQ�WKH�(XURSHDQ�UHF\-
FOLQJ�LQGXVWU\�LV�H[SHFWHG�WR�VLJQLȴFDQWO\�LQFUHDVH��OHDGLQJ�WR�WKH�FUHDWLRQ�RI���������QHZ�MREV�

ȏ��ΖQ�������WKH�&RPPLVVLRQ�SURSRVHG�WKH�WDUJHW�RI�UHF\FOLQJ�DW�OHDVW�����RI�DOO�SODVWLFV�SDFNDJLQJ�LQ�
(XURSH��7KDW�PHDQV�WKDW�PRUH�WKDQ����PLOOLRQ�WRQQHV�RI�UHF\FOHG�PDWHULDO�QHHG�WR�EH�DEVRUEHG�
E\�WKH�HQG�PDUNHWV��&RPSDUHG�WR�������WKLV�FRUUHVSRQGV�WR�PRUH�WKDQ�WZLFH�WKH�DPRXQW�RI�WKH�
WRWDO�UHF\FOHG�PDWHULDO�DQG�WR�DERXW�RQH�WKLUG�RI�WKH�SODVWLF�XVHG�LQ�WKH�GL΍HUHQW�HQG�PDUNHWV��
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3.3. Economic importance5,12,33,36,37

ȏ��5HF\FOLQJ�RQH�WRQQH�RI�SODVWLFV�FDQ�DYRLG�WKH�HPLVVLRQV�RI�����WRQQHV�RI�&22 when produced 
IURP�YLUJLQ�PDWHULDOV��DQG�����WRQQHV�RI�&22 emissions if incinerated.

ȏ��3(7� UHF\FOLQJ�VDYHV�����RI�HQHUJ\�DQG�����RI�&22 emissions compared to PET produced 
IURP�YLUJLQ�PDWHULDOV�

ȏ��)RU�HDFK�WRQQH�RI�39&�UHF\FOHG��WZR�WRQQHV�RI�&22�DUH�VDYHG��ΖQGHHG��LQ���������������WRQQHV�
RI�39&�ZDVWH�UHF\FOHG�FRQWULEXWHG�WR�VDYH�����PLOOLRQ�WRQQHV�RI�&22 going into the atmos-
phere.

ȏ��7KH�HQHUJ\�GHPDQG�IURP�UHF\FOHG�39&�LV�W\SLFDOO\�EHWZHHQ�����WR�����ORZHU�FRPSDUHG�WR�
LWV�SURGXFWLRQ�IURP�YLUJLQ�PDWHULDOV�

ȏ��6LQFH�������WKH�DPRXQW�RI�SODVWLF�ZDVWH�VHQW�WR�UHF\FOLQJ�KDV�GRXEOHG��3DUWLFXODUO\��EHWZHHQ�
�����DQG�������+RZHYHU��RYHU�����RI�SODVWLF�SRVW�FRQVXPHU�ZDVWH�ZDV�VWLOO�VHQW�WR�ODQGȴOO�
in 2018.

3.2 Environmental benefits5,32,33,34,35
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ȏ��3ODVWLF�ZDVWH�H[SRUWV�RXWVLGH�(XURSH�KDYH�GHFUHDVHG�E\�����IURP������WR������

ȏ��)URP�WKH�����PLOOLRQ�WRQQHV�FROOHFWHG�LQ�(XURSH�WR�EH�UHF\FOHG�LQ�����������ZHUH�UHF\FOHG�
LQVLGH�(XURSH��ZKLOH�����ZDV�H[SRUWHG�DQG�UHF\FOHG�RXWVLGH�(XURSH��

ȏ��ΖQ�HDUO\�������(XURSH�H[SRUWHG�DURXQG���������WRQQHV�RI�SODVWLF�ZDVWH�SHU�PRQWK��7KLV�ȴJ-
XUH�ZDV�DERXW�WZLFH�DV�KLJK�LQ������DQG��������XS�WR���������WRQV�PRQWKO\���ZKHQ�H[SRUWV�
went to China and Hong Kong primarily. 

ȏ��7UDGH�WR�&KLQD�FKDQJHG�IURP�DOPRVW�]HUR�LQ������WR�VOLJKWO\�PRUH�WKDQ�RQH�PLOOLRQ�WRQQHV�RI�
SODVWLF�ZDVWH�LQ�������EXW�UHWXUQHG�WR�YHU\�ORZ�OHYHOV�LQ������GXH�WR�WKH�EDQ�LPSOHPHQWHG�E\�
WKH�FRXQWU\�RQ�WKH�LPSRUW�RI�SODVWLF�ZDVWH��7KH�YROXPHV�RI�SODVWLF�ZDVWH�H[SRUWHG�WR�&KLQD�
DQG�+RQJ�.RQJ�IURP�(XURSH�LQ�������ZHUH�����DQG�����ORZHU�UHVSHFWLYHO\��FRPSDUHG�WR�
������ZKLOH�WKH�RSSRVLWH�RFFXUUHG�LQ�RWKHU�FRXQWULHV��ZLWK�7XUNH\�DQG�ΖQGRQHVLD�UHFRUGLQJ�
WKH�PRVW�VLJQLȴFDQW�LQFUHDVHV���������DQG������UHVSHFWLYHO\��

3.4 International trade1,2,5
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Revision of the Waste Framework Directive (WFD) (Directive 2008/98/EC)

Declaration of the Circular Plastics Alliance (CPA)

Circular Economy Package

Single Use Plastics (SUP) Directive (Directive EU 2019/904)

Packaging and Packaging Waste Directive (PPWD)
(Directive 94/62/EC – Amended by Directive EU/2018/852)

7KH�UHYLVLRQ�RI�WKH�:)'�LQFOXGHV�WKH�IROORZLQJ�WDUJHWV�IRU�UHF\FOLQJ�
ȏ�����PXQLFLSDO�ZDVWH�SUHSDULQJ�IRU�UH�XVH�UHF\FOLQJ�WDUJHW�WR�EH�DFKLHYHG�E\������
ȏ�����PXQLFLSDO�ZDVWH�SUHSDULQJ�IRU�UH�XVH�UHF\FOLQJ�WDUJHW�WR�EH�DFKLHYHG�E\������
ȏ�����PXQLFLSDO�ZDVWH�SUHSDULQJ�IRU�UH�XVH�UHF\FOLQJ�WDUJHW�WR�EH�DFKLHYHG�E\������

7KH�&3$�HQGRUVHV�WKH�DPELWLRXV�WDUJHW�WKDW�E\������DW�OHDVW����PLOOLRQ�WRQQHV�RI�UHF\FOHG�SODVWLFV�VKRXOG�ȴQG�WKHLU�
way into products in Europe each year.

����3URSRVDO�DPHQGLQJ�'LUHFWLYH���������(&
.H\�HOHPHQWV�RI�WKH�UHYLVHG�ZDVWH�SURSRVDO�LQFOXGH�
ȏ�$�FRPPRQ�(XURSHDQbWDUJHW�IRU�UHF\FOLQJ�����RI�PXQLFLSDO�ZDVWHbE\������
ȏ�$�FRPPRQ�(XURSHDQbWDUJHW�IRU�UHF\FOLQJ�����RI�SDFNDJLQJ�ZDVWHbE\������

���([WHQGHG�3URGXFHU�5HVSRQVLELOLW\��(35��6FKHPHV�
(35�IRU�SDFNDJLQJ�LV�D�SROLF\�DSSURDFK�WKDW�H[WHQGV�WKH�SURGXFHUȇV�UHVSRQVLELOLW\�IRU�D�PDQXIDFWXUHG�SURGXFW�WR�
DOVR�LQFOXGH�LWV�PDQDJHPHQW�DIWHU�LW�KDV�EHHQ�XVHG�E\�FRQVXPHUV��LQFO��UHXVH�DQG�UHF\FOLQJ��

3) European Strategy for Plastics in a Circular Economy
)L[�D�FRPPRQ�(XURSHDQbWDUJHW�IRU�UHF\FOLQJ�����RI�SODVWLF�ZDVWHbE\������

7DUJHWV�IRU�UHF\FOHG�FRQWHQW�IRU�3(7�EHYHUDJH�ERWWOHV�ZLWK�D�FDSDFLW\�RI�XS�WR�WKUHH�OLWUHV��LQFO��FDSV�DQG�OLGV��
ȏ�)URP�������FRQWDLQ�DW�OHDVW�����UHF\FOHG�SODVWLF�
ȏ�)URP�������FRQWDLQ�DW�OHDVW�����UHF\FOHG�SODVWLF�
0HPEHU�6WDWHV�VKDOO�WDNH�WKH�QHFHVVDU\�PHDVXUHV�WR�HQVXUH�WKH�VHSDUDWH�FROOHFWLRQ�IRU�UHF\FOLQJ�RI�3(7�EHYHUDJH�
ERWWOHV�ZLWK�D�FDSDFLW\�RI�XS�WR�WKUHH�OLWUHV��LQFO��FDSV�DQG�OLGV���
ȏ��%\�������RI�DQ�DPRXQW�RI�ZDVWH�683�SURGXFWV�HTXDO�WR�����RI�WKH�DPRXQW�SODFHG�RQ�WKH�PDUNHW�
ȏ��%\�������RI�DQ�DPRXQW�RI�ZDVWH�683�SURGXFWV�HTXDO�WR�����RI�WKH�DPRXQW�SODFHG�RQ�WKH�PDUNHW�

The amendment of the PPWD includes the following targets for recycling:
ȏ�%\�'HFHPEHU���VW������DW�OHDVW�����ZHLJKW�RI�DOO�SDFNDJLQJ�ZDVWH�LV�UHF\FOHG�
ȏ�%\�'HFHPEHU���VW������DW�OHDVW�����ZHLJKW�RI�DOO�SDFNDJLQJ�ZDVWH�LV�UHF\FOHG�
ȏ�%\�'HFHPEHU���VW������DW�OHDVW�����ZHLJKW�RI�DOO�SODVWLF�ZDVWH�LV�UHF\FOHG�
ȏ�%\�'HFHPEHU���VW������DW�OHDVW�����ZHLJKW�RI�DOO�SODVWLF�ZDVWH�LV�UHF\FOHG�

How to further promote plastics recycling in Europe
4.1 European targets for plastic waste recycling04



recycled, investments are needed to improve 
the waste management infrastructure. 

The control, traceability and substitution of 
substances of concern with alternatives 
suitable for recycling from plastic 
production, would contribute 
to plastics circularity.

Strict separate collection of 
plastics waste collection and 

improved sorting systems to boost 
quality and ultimately increase the 

amount of recycled plastics in Europe.

Reducing unprocessed plastic waste exports outside Europe, 
particularly to countries with less robust environmental pro-
tection systems, will contribute to keep the circularity of 
those plastics within Europe while protecting the global 
environment and reducing negative climate impacts. Addi-
tionally, having clear categories distinguishing green listed 
plastic waste from non-green listed falling under the Ba-
sel Convention, will help to preserve legal certainty of plastic 

waste shipments for recovery purposes.

A consistent legislative framework that ensures a 
sustained demand for recycled material by 

promoting the implementation of targets 
for recycling and recycled content, 

  alongside with product eco-                          
design, while controlling 
  and restrictinJ�ODQGȴOO�������������������

  and incineration.
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4.2  How to further enhance plastics recycling in Europe to promote 
the shift  towards a circular economy

INCREASED 

INVESTMENT

SU
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ASTE CO
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N 
AND SO

RTING

INCENTIVES EXPORTS

LEGISLATIVE 
FRAMEWORK

Pulling the demand for recycled 
polymers thanks to recycled 
content targets and incentives reward-
LQJ�UHF\FOLQJȇV�HQYLURQPHQWDO�EHQHȴWV 
and the use of recycled plastics in 
products.
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���'ȇ$PDWR��$���3DOHDUL��6���3RKMDNDOOLR��0���9DQGHUUH\GW��Ζ���DQG�=REROL��5����������3ODVWLFV�ZDVWH�WUDGH�DQG�WKH�HQYLURQPHQW��(Ζ21(7�5HSRUW�Ȃ�(7&�
:0*(���������(XURSHDQ�(QYLURQPHQW�$JHQF\��5HWULHYHG�IURP�KWWSV���ZZZ�HLRQHW�HXURSD�HX�HWFV�HWF�ZPJH�SURGXFWV�HWF�UHSRUWV�SODVWLFV�
ZDVWH�WUDGH�DQG�WKH�HQYLURQPHQW

���(($� ��������7KH�SODVWLF�ZDVWH�WUDGH� LQ� WKH�FLUFXODU�HFRQRP\��(XURSHDQ�(QYLURQPHQW�$JHQF\��5HWULHYHG�IURP�KWWSV���ZZZ�HHD�HXURSD�HX�
WKHPHV�ZDVWH�UHVRXUFH�HɝFLHQF\�WKH�SODVWLF�ZDVWH�WUDGH�LQ

���0LOOHU��6���%ROJHU��0���DQG�&RSHOOR��/����������5HXVDEOH�VROXWLRQV��KRZ�JRYHUQPHQWV�FDQ�KHOS�VWRS�VLQJOH�XVH�SODVWLF�SROOXWLRQ���.HHO��2[IRUG��8QLWHG�
.LQJGRP��$�VWXG\�E\�WKH�5HWKLQN�3ODVWLF�$OOLDQFH�DQG�WKH�%UHDN�)UHH�)URP�3ODVWLF�0RYHPHQW��5HWULHYHG�IURP�KWWSV���UHWKLQNSODVWLFDOOLDQFH�HX�
ZS�FRQWHQW�XSORDGV���������E΍SBUSDBUHXVDEOHBVROXWLRQVBUHSRUW�SGI

���3ODVWLFV�(XURSH� ��������3ODVWLFV�Ȃ�7KH� IDFWV�������$Q�DQDO\VLV�RI�(XURSHDQ�SODVWLFV�SURGXFWLRQ��GHPDQG�DQG�ZDVWH�GDWD��5HWULHYHG� IURP�
KWWSV���ZZZ�SODVWLFVHXURSH�RUJ�DSSOLFDWLRQ�ȴOHV����������������3ODVWLFVBWKHBIDFWVB����B$)BZHE�SGI

���3ODVWLFV�(XURSH���������3ODVWLFV���7KH�IDFWV�������$Q�DQDO\VLV�RI�(XURSHDQ�SODVWLFV�SURGXFWLRQ��GHPDQG�DQG�ZDVWH�GDWD��5HWULHYHG�IURP�KWWSV���
ZZZ�SODVWLFVHXURSH�RUJ�GRZQORDGBȴOH�YLHZ���������

���7KXQPDQ��+���9LOFKHV��7�%���6HHPDQQ��0���0DULF��-���9HOD��Ζ�&���3LVVRW��6���DQG�1JX\HQ��+�1�7����������&LUFXODU�XVH�RI�SODVWLFV�WUDQVIRUPDWLRQ�RI�
H[LVWLQJ�SHWURFKHPLFDO�FOXVWHUV�LQWR�WKHUPRFKHPLFDO�UHF\FOLQJ�SODQWV�ZLWK������SODVWLFV�UHFRYHU\��6XVWDLQDEOH�0DWHULDOV�DQG�7HFKQRORJLHV�
���������H������

���3ODVWLF�5HF\FOHUV�(XURSH���������7HFKQLFDO�3ODVWLF�3DUWV�6WUDWHJ\�3DSHU�Ȃ�7KH�ZD\�DKHDG�IRU�DXWRPRWLYH�DQG�HOHFWULFDO�	�HOHFWURQLF�SODVWLF�
ZDVWH�� 3ODVWLFV� 5HF\FOHUV� (XURSH�� 5HWULHYHG� IURP� KWWSV���ZZZ�SODVWLFVUHF\FOHUV�HX�VLWHV�GHIDXOW�ȴOHV���������35(B7HFKQLFDO���3ODVWLFVB
VWUDWHJ\BSDSHUB�������)Ζ1$/���'Ζ*Ζ7$/�SGI

���*RSDODNULVKQD��.�*���DQG�5HGG\��1�� ���������� ��5HJXODWLRQV�RQ�5HF\FOLQJ�3(7�%RWWOHV�� ΖQ�3ODVWLFV�'HVLJQ�/LEUDU\��5HF\FOLQJ�RI�3RO\HWK\OHQH�
7HUHSKWKDODWH�%RWWOHV��:LOOLDP�$QGUHZ�3XEOLVKLQJ��3DJHV�������

���3ODVWLF�5HF\FOHUV�(XURSH���������+'3(�33�:RUNLQJ�*URXS�SXVKHV�IRU�PRUH�UHF\FOLQJ�E\�LPSURYLQJ�DQG�KDUPRQL]LQJ�FROOHFWLRQ�VFKHPHV�DW�WKH�
0HPEHU�6WDWH�OHYHO��5HWULHYHG�IURP�KWWSV���ZZZ�SODVWLFVUHF\FOHUV�HX�SUH�ZRUNLQJ�JURXSV

����(&20(1$���������5HF\FOLQJ�RI�39&�Ȃ�3URVSHFWV�DQG�&KDOOHQJHV��5HWULHYHG�IURP�KWWSV���ZZZ�HFRPHQD�RUJ�UHF\FOLQJ�SYF�

����(XURSHDQ�&RPPLVVLRQ���������&KDQJLQJ�WKH�ZD\�ZH�XVH�SODVWLFV��5HWULHYHG�IURP�KWWSV���RS�HXURSD�HX�HQ�SXEOLFDWLRQ�GHWDLO���SXEOLFDWLRQ�
H�I���H���EE����H�����D���DD��HG��D��ODQJXDJH�HQ 

����(XURSHDQ�&RPPLVVLRQ���������$�(XURSHDQ�VWUDWHJ\�IRU�SODVWLFV�LQ�D�FLUFXODU�HFRQRP\��&20�����������5HWULHYHG�IURP�KWWSV���HF�HXURSD�HX�
HQYLURQPHQW�FLUFXODU�HFRQRP\�SGI�SODVWLFV�VWUDWHJ\�EURFKXUH�SGI

����*DOORQH��7���DQG�=HQL�*XLGR��$����������&ORVHG�ORRS�SRO\SURS\OHQH��DQ�RSSRUWXQLW\�IRU�WKH�DXWRPRWLYH�VHFWRU��)LHOG�$FWLRQV�6FLHQFH�5HSRUWV�
������������5HWULHYHG�IURP�KWWSV���MRXUQDOV�RSHQHGLWLRQ�RUJ�IDFWVUHSRUWV�����

����$PHULFDQ�(QHUJ\�&RXQFLO���������3ODVWLFV�LQ�$XWRPRWLYH�)DFW�6KHHW�Ȃ�$(&��7UDQVSRUW�7HDP��5HWULHYHG�IURP�KWWSV���SODVWLFV�DPHULFDQFKHPLVWU\�
FRP�IDFW�VKHHWV�DQG�LQIRJUDSKLFV�SODVWLFV�LQ�DXWRPRWLYH�SGI

����&%Ζ���������&%Ζ�3URGXFW�)DFWVKHHW��3ODVWLFV�IRU�YHKLFOHV�LQ�WKH�(XURSHDQ�8QLRQ��&%Ζ�0DUNHW�ΖQWHOOLJHQFH��5HWULHYHG�IURP�KWWSV���ZZZ�FEL�HX�
VLWHV�GHIDXOW�ȴOHV�PDUNHWBLQIRUPDWLRQ�UHVHDUFKHV�SURGXFW�IDFWVKHHW�HXURSH�SODVWLFV�YHKLFOHV�SGI

����3ODVWLFV� (XURSH� �������� $XWRPRWLYH� Ȃ� 7KH� ZRUOG� PRYHV� ZLWK� SODVWLFV�� 5HWULHYHG� IURP� KWWSV���ZZZ�SODVWLFVHXURSH�RUJ�GRZQORDGBȴOH�
IRUFH��������

����(QVLQJHU���������(QJLQHHULQJ�3ODVWLFV���7KH�0DQXDO��5HWULHYHG�IURP�KWWSV���I�QRUGLVNHPHGLHU�GN��M[Z�Z�WW[�RSEND�SGI

����Ζ623$���������(QG�RI�OLIH�9HKLFOHV�5HFRYHU\�DQG�5HF\FOLQJ���3RO\XUHWKDQH�&DU�&RPSRQHQWV�2SWLRQV�$QDO\VLV��(XURSHDQ�'LLVRF\DQDWH�DQG�
3RO\RO�3URGXFHUV�$VVRFLDWLRQ��5HWULHYHG�IURP�KWWS���ZZZ�SRO\XUHWKDQHV�RUJ�XSORDGV�GRFXPHQWV�)6B(/9BȴQDOBGUDIWB���������SGI
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