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�Z�R�U�N���� �W�K�H�� �S�U�L�Y�D�W�H���V�H�F�W�R�U�� �R�U���F�L�Y�L�O�� �V�R�F�L�H�W�\�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V���� �7�K�H�� �D�X�W�K�R�U�V�� �K�D�Y�H�� �W�U�L�H�G�� �W�R�� �L�G�H�Q�W�L�I�\�� �W�K�H��
�D�G�Y�D�Q�W�D�J�H�V���D�Q�G���G�L�V�D�G�Y�D�Q�W�D�J�H�V���R�I���H�D�F�K���S�R�O�L�F�\���R�S�W�L�R�Q�����D�V���W�K�H�U�H���L�V���Q�R���R�Q�H-�V�L�]�H-�I�L�W�V-�D�O�O���I�R�U���H-�Z�D�V�W�H��
�S�R�O�L�F�\�� �D�Q�G�� �Z�K�D�W�� �Z�R�U�N�V�� �X�Q�G�H�U�� �V�R�P�H�� �F�R�Q�G�L�W�L�R�Q�V�� �P�D�\�� �E�H�� �L�Q�D�S�S�U�R�S�U�L�D�W�H�� �L�Q�� �R�W�K�H�U�V��
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1.The e-waste challenge  

1 �7�K�H���H-�Z�D�V�W�H���F�K�D�O�O�H�Q�J�H 

�(-�Z�D�V�W�H�� �K�D�V�� �J�D�L�Q�H�G�� �L�Q�F�U�H�D�V�L�Q�J�� �D�W�W�H�Q�W�L�R�Q��
�R�Y�H�U���W�K�H���O�D�V�W�������� �\�H�D�U�V�����7�K�L�V���L�V���L�Q���J�U�H�D�W���S�D�U�W��
�G�X�H�� �W�R�� �W�K�H�� �I�D�F�W�� �W�K�D�W�� �L�W�� �L�V�� �R�Q�H�� �R�I�� �W�K�H�� �I�H�Z��
�Z�D�V�W�H�� �V�W�U�H�D�P�V�� �W�K�D�W���L�V�� �V�W�H�D�G�L�O�\�� �J�U�R�Z�L�Q�J�� �D�Q�G��
�V�K�R�Z�V�� �Q�R�� �V�L�J�Q�� �R�I�� �D�E�D�W�L�Q�J���� �:�K�H�U�H�D�V�� �P�D�Q�\��
�R�W�K�H�U�� �Z�D�V�W�H�� �V�W�U�H�D�P�V�� �D�U�H�� �G�H�F�O�L�Q�L�Q�J���� �H-�Z�D�V�W�H��
�F�R�Q�W�L�Q�X�H�V���W�R���J�U�R�Z���D�W���D�Q���D�Q�Q�X�D�O���U�D�W�H���R�I������������������������������������������������������������������������������������������������������ 
 
 

 
 
 
�D�E�R�X�W�� ���� �S�H�U�� �F�H�Q�W�� �J�O�R�E�D�O�O�\���� �D�V�� �V�K�R�Z�Q�� �L�Q�� �W�K�H��
�I�L�J�X�U�H�V���E�H�O�R�Z�����7�K�H���S�U�R�E�O�H�P���L�V���J�U�R�Z�L�Q�J���H�[��
�S�R�Q�H�Q�W�L�D�O�O�\�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�L�Q�J�� �Z�R�U�O�G���� �D�Q�G��
�W�K�H�� �8�1�8-�K�R�V�W�H�G�� �6�W�H�S�� �L�Q�L�W�L�D�W�L�Y�H�� �F�D�O�F�X�O�D�W�H�V��
�W�K�D�W�� �Y�R�O�X�P�H�V�� �F�R�X�O�G�� �J�U�R�Z�� �E�\�� �D�V�� �P�X�F�K�� ��������
�S�H�U�� �F�H�Q�W�� �R�Y�H�U�� �W�K�H�� �Q�H�[�W�� �G�H�F�D�G�H�� �L�Q�� �V�R�P�H��
�F�R�X�Q�W�U�L�H�V��1�� 

�7�D�E�O�H�������(�Y�R�O�X�W�L�R�Q���R�I���*�O�R�E�D�O���(-�:�D�V�W�H���9�R�O�X�P�H�V�����7�R�Q�Q�H�V���R�I���(-�Z�D�V�W�H�� 
Continent Region 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Africa Eastern Africa 0,1 0,1 0,2 0,2 0,2 0,2 0,2 0,3 0,3 

Africa Middle Africa 0,1 0,1 0,1 0,1 0,1 0,1 0,2 0,2 0,2 

Africa Northern Africa 0,5 0,6 0,6 0,7 0,8 0,8 0,9 1,0 1,1 

Africa Southern Africa 0,3 0,3 0,3 0,3 0,4 0,4 0,4 0,4 0,4 

Africa Western Africa 0,2 0,2 0,3 0,3 0,3 0,3 0,4 0,4 0,4 

Americas Caribbean 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 

Americas Central America 0,9 0,9 1,0 1,0 1,1 1,1 1,2 1,3 1,3 

Americas Northern America 6,8 7,0 7,3 7,5 7,6 7,8 7,9 8,1 8,3 

Americas South America 1,9 2,1 2,2 2,4 2,6 2,7 2,9 3,0 3,2 

Asia Central Asia 0,1 0,1 0,2 0,2 0,2 0,2 0,2 0,3 0,3 

Asia Eastern Asia 6,4 6,9 7,5 8,2 8,9 9,6 10,4 11,2 11,9 

Asia South-Eastern Asia 1,2 1,3 1,4 1,5 1,7 1,8 2,0 2,1 2,2 

Asia Southern Asia 1,7 1,9 2,1 2,3 2,5 2,7 3,0 3,2 3,4 

Asia Western Asia 1,2 1,3 1,3 1,4 1,5 1,6 1,7 1,8 1,9 

Europe Eastern Europe 2,0 2,2 2,3 2,4 2,5 2,7 2,8 2,9 3,0 

Europe Northern Europe 2,1 2,1 2,2 2,3 2,3 2,3 2,4 2,4 2,4 

Europe Southern Europe 2,3 2,4 2,5 2,6 2,6 2,6 2,7 2,7 2,7 

Europe Western Europe 3,8 3,9 4,0 4,1 4,1 4,2 4,2 4,3 4,4 

Oceania Australia and New Ze-
aland 

0,5 0,5 0,5 0,5 0,5 0,6 0,6 0,6 0,6 

Oceania Melanesia  micronesia 
and polynesia 

0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

total  32,3 34,2 36,1 38,1 40,1 42,0 44,1 46,1 48,2 

Unit: million metric tonnes = 1 000 000 000 kg 

Source: Baldé, C.P., Wang, F., Kuehr, R., Huisman, J. (2015), The global e-waste monitor �± 2014, 
United Nations University, IAS �± SCYCLE, Bonn, Germany. 

�7�K�H�� �L�Q�F�U�H�D�V�H�� �L�Q�� �H-�Z�D�V�W�H�� �L�V�� �W�K�H�� �Y�L�V�L�E�O�H��
�V�\�P�S�W�R�P�� �R�I�� �W�K�H�� �³�P�D�N�H���� �F�R�Q�V�X�P�H�� �D�Q�G�� �G�L�V��
�S�R�V�H�´�� �F�X�O�W�X�U�H�� �W�K�D�W�� �K�D�V�� �S�H�U�P�H�D�W�H�G�� �W�K�H�� �G�H��
�Y�H�O�R�S�H�G���Z�R�U�O�G���D�Q�G���L�V���Q�R�Z���V�S�U�H�D�G�L�Q�J���D�F�U�R�V�V��
�W�K�H�� �G�H�Y�H�O�R�S�L�Q�J�� �Z�R�U�O�G���� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�� �H-
�Z�D�V�W�H���I�O�R�Z���L�V���R�I���V�L�J�Q�L�I�L�F�D�Q�W���L�Q�W�H�U�H�V�W���W�R���S�R�O�L��
�F�\�P�D�N�H�U�V���� �E�H�F�D�X�V�H�� �L�W�� �K�D�V�� �D�� �X�Q�L�T�X�H�� �F�R�P�E�L��
�Q�D�W�L�R�Q�� �R�I�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���� �L�Q�F�O�X�G�L�Q�J�� �W�K�U�H�D�W�V��

�W�R�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �K�X�P�D�Q�� �K�H�D�O�W�K��
�W�K�U�R�X�J�K�� �L�P�S�U�R�S�H�U�O�\�� �G�L�V�F�D�U�G�H�G�� �P�D�W�H�U�L�D�O�V����
�S�R�W�H�Q�W�L�D�O�� �R�S�S�R�U�W�X�Q�L�W�L�H�V�� �W�R�� �U�H�W�D�L�Q�� �Y�D�O�X�D�E�O�H��
�U�H�V�R�X�U�F�H�V�� �E�\�� �F�O�R�V�L�Q�J�� �W�K�H�� �O�R�R�S�� �R�I�� �P�D�W�H�U�L�D�O��
�I�O�R�Z�V�� �D�Q�G�� �S�U�R�Y�L�G�L�Q�J�� �S�R�V�L�W�L�Y�H�� �V�R�F�L�D�O�� �R�X�W��
�F�R�P�H�V���E�\���J�H�Q�H�U�D�W�L�Q�J���M�R�E�V���D�Q�G���E�X�V�L�Q�H�V�V���R�S��
�S�R�U�W�X�Q�L�W�L�H�V�� �U�H�O�D�W�H�G�� �W�R�� �S�U�R�S�H�U�� �G�L�V�S�R�V�D�O�� �D�Q�G��
�W�U�H�D�W�P�H�Q�W���� �7�K�H�U�H�� �D�U�H�� �D�O�V�R�� �D�� �Q�X�P�E�H�U�� �R�I�� �N�H�\��



 
 

 
 
11                                              Solving the e-waste problem (Step) Initiative Green Paper 

 

 

   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�V�W�U�D�W�H�J�L�F�� �P�D�W�H�U�L�D�O�V�� �F�R�Q�W�D�L�Q�H�G�� �L�Q�� �H-�Z�D�V�W�H��
�F�H�Q�W�U�D�O���W�R���H�Q�D�E�O�L�Q�J���W�K�H���J�U�R�Z�W�K���R�I���J�U�H�H�Q���L�Q��
�G�X�V�W�U�L�H�V���� �V�X�F�K�� �D�V�� �V�R�O�D�U�� �F�H�O�O�� �P�D�Q�X�I�D�F�W�X�U�L�Q�J����
�H�O�H�F�W�U�L�F�� �F�D�U�� �S�U�R�G�X�F�W�L�R�Q���� �E�D�W�W�H�U�L�H�V�� �D�Q�G�� �Z�L�Q�G��
�W�X�U�E�L�Q�H�V���� �,�P�S�O�H�P�H�Q�W�L�Q�J�� �H�I�I�H�F�W�L�Y�H�� �³�W�D�N�H-
�E�D�F�N�´�� �V�\�V�W�H�P�V�� �I�R�U�� �H�O�H�F�W�U�R�Q�L�F�� �D�Q�G�� �H�O�H�F�W�U�L�F�D�O��
�H�T�X�L�S�P�H�Q�W�� �U�H�D�F�K�L�Q�J�� �W�K�H�� �H�Q�G�� �R�I�� �L�W�V�� �X�V�H�I�X�O��
�O�L�I�H���V�K�R�X�O�G���E�H���D���S�U�L�R�U�L�W�\���I�R�U���D�O�O���D�F�W�R�U�V���L�Q�W�H�U��
�D�F�W�L�Q�J�� �Z�L�W�K�� �W�K�L�V�� �H�T�X�L�S�P�H�Q�W���L�Q�� �R�U�G�H�U���W�R�� �R�I�I��
�V�H�W�� �W�K�H�� �W�K�U�H�D�W�V�� �D�Q�G�� �F�D�S�W�X�U�H�� �W�K�H�� �E�H�Q�H�I�L�W�V�� �R�I��
�P�D�Q�D�J�L�Q�J���W�K�L�V���P�D�W�H�U�L�D�O�� 
�7�K�H�� �P�D�Q�\�� �I�D�F�H�W�V�� �R�I�� �W�K�H�� �H-�Z�D�V�W�H�� �S�U�R�E�O�H�P��
�V�W�H�P�� �I�U�R�P�� �W�K�U�H�H�� �N�H�\�� �F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�� �R�I�� �W�K�L�V��
�Z�D�V�W�H�� �V�W�U�H�D�P���� �������� �W�K�H�� �D�I�R�U�H�P�H�Q�W�L�R�Q�H�G�� �F�R�Q��
�W�L�Q�X�H�G�� �L�Q�F�U�H�D�V�H�� �L�Q�� �R�Y�H�U�D�O�O�� �Y�R�O�X�P�H�V���� �������� �H-
�Z�D�V�W�H���� �G�H�V�S�L�W�H�� �V�X�E�V�W�D�Q�F�H�� �E�D�Q�V�� �D�U�R�X�Q�G�� �W�K�H��
�Z�R�U�O�G���� �F�R�Q�W�L�Q�X�H�V�� �W�R�� �F�R�Q�W�D�L�Q�� �Q�X�P�H�U�R�X�V�� �P�D��
�W�H�U�L�D�O�V�� �W�K�D�W�� �D�U�H�� �F�R�Q�V�L�G�H�U�H�G�� �W�R�[�L�F�� �D�Q�G�� �K�D�Y�H��
�O�H�G�� �W�R�� �L�Q�F�U�H�D�V�H�G�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �F�R�Q�F�H�U�Q��
�D�E�R�X�W�� �L�P�S�U�R�S�H�U�� �G�L�V�S�R�V�D�O�� �D�Q�G�� �W�U�H�D�W�P�H�Q�W�� �R�I��
�W�K�H�V�H�� �S�U�R�G�X�F�W�V���� �D�Q�G�� �������� �W�K�H�� �F�R�V�W�V�� �R�I�� �U�H�F�\��
�F�O�L�Q�J���H-�Z�D�V�W�H���F�D�Q���H�[�F�H�H�G���W�K�H���U�H�Y�H�Q�X�H�V���J�H�Q��
�H�U�D�W�H�G���I�U�R�P���W�K�H���U�H�F�R�Y�H�U�H�G���P�D�W�H�U�L�D�O�V�����7�K�H�V�H��
�K�L�J�K�� �F�R�V�W�V�� �R�I�� �S�U�R�S�H�U�� �U�H�F�\�F�O�L�Q�J�� �D�U�H�� �G�X�H�� �H�L��
�W�K�H�U�� �W�R�� �W�K�H�� �F�R�P�S�O�H�[�� �P�D�Q�D�J�H�P�H�Q�W�� �U�H�T�X�L�U�H�G��
�W�R�� �F�R�Q�W�D�L�Q�� �W�K�H�� �K�D�]�D�U�G�R�X�V�� �P�D�W�H�U�L�D�O�V�� �R�U�� �E�H��
�F�D�X�V�H���R�I���W�K�H���G�L�I�I�L�F�X�O�W�\���R�I���V�H�S�D�U�D�W�L�Q�J���K�L�J�K�O�\��
�F�R�P�P�L�Q�J�O�H�G�� �P�D�W�H�U�L�D�O�V�� �L�Q�� �F�R�P�S�O�H�[�� �S�U�R�G��
�X�F�W�V���� �Z�K�L�F�K�� �O�H�D�G�V�� �W�R�� �S�U�R�E�O�H�P�V�� �D�U�R�X�Q�G�� �I�L��
�Q�D�Q�F�L�Q�J���U�H�V�S�R�Q�V�L�E�O�H���P�D�Q�D�J�H�P�H�Q�W�����7�K�L�V���F�D�Q��

�L�Q�F�H�Q�W�L�Y�L�V�H�� �W�K�H�� �L�O�O�H�J�D�O�� �W�U�D�Q�V�E�R�X�Q�G�D�U�\�� �V�K�L�S��
�P�H�Q�W�� �R�I�� �X�V�H�G�� �(�O�H�F�W�U�L�F�D�O�� �D�Q�G�� �(�O�H�F�W�U�R�Q�L�F��
�(�T�X�L�S�P�H�Q�W�� ���(�(�(���� �W�R�� �F�R�X�Q�W�U�L�H�V�² �X�Q�G�H�U�� �W�K�H��
�J�X�L�V�H�� �R�I�� �U�H�X�V�H�²�Z�K�H�U�H�� �W�K�H�\�� �F�D�Q�� �E�H�� �U�H�F�\��
�F�O�H�G�� �D�W�� �D�� �O�R�Z�H�U�� �F�R�V�W���� �O�H�D�G�L�Q�J�� �W�R�� �L�Q�F�U�H�D�V�H�G��
�S�U�R�I�L�W�� �I�R�U�� �W�K�H�� �E�U�R�N�H�U�V�� �E�X�W�� �Z�L�W�K�R�X�W�� �W�K�H�� �V�D�I�H��
�P�D�Q�D�J�H�P�H�Q�W���R�I���W�K�H���K�D�]�D�U�G�R�X�V���F�R�P�S�R�Q�H�Q�W�V���� 
�7�K�H�� �F�R�P�E�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H�V�H�� �I�D�F�H�W�V�� �F�D�Q�� �U�H�V�X�O�W��
�L�Q�� �H-�Z�D�V�W�H�� �I�O�R�Z�V�� �E�H�L�Q�J�� �K�D�Q�G�O�H�G�� �Z�L�W�K�R�X�W��
�G�X�H�� �G�L�O�L�J�H�Q�F�H�� �S�D�L�G�� �W�R�� �W�K�H�� �K�D�]�D�U�G�R�X�V�� �I�U�D�F��
�W�L�R�Q�V�� �W�K�D�W�� �P�D�\�� �H�V�F�D�S�H�� �L�Q�W�R�� �W�K�H�� �H�Q�Y�L�U�R�Q��
�P�H�Q�W���� �F�D�X�V�L�Q�J�� �K�D�U�P�� �W�R�� �K�X�P�D�Q�� �K�H�D�O�W�K�� �D�Q�G��
�W�K�H�� �Q�D�W�X�U�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �R�U�� �H�[�S�R�U�W�H�G�� �W�R��
�F�R�X�Q�W�U�L�H�V�� �Z�K�H�U�H�� �W�K�H�� �H�F�R�Q�R�P�L�F�V�� �R�I�� �U�H�F�\��
�F�O�L�Q�J�� �F�D�Q�� �E�H�� �S�U�R�I�L�W�D�E�O�H���� �P�D�L�Q�O�\�� �G�X�H�� �W�R��
�F�K�H�D�S�� �O�D�E�R�X�U�� �R�U�� �W�K�H�� �L�P�S�U�R�S�H�U�� �W�U�H�D�W�P�H�Q�W�� �R�I��
�K�D�]�D�U�G�R�X�V�� �I�U�D�F�W�L�R�Q�V���� �,�Q�� �D�G�G�L�W�L�R�Q���� �F�R�P�S�O�H�[��
�F�R�P�E�L�Q�D�W�L�R�Q�V�� �R�I�� �P�D�W�H�U�L�D�O�V�� �F�R�X�S�O�H�G�� �Z�L�W�K��
�V�X�E�V�W�D�Q�G�D�U�G���W�U�H�D�W�P�H�Q�W���D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �P�H�W�K��
�R�G�V�� �F�D�Q�� �O�H�D�G�� �W�R�� �D�� �O�R�V�V�� �R�I�� �N�H�\�� �U�H�V�R�X�U�F�H�V��
�O�R�F�N�H�G���L�Q���W�K�H���H-�Z�D�V�W�H�����$�V���V�K�R�Z�Q���L�Q���7�D�E�O�H��������
�P�D�Q�\�� �H�O�H�P�H�Q�W�V�� �Y�L�W�D�O�� �W�R�� �W�K�H�� �S�U�R�G�X�F�W�L�R�Q�� �R�I��
�(�(�(�� �D�U�H�� �L�Q�� �V�X�E�V�W�D�Q�W�L�D�O�� �G�H�F�O�L�Q�H�� �L�Q�� �W�K�H��
�(�D�U�W�K�¶�V���F�U�X�V�W�����(�Y�H�Q���W�K�R�X�J�K���U�H�V�H�U�Y�H�V���V�K�R�X�O�G��
�E�H�� �V�H�H�Q�� �P�R�U�H�� �D�V�� �D�� �V�Q�D�S�V�K�R�W�� �R�I�� �N�Q�R�Z�Q�� �H�[��
�W�U�D�F�W�D�E�O�H�� �U�H�V�H�U�Y�H�V�� �U�D�W�K�H�U�� �W�K�D�Q�� �D�� �S�U�H�G�L�F�W�L�R�Q��
�R�I���I�X�W�X�U�H���D�Y�D�L�O�D�E�L�O�L�W�\�����Z�K�D�W���L�V���X�Q�G�H�Q�L�D�E�O�H���L�V��
�W�K�D�W�� �U�H�V�H�U�Y�H�V�� �D�U�H�� �I�L�Q�L�W�H�� �D�Q�G�� �W�K�D�W�� �I�R�U�� �V�R�P�H��
�P�D�W�H�U�L�D�O�V���� �Z�H�� �P�D�\�� �V�H�H�� �V�X�S�S�O�\�� �F�R�Q�V�W�U�D�L�Q�H�G��
�D�W���L�Q���W�K�H���I�X�W�X�U�H�� 
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1.The e-waste challenge  

 
�7�K�H�� �I�R�U�H�F�D�V�W�H�G�� �V�F�D�U�F�L�W�\�� �F�R�X�S�O�H�G�� �Z�L�W�K�� �L�Q��
�F�U�H�D�V�H�G�� �G�H�P�D�Q�G�� �I�U�R�P�� �P�D�Q�X�I�D�F�W�X�U�H�U�V�� �D�Q�G��
�F�R�Q�V�X�P�H�U�V���K�D�V���O�H�G���W�R���W�K�H���S�U�L�F�H���R�I���F�R�P�P�R�G��
�L�W�L�H�V���U�L�V�L�Q�J���D�W���D�Q���D�F�F�H�O�H�U�D�W�H�G���S�D�F�H���L�Q���U�H�F�H�Q�W��
�\�H�D�U�V���� �D�V�� �L�O�O�X�V�W�U�D�W�H�G�� �L�Q�� �)�L�J�X�U�H�� ������ �$�O�W�K�R�X�J�K��

���������� �Z�D�V�� �D�� �K�L�J�K�� �S�R�L�Q�W���L�Q�� �F�R�P�P�R�G�L�W�\�� �S�U�L�F��
�H�V���� �Z�L�W�K�� ��������-������ �V�K�R�Z�L�Q�J�� �D�� �V�P�D�O�O�� �G�H�F�O�L�Q�H����
�F�X�U�U�H�Q�W���S�U�L�F�H�V���U�H�P�D�L�Q���K�L�J�K�H�U���W�K�D�Q���W�K�H���R�Y�H�U��
�D�O�O�� �W�U�H�Q�G�� �R�I�� �W�K�H�� �����W�K�� �F�H�Q�W�X�U�\�� �Z�R�X�O�G�� �K�D�Y�H��
�S�U�H�G�L�F�W�H�G��

 

 
�)�L�J�X�U�H�������6�K�D�U�S���S�U�L�F�H���L�Q�F�U�H�D�V�H���V�L�Q�F�H�������������K�D�Y�H���H�U�D�V�H�G���D�O�O���W�K�H���U�H�D�O���S�U�L�F�H���G�H�F�O�L�Q�H���R�I���W�K�H�������W�K���F�H�Q�W�X�U�\ 

�6�R�X�U�F�H�����0�F�N�L�Q�V�H�\���5�H�S�R�U�W�����7�R�Z�D�U�G�V���D���&�L�U�F�X�O�D�U���(�F�R�Q�R�P�\���������� 
 
�7�K�H���W�K�U�H�D�W���R�I���U�H�V�R�X�U�F�H���G�H�S�O�H�W�L�R�Q���U�H�S�U�H�V�H�Q�W�V��
�R�Q�H�� �R�I�� �W�K�H�� �J�U�H�D�W�� �L�Q�F�H�Q�W�L�Y�H�V�� �W�K�D�W�� �P�D�\�� �K�H�O�S��
�H�Q�V�X�U�H���W�K�D�W���H-�Z�D�V�W�H���L�V���S�U�R�S�H�U�O�\���P�D�Q�D�J�H�G���L�Q��
�W�K�H�� �I�X�W�X�U�H���� �7�K�H�� �U�H�F�R�Y�H�U�\�� �R�I�� �W�K�H�� �Y�D�O�X�D�E�O�H��
�P�D�W�H�U�L�D�O�V�� �L�Q�� �H-�Z�D�V�W�H�� �F�D�Q�� �D�O�O�H�Y�L�D�W�H�� �V�R�P�H��
�Q�H�H�G�� �I�R�U�� �P�L�Q�L�Q�J�� �Y�L�U�J�L�Q�� �P�D�W�H�U�L�D�O�V���� �7�K�L�V�� �Q�R�W��
�R�Q�O�\�� �P�L�W�L�J�D�W�H�V�� �W�K�H�� �G�H�V�W�U�X�F�W�L�R�Q�� �F�D�X�V�H�G�� �E�\��
�P�L�Q�L�Q�J�����E�X�W���L�W���D�O�V�R���K�H�O�S�V���U�H�G�X�F�H���W�K�H���T�X�D�Q�W�L��
�W�L�H�V�� �R�I�� �J�U�H�H�Q�K�R�X�V�H�� �J�D�V�� �H�P�L�V�V�L�R�Q�V�� �D�V�V�R�F�L�D�W��
�H�G�� �Z�L�W�K�� �H�[�W�U�D�F�W�L�Q�J�� �D�Q�G�� �U�H�I�L�Q�L�Q�J�� �Y�L�U�J�L�Q�� �U�D�Z��
�P�D�W�H�U�L�D�O�V���� �)�R�U�� �H�[�D�P�S�O�H���� �W�K�H�� �X�U�E�D�Q�� �P�L�Q�L�Q�J��
�R�I�� �H-�Z�D�V�W�H�� �F�R�X�O�G�� �S�U�R�Y�L�G�H�� ������ �W�R�� ������ �W�L�P�H�V��
�J�U�H�D�W�H�U�� �F�R�Q�F�H�Q�W�U�D�W�L�R�Q�V�� �R�I�� �Y�D�O�X�D�E�O�H�� �P�D�W�H�U�L��
�D�O�V�����V�X�F�K���D�V���J�R�O�G�����V�L�O�Y�H�U���D�Q�G���S�O�D�W�L�Q�X�P�����W�K�D�Q��
�I�U�R�P���P�L�Q�H�G���R�U�H���H�[�W�U�D�F�W�L�R�Q�����7�K�L�V���P�H�D�Q�V���W�K�D�W��
�P�R�U�H�� �P�D�W�H�U�L�D�O�V�� �D�U�H�� �D�Y�D�L�O�D�E�O�H�� �I�R�U�� �W�K�H�� �V�D�P�H��
�D�P�R�X�Q�W���R�I���H�I�I�R�U�W�����Z�K�L�O�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���S�R�O��

�O�X�W�L�R�Q�� �L�V�� �U�H�G�X�F�H�G��2���7�K�H�� �L�Q�F�U�H�D�V�H�G�� �S�U�L�F�H�� �R�I��
�F�R�P�P�R�G�L�W�L�H�V�� �L�Q�G�L�F�D�W�H�V�� �D�� �J�U�H�D�W�H�U�� �L�Q�F�H�Q�W�L�Y�H��
�W�R�� �W�K�H�� �U�H�F�\�F�O�L�Q�J�� �L�Q�G�X�V�W�U�\�� �W�R�� �L�Q�Y�H�V�W�� �L�Q�� �W�K�H��
�D�S�S�U�R�S�U�L�D�W�H���F�R�P�E�L�Q�D�W�L�R�Q���R�I���P�D�Q�X�D�O���V�H�S�D�U�D��
�W�L�R�Q�� �W�H�F�K�Q�L�T�X�H�V�� �D�Q�G�� �W�H�F�K�Q�R�O�R�J�L�F�D�O�� �L�Q�I�U�D��
�V�W�U�X�F�W�X�U�H���W�R���H�Q�V�X�U�H���W�K�D�W���W�K�H���J�U�H�D�W�H�V�W���D�P�R�X�Q�W��
�R�I�� �Y�D�O�X�D�E�O�H�� �P�D�W�H�U�L�D�O�� �L�V�� �H�[�W�U�D�F�W�H�G�� �I�U�R�P�� �H-
�Z�D�V�W�H���� 
�7�K�H�U�H���D�U�H���D�O�V�R���S�R�V�L�W�L�Y�H���V�R�F�L�D�O���R�S�S�R�U�W�X�Q�L�W�L�H�V��
�L�Q���F�U�H�D�W�L�Q�J�� �J�R�R�G���H-�Z�D�V�W�H���P�D�Q�D�J�H�P�H�Q�W���V�\�V��
�W�H�P�V���� �0�D�Q�\�� �U�H�S�R�U�W�V�� �D�Q�G�� �V�W�X�G�L�H�V�� �L�Q�G�L�F�D�W�H��
�W�K�D�W�� �L�Q�F�U�H�D�V�L�Q�J�� �W�K�H�� �W�R�W�D�O�� �D�P�R�X�Q�W�� �R�I�� �F�R�O�O�H�F��
�W�L�R�Q�� �F�D�Q�� �F�U�H�D�W�H�� �M�R�E�� �R�S�H�Q�L�Q�J�V�� �L�Q�� �F�R�O�O�H�F�W�L�R�Q��
�V�H�U�Y�L�F�H�V�����W�K�H���U�H�F�\�F�O�L�Q�J���L�Q�G�X�V�W�U�\�� �D�Q�G���W�K�H���U�H��
�S�D�L�U�� �D�Q�G�� �U�H�P�D�Q�X�I�D�F�W�X�U�H�� �V�H�F�W�R�U���� �S�U�R�Y�L�G�H�G��
�W�K�D�W�� �D�G�G�L�W�L�R�Q�D�O�� �Y�R�O�X�P�H�V�� �D�U�H�� �Q�R�W�� �S�U�R�F�H�V�V�H�G��
�W�K�U�R�X�J�K�� �L�Q�F�U�H�D�V�H�G�� �D�X�W�R�P�D�W�L�R�Q��3���7�K�H�V�H�� �R�S��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�S�R�U�W�X�Q�L�W�L�H�V�� �F�R�X�O�G�� �E�H�� �O�H�Y�H�U�D�J�H�G�� �D�V�� �P�D�Q�X�D�O��
�G�H�Y�L�F�H���G�L�V�P�D�Q�W�O�L�Q�J���E�H�I�R�U�H���S�U�R�F�H�V�V�L�Q�J���D�W���W�K�H��
�U�H�F�\�F�O�L�Q�J���I�D�F�L�O�L�W�\���E�H�F�R�P�H�V���W�K�H���Q�R�U�P���W�R���H�[��
�W�U�D�F�W�� �H�Y�H�U-�S�X�U�H�U�� �I�U�D�F�W�L�R�Q�V�� �D�Q�G�� �D�V�� �U�H�X�V�H�� �D�Q�G��
�U�H�P�D�Q�X�I�D�F�W�X�U�L�Q�J�� �E�H�F�R�P�H�� �Q�R�U�P�D�O�L�V�H�G�� �S�D�U�W�V��
�R�I�� �D�� �S�U�R�G�X�F�W�¶�V�� �O�L�I�H�F�\�F�O�H���� �$�V�� �V�H�H�Q�� �L�Q�� �)�L�J�X�U�H��
�������H�D�F�K���E�O�X�H���O�R�R�S���U�H�S�U�H�V�H�Q�W�V���D�Q���R�S�S�R�U�W�X�Q�L�W�\��

�W�R�� �Q�R�W�� �R�Q�O�\�� �K�H�O�S�� �S�U�R�W�H�F�W�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W��
�D�Q�G�� �K�X�P�D�Q�� �K�H�D�O�W�K�� �E�X�W�� �D�O�V�R�� �W�R�� �S�U�H�V�H�U�Y�H�� �U�H��
�V�R�X�U�F�H�V���D�Q�G���F�U�H�D�W�H���P�H�D�Q�L�Q�J�I�X�O���M�R�E�V���L�Q���D�U�H�D�V��
�V�X�F�K���D�V���H�T�X�L�S�P�H�Q�W���P�D�L�Q�W�H�Q�D�Q�F�H���D�Q�G���G�H�Y�L�F�H��
�D�Q�G���F�R�P�S�R�Q�H�Q�W���U�H�I�X�U�E�L�V�K�P�H�Q�W���D�Q�G���U�H�P�D�Q�X��
�I�D�F�W�X�U�L�Q�J��

 

 
�)�L�J�X�U�H�������7�K�H���&�L�U�F�X�O�D�U���(�F�R�Q�R�P�\���±���D�Q���L�Q�G�X�V�W�U�L�D�O���V�\�V�W�H�P���W�K�D�W���L�V���U�H�V�W�R�U�D�W�L�Y�H���E�\���G�H�V�L�J�Q 

�6�R�X�U�F�H���±���(�O�O�H�Q���0�D�F�D�U�W�K�X�U���)�R�X�Q�G�D�W�L�R�Q 
 
�7�K�H�V�H���F�R�Q�F�H�U�Q�V���D�Q�G���R�S�S�R�U�W�X�Q�L�W�L�H�V���K�D�Y�H���O�H�G��
�S�R�O�L�F�\�P�D�N�H�U�V�� �D�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G�� �W�R�� �F�U�H�D�W�H��
�V�\�V�W�H�P�V�� �W�R�� �F�R�O�O�H�F�W�� �D�Q�G�� �S�U�R�F�H�V�V�� �H-�Z�D�V�W�H�� �H�L��
�W�K�H�U���W�K�U�R�X�J�K���G�L�U�H�F�W���U�H�J�X�O�D�W�L�R�Q���R�U���E�\���S�U�R�Y�L�G��
�L�Q�J�� �W�K�H�� �Q�H�F�H�V�V�D�U�\�� �L�Q�F�H�Q�W�L�Y�H�V���� �7�K�H�V�H�� �V�\�V��
�W�H�P�V�� �D�U�H�� �D�O�V�R�� �N�Q�R�Z�Q�� �D�V�� �³�W�D�N�H-�E�D�F�N�� �V�\�V��
�W�H�P�V�´���� �-�D�S�D�Q���� �7�D�L�Z�D�Q���� �7�K�D�L�O�D�Q�G���� �,�Q�G�L�D����
�&�K�L�Q�D�� �D�Q�G�� �6�R�X�W�K�� �.�R�U�H�D�� �K�D�Y�H�� �G�H�Y�H�O�R�S�H�G��
�D�Q�G�� �L�P�S�O�H�P�H�Q�W�H�G�� �H-�Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �O�D�Z�V��
�L�Q���$�V�L�D���� �)�X�U�W�K�H�U���� �W�K�H���0�H�P�E�H�U���6�W�D�W�H�V���R�I�� �W�K�H��
�(�X�U�R�S�H�D�Q���8�Q�L�R�Q�����(�8���� �K�D�Y�H���U�H�F�H�Q�W�O�\4���F�R�P��
�S�O�H�W�H�G�� �W�K�H�� �X�S�G�D�W�H�� �R�I�� �W�K�H�� �:�D�V�W�H�� �(�O�H�F�W�U�L�F�D�O��
�D�Q�G�� �(�O�H�F�W�U�R�Q�L�F�� �(�T�X�L�S�P�H�Q�W�� ���:�(�(�(���� �'�L��

�U�H�F�W�L�Y�H���� �Z�K�L�F�K�� �K�D�V�� �D�V�V�L�J�Q�H�G�� �S�U�R�G�X�F�H�U�V�� �W�K�H��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���W�K�H���I�L�Q�D�Q�F�L�Q�J���D�Q�G���F�R�O�O�H�F��
�W�L�R�Q�� �R�I�� �(�Q�G-�R�I-�/�L�I�H�� ���(�R�/���� �H�O�H�F�W�U�R�Q�L�F�V���� �7�K�H��
�(�X�U�R�S�H�D�Q�� �0�H�P�E�H�U�� �6�W�D�W�H�V�� �D�U�H�� �M�R�L�Q�H�G�� �E�\��
�R�W�K�H�U���(�X�U�R�S�H�D�Q���F�R�X�Q�W�U�L�H�V���Z�L�W�K���V�L�P�L�O�D�U���S�U�R��
�J�U�D�P�V���� �V�X�F�K�� �D�V�� �1�R�U�Z�D�\�� �D�Q�G�� �6�Z�L�W�]�H�U�O�D�Q�G��
�Z�K�R�V�H�� �V�\�V�W�H�P�V�� �S�U�H�G�D�W�H�� �W�K�H�� �(�8�� �V�\�V�W�H�P����
�1�R�U�W�K���$�P�H�U�L�F�D���K�D�V���H�[�S�H�U�L�H�Q�F�H�G���D���U�D�S�L�G���L�Q��
�F�U�H�D�V�H�� �L�Q�� �H-�Z�D�V�W�H�� �O�H�J�L�V�O�D�W�L�Y�H�� �D�F�W�L�Y�L�W�\�� �R�Y�H�U��
�W�K�H�� �S�D�V�W�� �I�H�Z�� �\�H�D�U�V�� �D�V�� �Z�H�O�O���� �$�V�� �R�I�� �6�H�S�W�H�P��
�E�H�U���������������������8���6�����V�W�D�W�H�V���D�Q�G���H�L�J�K�W���&�D�Q�D�G�L��
�D�Q���S�U�R�Y�L�Q�F�H�V���K�D�G���D�O�U�H�D�G�\���L�P�S�O�H�P�H�Q�W�H�G���V�\�V��
�W�H�P�V���R�U���D�S�S�U�R�Y�H�G���O�H�J�L�V�O�D�W�L�R�Q���F�U�H�D�W�L�Q�J���H�O�H�F��
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1.The e-waste challenge  

�W�U�R�Q�L�F�V�� �U�H�F�\�F�O�L�Q�J�� �V�\�V�W�H�P�V���� �7�K�H�U�H�� �U�H�P�D�L�Q�V����
�K�R�Z�H�Y�H�U�����Q�R���D�S�S�H�W�L�W�H���I�R�U���I�H�G�H�U�D�O���O�H�J�L�V�O�D�W�L�R�Q��
�L�Q���H�L�W�K�H�U���F�R�X�Q�W�U�\���D�W���W�K�H���P�R�P�H�Q�W�����,�Q���$�I�U�L�F�D����
�1�L�J�H�U�L�D���� �.�H�Q�\�D�� �D�Q�G���&�D�P�H�U�R�R�Q���K�D�Y�H���D�F�W�L�Y�H��
�O�H�J�L�V�O�D�W�L�R�Q�����D�Q�G���P�D�Q�\���F�R�X�Q�W�U�L�H�V���D�U�H���F�X�U�U�H�Q�W��
�O�\�� �Z�R�U�N�L�Q�J�� �R�Q�� �F�U�H�D�W�L�Q�J�� �D�Q�G�� �I�L�Q�D�O�L�V�L�Q�J�� �H-
�Z�D�V�W�H���O�H�J�L�V�O�D�W�L�R�Q���L�Q���������������,�Q���6�R�X�W�K���$�P�H�U�L��
�F�D���� �$�U�J�H�Q�W�L�Q�D���� �%�U�D�]�L�O���� �&�R�O�X�P�E�L�D���� �(�F�X�D�G�R�U��
�D�Q�G���0�H�[�L�F�R���K�D�Y�H���L�P�S�O�H�P�H�Q�W�H�G���O�H�J�L�V�O�D�W�L�R�Q�� 
�:�K�L�O�H�� �L�W�� �L�V�� �F�R�P�P�H�Q�G�D�E�O�H�� �W�K�D�W�� �S�R�O�L�F�\�P�D�N��
�H�U�V�� �K�D�Y�H�� �E�H�H�Q�� �W�U�\�L�Q�J�� �W�R�� �U�H�V�R�O�Y�H�� �H-�Z�D�V�W�H�� �L�V��
�V�X�H�V���D�U�R�X�Q�G���W�K�H���Z�R�U�O�G�����W�K�H�\���K�D�Y�H���E�H�H�Q���K�L�Q��
�G�H�U�H�G���X�Q�W�L�O���U�H�F�H�Q�W�O�\���E�\���D���O�D�F�N���R�I���N�Q�R�Z�O�H�G�J�H��
�D�Q�G�� �S�U�D�F�W�L�F�D�O�� �H�[�S�H�U�L�H�Q�F�H�� �U�H�O�D�W�H�G�� �W�R�� �Z�K�D�W��
�V�\�V�W�H�P�V���Z�R�X�O�G���E�H�V�W���F�U�H�D�W�H���V�R�O�X�W�L�R�Q�V���I�R�U���H�I��
�I�H�F�W�L�Y�H���P�D�Q�D�J�H�P�H�Q�W���D�Q�G���S�U�R�F�H�V�V�L�Q�J���R�I���(�R�/��
�(�(�(�� �L�Q�� �W�K�H�L�U�� �U�H�V�S�H�F�W�L�Y�H�� �U�H�J�L�R�Q�� �R�U�� �F�R�X�Q�W�U�\����
�,�W���K�D�V���E�H�F�R�P�H���F�O�H�D�U���W�K�D�W���H�[�S�R�U�W�L�Q�J���W�K�H���O�D�Q��
�J�X�D�J�H�� �R�I�� �W�K�H�� �(�X�U�R�S�H�D�Q�� �8�Q�L�R�Q�� �:�(�(�(�� �'�L��
�U�H�F�W�L�Y�H�� �Y�H�U�E�D�W�L�P���� �Z�K�L�F�K�� �L�V�� �Z�L�G�H�O�\�� �V�H�H�Q�� �D�V��
�W�K�H�� �E�H�Q�F�K�P�D�U�N�� �I�R�U�� �H-�Z�D�V�W�H�� �O�H�J�L�V�O�D�W�L�R�Q���� �L�Q��
�X�Q�I�H�D�V�L�E�O�H�� �L�Q�� �P�D�Q�\�� �F�R�X�Q�W�U�L�H�V���� �H�V�S�H�F�L�D�O�O�\��
�W�K�R�V�H�� �W�K�D�W�� �O�D�F�N�� �S�X�E�O�L�F�� �Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W��
�V�\�V�W�H�P�� �D�Q�G�� �D�� �I�R�U�P�D�O�� ���H-���Z�D�V�W�H�� �U�H�F�\�F�O�L�Q�J��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����:�K�H�U�H�D�V���F�R�O�O�H�F�W�L�R�Q���K�D�V���E�H�H�Q��
�W�K�H�� �P�D�M�R�U�� �L�V�V�X�H�� �L�Q�� �G�H�Y�H�O�R�S�H�G�� �F�R�X�Q�W�U�L�H�V����
�Z�L�W�K���K�L�V�W�R�U�L�F���U�D�W�H�V���E�H�L�Q�J���Y�H�U�\���O�R�Z�����G�H�Y�H�O�R�S��
�L�Q�J���F�R�X�Q�W�U�L�H�V���R�I�W�H�Q���H�[�F�H�O���D�W���W�K�L�V���S�D�U�W���R�I���W�K�H��
�S�U�R�F�H�V�V�����+�R�Z�H�Y�H�U�����W�K�H���F�R�O�O�H�F�W�H�G���P�D�W�H�U�L�D�O���L�Q��
�W�K�H�V�H�� �F�R�X�Q�W�U�L�H�V�� �G�R�H�V�� �Q�R�W�� �D�O�Z�D�\�V�� �J�H�W�� �F�K�D�Q��
�Q�H�O�O�H�G�� �L�Q�W�R�� �Z�D�V�W�H�� �V�W�U�H�D�P�V�� �W�K�D�W�� �U�H�V�X�O�W�� �L�Q�� �U�H��

�V�S�R�Q�V�L�E�O�H�� �S�U�R�F�H�V�V�L�Q�J�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J���� �,�W�� �L�V��
�W�K�H�U�H�I�R�U�H���Y�L�W�D�O���W�K�D�W���I�R�U���H�D�F�K���H�O�H�P�H�Q�W���R�I���D�Q�\��
�H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �V�R�O�X�W�L�R�Q���� �O�R�F�D�O�� �F�K�D�U��
�D�F�W�H�U�L�V�W�L�F�V�� �D�Q�G�� �H�[�L�V�W�L�Q�J�� �V�\�V�W�H�P�V�� �D�U�H�� �X�Q�G�H�U��
�V�W�R�R�G���V�R���W�K�D�W���W�K�H���E�H�V�W���S�R�O�L�F�L�H�V���D�Q�G���S�U�R�F�H�V�V��
�H�V���F�D�Q���E�H���D�G�R�S�W�H�G�� 
�7�K�H�U�H���K�D�V���O�R�Q�J���E�H�H�Q���D���Q�H�H�G���I�R�U���J�X�L�G�L�Q�J���L�Q��
�I�R�U�P�D�W�L�R�Q�� �R�Q�� �(�R�/�� �(�(�(�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P��
�G�H�V�L�J�Q���W�K�D�W���Z�R�X�O�G���S�U�R�Y�L�G�H���D�Q���R�Y�H�U�Y�L�H�Z���D�Q�G��
�E�D�F�N�J�U�R�X�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���G�H�V�L�J�Q���D�O�W�H�U�Q�D��
�W�L�Y�H�V�� �D�Q�G�� �K�L�J�K�O�L�J�K�W�� �V�W�U�H�Q�J�W�K�V�� �D�Q�G�� �Z�H�D�N��
�Q�H�V�V�H�V���L�Q���D���Y�D�U�L�H�W�\���R�I���F�R�Q�W�H�[�W�V�����7�K�H���S�U�L�P�D��
�U�\�� �R�E�M�H�F�W�L�Y�H�� �R�I�� �W�K�L�V�� �*�U�H�H�Q�� �3�D�S�H�U�� �L�V�� �W�R�� �D�G��
�G�U�H�V�V�� �W�K�L�V�� �Q�H�H�G�� �E�\�� �S�U�R�Y�L�G�L�Q�J�� �J�X�L�G�D�Q�F�H�� �W�R��
�S�R�O�L�F�\�P�D�N�H�U�V�� �D�Q�G�� �V�\�V�W�H�P�� �D�U�F�K�L�W�H�F�W�V�� �L�Q�W�H�U��
�H�V�W�H�G�� �L�Q�� �F�U�H�D�W�L�Q�J�� �R�U�� �L�P�S�U�R�Y�L�Q�J�� �W�K�H�L�U�� �W�D�N�H-
�E�D�F�N���V�\�V�W�H�P���L�Q���U�H�O�D�W�L�R�Q���W�R���W�K�H���S�R�O�L�F�\���W�R�R�O�V����
�G�H�V�L�J�Q�� �R�I�� �F�R�O�O�H�F�W�L�R�Q�� �V�\�V�W�H�P�V���� �I�L�Q�D�Q�F�L�Q�J��
�V�\�V�W�H�P�V�� �D�Q�G�� �S�R�W�H�Q�W�L�D�O�� �D�O�W�H�U�Q�D�W�L�Y�H�V�� �W�R�� �R�S�H�U��
�D�W�H���V�X�F�K���V�\�V�W�H�P�V�� 
�$�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �L�V�� �D�� �F�R�P�S�O�H�[�� �L�Q�W�H�U-
�U�H�O�D�W�H�G�� �V�W�U�X�F�W�X�U�H�� �W�K�D�W�� �K�D�V�� �I�R�X�U�� �N�H�\�� �F�R�P�S�R��
�Q�H�Q�W�V�������������W�K�H���U�X�O�H�V���W�K�D�W���J�R�Y�H�U�Q���W�K�H���V�\�V�W�H�P����
�������� �W�K�H�� �R�S�H�U�D�W�L�R�Q�D�O�� �D�U�H�D�V�� �R�I�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G��
�S�U�R�F�H�V�V�L�Q�J�������������I�L�Q�D�Q�F�L�Q�J���R�I���W�K�H���V�\�V�W�H�P���D�Q�G��
���������K�R�Z���W�R���F�R�Q�W�U�R�O���W�K�H���I�O�R�Z���R�I���H-�Z�D�V�W�H���L�Q�W�R��
�D�Q�G�� �R�X�W�� �R�I�� �D�� �M�X�U�L�V�G�L�F�W�L�R�Q���� �(�D�F�K�� �F�R�P�S�R�Q�H�Q�W��
�Z�L�O�O�� �E�H�� �D�G�G�U�H�V�V�H�G�� �E�H�O�R�Z�� �Z�L�W�K�� �H�[�D�P�S�O�H�V�� �R�I��
�K�R�Z���W�K�H���D�U�H�D���K�D�V���E�H�H�Q���D�G�G�U�H�V�V�H�G���E�\���S�R�O�L�F�\��
�D�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G�� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �U�H�O�D�W�L�Y�H��
�E�H�Q�H�I�L�W�V�� �D�Q�G�� �L�V�V�X�H�V�� �R�I�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �S�R�O�L�F�\��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

2 �+�R�Z���W�R���U�H�D�G���W�K�L�V��
�G�R�F�X�P�H�Q�W 

�7�K�L�V�� �G�R�F�X�P�H�Q�W�� �L�V�� �E�D�V�H�G�� �R�Q�� �V�F�L�H�Q�W�L�I�L�F�� �H�Y�L��
�G�H�Q�F�H���D�Q�G���O�H�V�V�R�Q�V���O�H�D�U�Q�H�G���I�U�R�P���W�K�H���I�L�H�O�G�����,�W��
�S�U�H�V�H�Q�W�V�� ������ �F�D�V�H�� �V�W�X�G�L�H�V�� �I�U�R�P�� ������ �G�L�I�I�H�U�H�Q�W��
�F�R�X�Q�W�U�L�H�V�����I�L�Y�H���I�U�R�P���$�I�U�L�F�D�����I�R�X�U���I�U�R�P���$�V�L�D����
�R�Q�H���I�U�R�P���/�D�W�L�Q���$�P�H�U�L�F�D�����I�R�X�U���I�U�R�P���W�K�H���(�8��
�D�Q�G���R�Q�H���I�U�R�P���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���� 
�7�K�L�V�� �G�R�F�X�P�H�Q�W�� �E�H�J�L�Q�V�� �L�Q�� �6�H�F�W�L�R�Q�� ���� �Z�L�W�K�� �D��
�G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �R�Y�H�U�D�O�O�� �F�K�D�O�O�H�Q�J�H�V�� �U�H�O�D�W��
�H�G�� �W�R�� �H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �D�Q�G�� �W�K�H�� �E�D�V�L�F��
�V�W�U�X�F�W�X�U�H�� �D�Q�G�� �F�R�P�S�R�Q�H�Q�W�V�� �R�I�� �D�� �W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P���� 
 
�6�H�F�W�L�R�Q�V�� ���� �D�Q�G�� ���� �R�I�� �W�K�L�V�� �S�D�S�H�U�� �G�H�I�L�Q�H�� �D�Q�G��
�D�G�G�U�H�V�V�� �W�K�H�� �U�X�O�H�V�� �W�K�D�W�� �J�R�Y�H�U�Q�� �W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P�V�����7�K�H�V�H���V�H�F�W�L�R�Q�V���I�R�F�X�V���R�Q���F�O�D�U�L�I�\�L�Q�J��
�Z�K�R�� �V�K�R�X�O�G�� �E�H�� �X�O�W�L�P�D�W�H�O�\�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U��
�W�K�H�� �V�X�F�F�H�V�V�� �R�I�� �W�K�H�� �V�\�V�W�H�P�� �D�Q�G�� �I�R�U�� �W�K�H�� �H�Q��
�I�R�U�F�H�P�H�Q�W�� �R�I�� �L�W�V�� �U�X�O�H�V���� �Z�K�D�W�� �S�U�R�G�X�F�W�V��
�V�K�R�X�O�G�� �E�H�� �W�D�U�J�H�W�H�G�� �E�\�� �W�K�H�� �U�X�O�H-�V�H�W�W�L�Q�J�� �D�Q�G��
�S�R�O�L�F�L�H�V���� �D�Q�G�� �Z�K�D�W�� �W�K�H�� �U�R�O�H�V�� �D�Q�G�� �U�H�V�S�R�Q�V�L��
�E�L�O�L�W�L�H�V�� �R�I�� �W�K�H�� �Y�D�U�L�R�X�V�� �V�W�D�N�H�K�R�O�G�H�U�V�� �R�U�� �D�F��
�W�R�U�V���V�K�R�X�O�G���E�H�����$�Q���H�[�D�P�L�Q�D�W�L�R�Q���R�I���W�K�H���S�U�L�Q��
�F�L�S�O�H�� �R�I�� �H�[�W�H�Q�G�H�G�� �S�U�R�G�X�F�H�U�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\��
���(�3�5���� �L�V�� �D�O�V�R�� �S�U�H�V�H�Q�W�H�G���� �Z�L�W�K�� �S�D�U�W�L�F�X�O�D�U��
�H�P�S�K�D�V�L�V�� �R�Q�� �W�K�H�� �F�R�Q�W�H�[�W�� �R�I�� �W�K�L�V�� �W�\�S�H�� �R�I��
�S�U�R�J�U�D�P���L�Q���G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V�� 
�6�H�F�W�L�R�Q�������F�R�Y�H�U�V���W�K�H���R�S�H�U�D�W�L�R�Q�D�O���D�U�H�D�V���R�I���D��
�W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P���� �7�K�H�� �W�R�S�L�F�� �R�I�� �H-�Z�D�V�W�H��
�S�U�H�Y�H�Q�W�L�R�Q�� �D�Q�G�� �L�W�V�� �V�X�F�F�H�V�V�I�X�O�� �P�D�Q�D�J�H�P�H�Q�W��
�L�Q���W�H�U�P�V���R�I���F�R�O�O�H�F�W�L�R�Q�����U�H�X�V�H�����U�H�F�\�F�O�L�Q�J���D�Q�G����
�D�V�� �D�� �O�D�V�W�� �U�H�V�R�U�W���� �G�L�V�S�R�V�D�O�� �Z�L�O�O�� �E�H�� �D�G�G�U�H�V�V�H�G��
�L�Q���G�H�W�D�L�O�� 
 
�6�H�F�W�L�R�Q�������F�R�Y�H�U�V���K�R�Z���V�X�F�K���D���V�\�V�W�H�P���F�D�Q���E�H��
�I�L�Q�D�Q�F�H�G�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �D�O�O�� �R�I�� �W�K�H�� �P�D�Q�D�J�H��
�P�H�Q�W�� �D�F�W�L�Y�L�W�L�H�V�� �D�Q�G�� �R�S�H�U�D�W�L�R�Q�D�O�� �I�X�Q�F�W�L�R�Q�V��
�F�D�Q���E�H���F�D�U�U�L�H�G���R�X�W���Z�L�W�K���D���I�R�F�X�V���R�Q���H�I�I�L�F�L�H�Q��
�F�\�� ���S�H�U�I�R�U�P�D�Q�F�H�� ���� �F�R�V�W���� �D�Q�G�� �H�I�I�H�F�W�L�Y�H�Q�H�V�V��
���W�R�W�D�O���S�H�U�I�R�U�P�D�Q�F�H�����D�Q�G���H�Q�V�X�U�H�V���L�W�V���V�X�V�W�D�L�Q��
�D�E�L�O�L�W�\���D�Q�G���H�Y�H�Q�W�X�D�O���V�X�F�F�H�V�V�� 
 
�6�H�F�W�L�R�Q�������F�R�Y�H�U�V���W�K�H���W�R�S�L�F���R�I���W�U�D�Q�V�E�R�X�Q�G�D�U�\��
�I�O�R�Z�V���R�I���X�V�H�G���S�U�R�G�X�F�W�V���D�Q�G���H-�Z�D�V�W�H�� 
�,�Q�� �D�G�G�L�W�L�R�Q���� �D�Q�\�� �S�R�O�L�F�\�P�D�N�H�U�� �R�U�� �W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P���G�H�V�L�J�Q�H�U���Z�L�O�O���Q�H�H�G���W�R���F�R�Q�V�L�G�H�U���Z�K�D�W��
�W�K�H�� �S�U�L�P�D�U�\�� �J�R�D�O�V�� �D�U�H�� �I�R�U�� �F�U�H�D�W�L�Q�J�� �W�K�H�L�U��
�V�\�V�W�H�P�����7�K�L�V���Z�L�O�O���D�O�O�R�Z���W�K�H�P���W�R���V�H�O�H�F�W���W�K�H�� 

 
 
�E�H�V�W�� �S�R�O�L�F�\�� �F�K�R�L�F�H�V�� �W�R�� �P�H�H�W�� �W�K�H�L�U�� �P�R�V�W��
�L�P�S�R�U�W�D�Q�W�� �J�R�D�O�V���� �6�R�P�H�� �F�R�P�P�R�Q�� �J�R�D�O�V�� �I�R�U��
�H-�Z�D�V�W�H���V�\�V�W�H�P�V���L�Q�F�O�X�G�H�� 

�x �0�R�W�L�Y�D�W�H�� �R�U�L�J�L�Q�D�O�� �H�T�X�L�S�P�H�Q�W��
�P�D�Q�X�I�D�F�W�X�U�H�U�V�� ���2�(�0���� �W�R�� �L�P�S�U�R�Y�H��
�S�U�R�G�X�F�W�� �U�H�F�\�F�O�D�E�L�O�L�W�\���� �U�H�G�X�F�H�� �W�K�H�� �X�V�H��
�R�I���W�R�[�L�F���P�D�W�H�U�L�D�O�V���D�Q�G���L�Q�W�H�J�U�D�W�H���W�K�H�V�H��
�F�R�Q�F�H�S�W�V���L�Q�W�R���S�U�R�G�X�F�W���G�H�V�L�J�Q5�� 

�x �3�U�H�Y�H�Q�W���W�R�[�L�F���P�D�W�H�U�L�D�O�V���I�U�R�P���H�Q�W�H�U�L�Q�J��
�O�D�Q�G�I�L�O�O�V���R�U���E�H�L�Q�J���L�Q�F�L�Q�H�U�D�W�H�G 

�x �5�H�F�R�Y�H�U�� �P�H�W�D�O�V�� �D�Q�G�� �S�O�D�V�W�L�F�V�� �I�U�R�P�� �H-
�Z�D�V�W�H���� �W�K�H�U�H�E�\�� �D�Y�R�L�G�L�Q�J�� �W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �E�X�U�G�H�Q�V�� �D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K���S�U�R�G�X�F�L�Q�J���Y�L�U�J�L�Q���P�D�W�H�U�L�D�O�V 

�x �(�Q�V�X�U�H�� �W�K�D�W�� �H-�Z�D�V�W�H�� �L�V�� �S�U�R�F�H�V�V�H�G�� �L�Q��
�D�Q�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\-�� �D�Q�G�� �V�R�F�L�D�O�O�\-
�U�H�V�S�R�Q�V�L�E�O�H���P�D�Q�Q�H�U 

�x �6�K�D�U�H�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �D�Q�G�� �I�L�Q�D�Q�F�L�D�O��
�R�E�O�L�J�D�W�L�R�Q�V�� �I�R�U�� �H�Q�V�X�U�L�Q�J�� �W�K�H�� �V�D�I�H��
�W�U�H�D�W�P�H�Q�W�� �R�I�� �H-�Z�D�V�W�H�� �D�P�R�Q�J��
�V�W�D�N�H�K�R�O�G�H�U�V 

�x �0�R�W�L�Y�D�W�H�� �F�R�Q�V�X�P�H�U�V�� �W�R�� �G�L�V�S�R�V�H�� �R�I��
�H�T�X�L�S�P�H�Q�W���F�R�U�U�H�F�W�O�\ 

�x �&�U�H�D�W�H�� �D�Q�� �H�I�I�L�F�L�H�Q�W�� �D�Q�G�� �V�X�V�W�D�L�Q�D�E�O�H��
�V�\�V�W�H�P�� �W�K�D�W�� �Z�L�O�O�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H��
�O�R�F�D�O���H�F�R�Q�R�P�\ 

�x �,�P�S�U�R�Y�H�� �W�K�H�� �T�X�D�O�L�W�\�� �D�Q�G�� �K�H�D�O�W�K��
�V�W�D�Q�G�D�U�G�V�� �R�I�� �U�H�F�\�F�O�L�Q�J�� �R�S�H�U�D�W�L�R�Q�V�� �W�R��
�U�H�G�X�F�H�� �Q�H�J�D�W�L�Y�H�� �L�P�S�D�F�W�V�� �R�Q�� �Z�R�U�N�H�U��
�K�H�D�O�W�K 

�x �+�H�O�S�� �E�U�L�G�J�H�� �W�K�H�� �G�L�J�L�W�D�O�� �G�L�Y�L�G�H��
�W�K�U�R�X�J�K���W�K�H���H�[�W�H�Q�V�L�R�Q���R�I���S�U�R�G�X�F�W���O�L�I�H����
�E�\�� �S�U�R�Y�L�G�L�Q�J�� �I�X�Q�F�W�L�R�Q�D�O���� �O�R�Z-�F�R�V�W��
�U�H�S�D�L�U�H�G���D�Q�G���U�H�I�X�U�E�L�V�K�H�G���H�T�X�L�S�P�H�Q�W 

 
�$�� �I�X�Q�G�D�P�H�Q�W�D�O�� �F�K�D�O�O�H�Q�J�H�� �L�Q�� �F�U�H�D�W�L�Q�J�� �D�Q�\��
�V�\�V�W�H�P�� �O�L�H�V�� �L�Q�� �E�D�O�D�Q�F�L�Q�J�� �S�R�W�H�Q�W�L�D�O�O�\�� �F�R�Q��
�I�O�L�F�W�L�Q�J�� �J�R�D�O�V�� �W�R�� �R�S�W�L�P�L�]�H�� �L�W���� �,�W�� �L�V�� �D�O�V�R�� �E�H��
�L�P�S�R�U�W�D�Q�W���W�R���P�D�Q�D�J�H���D�Q�G���D�O�L�J�Q���W�K�H���F�R�P�S�H�W��
�L�Q�J�� �Q�H�H�G�V�� �D�Q�G�� �L�Q�W�H�U�H�V�W�V�� �R�I�� �W�K�H�� �Y�D�U�L�R�X�V��
�V�W�D�N�H�K�R�O�G�H�U�V���� �Z�K�R�� �P�D�\�� �U�D�Q�J�H�� �I�U�R�P�� �O�R�F�D�O��
�D�Q�G�� �Q�D�W�L�R�Q�D�O�� �J�R�Y�H�U�Q�P�H�Q�W�V�� �W�R�� �S�U�R�G�X�F�H�U�V�� �W�R��
�F�R�Q�V�X�P�H�U�V���D�Q�G���F�L�Y�L�O���V�R�F�L�H�W�\���� 
�$�Q���D�U�H�D���W�K�D�W���Z�L�O�O���Q�R�W���E�H���F�R�Y�H�U�H�G���L�Q���W�K�L�V���S�D��
�S�H�U�� �D�U�H�� �W�K�H�� �W�H�F�K�Q�L�F�D�O�� �D�V�S�H�F�W�V�� �R�I�� �S�U�R�F�H�V�V�L�Q�J��
�H-�Z�D�V�W�H�����7�K�L�V���L�V���D�O�U�H�D�G�\���F�R�Y�H�U�H�G���H�[�W�H�Q�V�L�Y�H��
�O�\���L�Q���W�K�H���O�L�W�H�U�D�W�X�U�H6�����D�Q�G���S�R�O�L�F�\�P�D�N�H�U�V���W�\�S�L��
�F�D�O�O�\�� �I�R�F�X�V�� �R�Q�� �G�H�F�L�V�L�R�Q�V�� �U�H�O�D�W�H�G�� �W�R�� �D�V�S�H�F�W�V��
�D�U�R�X�Q�G�� �J�H�Q�H�U�L�F�� �S�U�R�F�H�V�V�L�Q�J�� �V�W�D�Q�G�D�U�G�V�� ���V�X�F�K��
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3.What products should be included and prioritised  

�D�V�� �H�[�S�R�U�W�� �E�D�Q�V�� �R�U�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���� �K�H�D�O�W�K��
�D�Q�G���V�D�I�H�W�\���J�X�L�G�H�O�L�Q�H�V��7���� 
 
�7�K�H�� �L�Q�G�L�Y�L�G�X�D�O�� �H�O�H�P�H�Q�W�V�� �R�I�� �W�K�H�� �V�\�V�W�H�P��
�V�K�R�X�O�G�� �E�H�� �F�R�Q�V�L�G�H�U�H�G�� �P�R�G�X�O�D�U���� �7�K�H�U�H�I�R�U�H����
�W�K�H�� �E�H�V�W�� �V�R�O�X�W�L�R�Q�� �I�R�U�� �D�Q�\�� �L�Q�G�L�Y�L�G�X�D�O�� �F�D�V�H��
�Z�L�O�O�� �E�H�� �D�� �X�Q�L�T�X�H�� �F�R�P�E�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H�� �L�Q��
�V�W�U�X�P�H�Q�W�V���S�U�R�Y�L�G�H�G���� 
 

3 �:�K�D�W���S�U�R�G�X�F�W�V���V�K�R�X�O�G��
�E�H���L�Q�F�O�X�G�H�G���D�Q�G��
�S�U�L�R�U�L�W�L�V�H�G 

3.1 �'�H�W�H�U�P�L�Q�L�Q�J���Z�K�D�W���S�U�R�G��
�X�F�W�V���V�K�R�X�O�G���E�H���L�Q���V�F�R�S�H 

���������� �:�K�\�� �W�K�L�V�� �S�R�O�L�F�\�� �D�U�H�D�� �L�V��
�L�P�S�R�U�W�D�Q�W 

�$�� �F�U�L�W�L�F�D�O�� �W�R�S�L�F�� �I�R�U�� �D�� �S�U�R�S�R�V�H�G�� �W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P�� �L�V�� �W�R�� �D�G�G�U�H�V�V�� �L�V�� �W�K�H�� �V�F�R�S�H�� �R�I�� �S�U�R�G��
�X�F�W�V���W�K�D�W���V�K�R�X�O�G���E�H���F�R�Y�H�U�H�G�����$�O�W�K�R�X�J�K���H�Y�H��
�U�\���V�\�V�W�H�P���V�K�R�X�O�G���K�D�Y�H���D�V���L�W�V���O�R�Q�J-�W�H�U�P���J�R�D�O��
�W�R�� �F�R�Y�H�U�� �D�O�O�� �(�(�(���� �L�Q�L�W�L�D�O�� �L�W�H�U�D�W�L�R�Q�V�� �F�D�Q�� �I�R��
�F�X�V�� �R�Q�� �D�� �U�H�G�X�F�H�G�� �V�F�R�S�H�� �W�R�� �H�I�I�H�F�W�L�Y�H�O�\�� �D�Q�G��
�H�I�I�L�F�L�H�Q�W�O�\�� �D�G�G�U�H�V�V�� �W�K�H�� �P�R�V�W�� �X�U�J�H�Q�W�� �F�R�Q��
�F�H�U�Q�V���D�Q�G���R�E�M�H�F�W�L�Y�H�V�� 
 
�(�[�S�H�U�L�H�Q�F�H�� �L�Q�� �W�K�L�V�� �D�U�H�D�� �L�V�� �F�O�H�D�U�O�\�� �G�L�Y�L�G�H�G��
�L�Q�W�R���W�Z�R���G�L�V�W�L�Q�F�W���S�R�O�L�F�\���F�K�R�L�F�H�V�� 

�x �7�K�H�� �H�[�D�P�S�O�H�� �R�I�� �W�K�H�� �(�X�U�R�S�H�D�Q��
�8�Q�L�R�Q�� �:�(�(�(�� �'�L�U�H�F�W�L�Y�H���� �Z�K�L�F�K��
�F�R�Y�H�U�V�� �D�O�O�� �(�(�(�� �S�U�R�G�X�F�W�V�� �Z�L�W�K�� �D��
�V�P�D�O�O���O�L�V�W���R�I���H�[�H�P�S�W�L�R�Q�V���� 

�x �2�W�K�H�U�� �F�R�X�Q�W�U�L�H�V�¶�� �S�R�O�L�F�L�H�V�� �K�D�Y�H��
�I�R�F�X�V�H�G�� �R�Q�� �D�� �V�S�H�F�L�I�L�H�G�� �V�X�E�V�H�W�� �R�I��
�S�U�R�G�X�F�W�V�����E�D�V�H�G���R�Q���� 
�� �W�K�H�� �U�H�O�D�W�L�Y�H�O�\�� �O�D�U�J�H��

�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W�� �R�I��
�S�R�W�H�Q�W�L�D�O�O�\�� �L�P�S�U�R�S�H�U�� �W�U�H�D�W�P�H�Q�W��
�D�Q�G�� �G�L�V�S�R�V�D�O�� �S�U�D�F�W�L�F�H�V�� ���H���J������ �I�R�U��
�F�R�R�O�L�Q�J���H�T�X�L�S�P�H�Q�W���D�Q�G���W�K�H���U�L�V�N�V��
�U�H�O�D�W�H�G�� �W�R�� �X�Q�F�R�Q�W�U�R�O�O�H�G�� �U�H�O�H�D�V�H��
�R�I���W�K�H���F�R�R�O�L�Q�J���J�D�V�H�V������ 

�� �W�K�H�� �Y�R�O�X�P�H�� �R�I�� �D�� �S�D�U�W�L�F�X�O�D�U��
�S�U�R�G�X�F�W�� �W�\�S�H�� �L�Q�� �W�K�H�� �Z�D�V�W�H��
�V�W�U�H�D�P���� �V�X�F�K�� �D�V�� �S�H�U�V�R�Q�D�O��

�F�R�P�S�X�W�H�U�V���� �O�D�S�W�R�S�V�� �D�Q�G��
�W�H�O�H�Y�L�V�L�R�Q�V�� ���&�5�7���/�&�'���/�(�'������
�R�U�� 

�� �W�K�H�� �L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �D�O�U�H�D�G�\��
�S�U�H�V�H�Q�W���L�Q���W�K�H���F�R�X�Q�W�U�\�� 
 

�7�K�H�� �G�H�F�L�V�L�R�Q�� �P�D�G�H�� �K�H�U�H�� �Z�L�O�O�� �K�D�Y�H�� �P�D�Q�\��
�U�H�S�H�U�F�X�V�V�L�R�Q�V���W�K�U�R�X�J�K�R�X�W���W�K�H���H�Q�W�L�U�H���V�\�V�W�H�P����
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�D�J�D�L�Q�V�W 

 

�3�K�D�V�H�G��
�6�F�R�S�H 

�x �)�R�F�X�V�H�V���W�D�N�H-�E�D�F�N���V�\�V�W�H�P���R�Q��
�V�S�H�F�L�I�L�F���S�U�R�G�X�F�W���W�\�S�H�V�������J�U�R�X�S�V 

�x �&�D�Q���D�O�O�R�Z���I�R�U���L�W�H�U�D�W�L�Y�H���E�X�L�O�G���X�S��
�R�I���V�F�R�S�H���D�Q�G���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���L�Q��
�S�D�U�D�O�O�H�O 

�x �&�D�Q���H�Q�V�X�U�H���W�K�D�W���S�U�R�E�O�H�P�D�W�L�F��
�S�U�R�G�X�F�W�V���D�Q�G���I�U�D�F�W�L�R�Q�V���D�U�H���G�H�D�O�W��
�Z�L�W�K���D�V���D���S�U�L�R�U�L�W�\ 

�x �/�H�D�Y�H�V���O�D�U�J�H���S�D�U�W���R�I���W�K�H���H-�Z�D�V�W�H���Z�L�W�K�R�X�W���D�Q��
�R�I�I�L�F�L�D�O���W�D�N�H-�E�D�F�N���V�\�V�W�H�P 

�x �$�O�W�K�R�X�J�K���P�D�Q�\���V�\�V�W�H�P�V���K�D�Y�H���W�D�O�N�H�G���D�E�R�X�W��
�P�R�Y�L�Q�J���W�R���I�X�O�O���V�F�R�S�H���P�R�V�W���K�D�Y�H���E�H�H�Q��
�U�H�W�L�F�H�Q�W���W�R���H�Q�O�D�U�J�H���W�K�H���V�F�R�S�H���O�H�D�G�L�Q�J���W�R��
�O�R�Q�J���G�H�O�D�\�V���±���%�U�L�W�L�V�K���&�R�O�X�P�E�L�D���L�Q���&�D�Q�D�G�D��
�L�V���W�K�H���R�Q�O�\���F�X�U�U�H�Q�W���H�[�D�P�S�O�H���R�I���V�\�V�W�H�P���W�K�D�W��
�V�W�D�U�W�H�G���Z�L�W�K���V�P�D�O�O���V�F�R�S�H���D�Q�G���Q�R�Z���F�R�Y�H�U�V���D�O�O��
�H-�Z�D�V�W�H 
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3.What products should be included and prioritised  

 

3.2 �'�L�I�I�H�U�H�Q�W�L�D�W�L�Q�J���E�H�W�Z�H�H�Q��
�E�X�V�L�Q�H�V�V���D�Q�G���F�R�Q�V�X�P�H�U��
�H�T�X�L�S�P�H�Q�W 

���������� �:�K�\�� �W�K�L�V�� �L�V�� �D�Q�� �L�P�S�R�U�W�D�Q�W��
�S�R�O�L�F�\���D�U�H�D�" 

 
�,�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �S�U�R�G�X�F�W�� �W�\�S�H���� �D�Q�R�W�K�H�U�� �N�H�\��
�G�L�V�W�L�Q�F�W�L�R�Q�� �W�K�D�W�� �K�D�V�� �E�H�H�Q�� �X�V�H�G�� �E�\�� �Y�D�U�L�R�X�V��
�W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �G�H�V�L�J�Q�H�U�V�� �W�R�� �G�H�F�L�G�H�� �R�Q��
�Z�K�L�F�K���S�U�R�G�X�F�W�V���D�U�H���Z�L�W�K�L�Q���W�K�H���V�F�R�S�H���R�I���W�K�H��
�O�H�J�L�V�O�D�W�L�R�Q�� �L�V�� �G�L�I�I�H�U�H�Q�W�L�D�W�L�Q�J�� �E�H�W�Z�H�H�Q�� �E�X�V�L��
�Q�H�V�V�� �S�U�R�G�X�F�W�V�� �D�Q�G�� �F�R�Q�V�X�P�H�U�� �S�U�R�G�X�F�W�V����
�7�K�H�U�H���K�D�Y�H���E�H�H�Q���D���Q�X�P�E�H�U���R�I���G�L�I�I�H�U�H�Q�W���D�S��
�S�O�L�F�D�W�L�R�Q�V���R�I���W�K�H���S�U�L�Q�F�L�S�O�H�� 
�7�K�H�� �X�Q�G�H�U�O�\�L�Q�J�� �U�D�W�L�R�Q�D�O�H�� �I�R�U�� �P�D�N�L�Q�J�� �W�K�L�V��
�G�L�V�W�L�Q�F�W�L�R�Q���L�V���W�K�H���V�D�P�H�����H�Y�H�Q���L�I���W�K�H���R�X�W�F�R�P�H��
�D�Q�G�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �G�L�I�I�H�U�V�� �Z�L�G�H�O�\�� �D�U�R�X�Q�G��
�W�K�H�� �Z�R�U�O�G���� �7�K�H�� �U�D�W�L�R�Q�D�O�H�� �W�K�D�W�� �K�D�V�� �E�H�H�Q��
�Z�L�G�H�O�\���D�F�F�H�S�W�H�G���L�V���W�K�D�W���E�X�V�L�Q�H�V�V���H�T�X�L�S�P�H�Q�W��
�G�R�H�V���Q�R�W���I�O�R�Z���W�K�U�R�X�J�K���W�K�H���V�D�P�H���F�K�D�Q�Q�H�O�V�� 
�D�V�� �F�R�Q�V�X�P�H�U�� �H�T�X�L�S�P�H�Q�W�� �Z�K�H�Q�� �L�W�� �E�H�F�R�P�H�V��
�Z�D�V�W�H���� �:�K�H�Q�� �E�X�V�L�Q�H�V�V�H�V�� �G�L�V�F�D�U�G�� �H�T�X�L�S��
�P�H�Q�W���� �W�K�L�V�� �H�T�X�L�S�P�H�Q�W�� �G�R�H�V�� �Q�R�W�� �H�Q�W�H�U�� �W�K�H��
�Q�R�U�P�D�O�� �Z�D�V�W�H�� �V�W�U�H�D�P�� �E�X�W�� �L�W�� �L�V�� �H�L�W�K�H�U�� �U�H��
�W�X�U�Q�H�G���W�R���W�K�H���2�(�0���R�U���V�R�O�G���W�R���D�Q�R�W�K�H�U���E�X�V�L��
�Q�H�V�V�� �X�V�H�U�� �G�X�H�� �W�R�� �W�K�H�L�U�� �U�H�V�L�G�X�D�O�� �Y�D�O�X�H�� �D�Q�G��
�W�K�H���F�O�R�V�H���U�H�O�D�W�L�R�Q�V�K�L�S���E�H�W�Z�H�H�Q���W�K�H���S�U�R�G�X�F�H�U��
�R�I�� �W�K�H�� �H�T�X�L�S�P�H�Q�W�� �D�Q�G�� �E�X�V�L�Q�H�V�V�� �X�V�H�U���� �7�K�H�\��
�D�U�H���W�K�H�Q���D�V�V�X�P�H�G���W�R���D�U�U�L�Y�H���D�W���D���U�H�F�\�F�O�H�U���H�L��
�W�K�H�U�� �W�K�U�R�X�J�K�� �W�K�H�� �2�(�0�� �R�U�� �W�K�U�R�X�J�K�� �D�� �F�R�P��
�S�D�Q�\���X�V�H�G���E�\���D���E�X�V�L�Q�H�V�V���W�R���K�D�Q�G�O�H���W�K�H���(�R�/��
�R�I���W�K�H�L�U���S�U�R�G�X�F�W�V���� 
�$�O�W�K�R�X�J�K���W�K�L�V���F�H�U�W�D�L�Q�O�\���U�H�I�O�H�F�W�V���D�F�W�X�D�O���S�U�D�F��
�W�L�F�H�� �L�Q�� �V�R�P�H�� �F�D�V�H�V���� �Z�K�H�U�H�� �W�K�H�� �S�U�R�G�X�F�W�� �L�V��
�X�Q�L�T�X�H�O�\�� �D�� �E�X�V�L�Q�H�V�V�� �S�U�R�G�X�F�W���� �W�K�H�� �U�H�D�O�L�W�\��
�P�D�\�� �E�H���T�X�L�W�H���G�L�I�I�H�U�H�Q�W���� �$���S�U�R�E�O�H�P�D�W�L�F���D�U�H�D��
�W�K�D�W�� �K�D�V�� �E�H�H�Q�� �L�G�H�Q�W�L�I�L�H�G�� �F�R�Q�F�H�U�Q�V�� �S�U�R�G�X�F�W�V��
�W�K�D�W���F�D�Q���E�H���E�R�W�K���D���E�X�V�L�Q�H�V�V���D�Q�G���D���F�R�Q�V�X�P�H�U��
�S�U�R�G�X�F�W���� �W�K�H���V�R-�F�D�O�O�H�G���³�G�X�D�O���X�V�H�´���S�U�R�G�X�F�W�V����
�7�K�H�V�H�� �D�U�H�� �P�D�L�Q�O�\�� �,�7�� �H�T�X�L�S�P�H�Q�W���� �V�X�F�K�� �D�V��
�O�D�S�W�R�S�V���� �W�K�D�W�� �D�U�H�� �X�V�H�G�� �U�H�J�X�O�D�U�O�\�� �E�\�� �E�X�V�L��
�Q�H�V�V�H�V�� �E�X�W�� �D�U�H�� �D�O�V�R�� �D�Y�D�L�O�D�E�O�H�� �W�R�� �F�R�Q�V�X�P�H�U�V��
�W�R���E�X�\�����,�W���L�V���Y�L�W�D�O���W�R���H�Q�V�X�U�H���W�K�D�W���D�O�O���G�X�D�O���X�V�H��
�S�U�R�G�X�F�W�V���W�K�D�W���H�Q�G���X�S���L�Q���W�K�H���F�R�Q�V�X�P�H�U���Z�D�V�W�H��
�V�W�U�H�D�P�� �D�U�H�� �S�U�R�S�H�U�O�\�� �I�L�Q�D�Q�F�H�G�� �E�\�� �W�K�H�� �U�H��
�V�S�R�Q�V�L�E�O�H���S�D�U�W�\�����7�R���D�Y�R�L�G���K�D�Y�L�Q�J���X�Q 

 
 
�I�L�Q�D�Q�F�H�G�� �E�X�V�L�Q�H�V�V�� �S�U�R�G�X�F�W�V�� �H�Q�W�H�U�� �W�K�H�� �F�R�Q��
�V�X�P�H�U�� �Z�D�V�W�H�� �V�W�U�H�D�P���� �P�R�V�W�� �F�R�X�Q�W�U�L�H�V�� �W�K�D�W��
�K�D�Y�H�� �S�X�E�O�L�F�� �H-�Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �S�R�L�Q�W�V�� �G�R��
�Q�R�W�� �D�O�O�R�Z�� �E�X�V�L�Q�H�V�V�H�V�� �W�R�� �D�F�F�H�V�V�� �W�K�H�V�H�� �V�H�U��
�Y�L�F�H�V�� �I�R�U�� �I�U�H�H���� �,�I�� �D�� �G�L�V�W�L�Q�F�W�L�R�Q�� �L�V�� �P�D�G�H�� �E�H��
�W�Z�H�H�Q�� �F�R�Q�V�X�P�H�U�V�� �D�Q�G�� �E�X�V�L�Q�H�V�V���� �L�W�� �L�V�� �L�P��
�S�R�U�W�D�Q�W���W�R���H�Q�V�X�U�H���W�K�D�W���D�O�O���G�X�D�O���X�V�H���S�U�R�G�X�F�W�V��
�D�U�H�� �H�L�W�K�H�U�� �F�O�D�V�V�L�I�L�H�G�� �D�V�� �F�R�Q�V�X�P�H�U���S�U�R�G�X�F�W�V����
�Z�L�W�K�� �W�K�H�� �D�V�V�R�F�L�D�W�H�G�� �R�E�O�L�J�D�W�L�R�Q�V���� �R�U�� �S�U�R�Y�L��
�V�L�R�Q�V�� �D�U�H�� �P�D�G�H�� �E�\�� �E�X�V�L�Q�H�V�V�H�V�� �W�R�� �H�Q�V�X�U�H��
�S�U�R�S�H�U�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �D�O�O�� �W�K�H�L�U�� �H�T�X�L�S�P�H�Q�W�� �D�W��
�(�R�/���� �$�Q�� �H�[�D�P�S�O�H�� �R�I�� �K�R�Z�� �W�R�� �D�F�K�L�H�Y�H�� �W�K�L�V��
�F�D�Q���E�H���I�R�X�Q�G���L�Q���6�H�F�W�L�R�Q�������������� 
�,�Q�� �D�G�G�L�W�L�R�Q���� �F�R�O�O�H�F�W�L�R�Q�� �I�D�F�L�O�L�W�L�H�V�� �W�K�D�W�� �D�U�H��
�I�U�H�H���D�W���S�R�L�Q�W���R�I���X�V�H���W�R���F�R�Q�V�X�P�H�U�V���D�U�H���X�V�X�D�O��
�O�\�� �I�L�Q�D�Q�F�H�G�� �W�K�U�R�X�J�K�� �J�H�Q�H�U�D�O�� �W�D�[�H�V�� �R�U�� �X�S��
�I�U�R�Q�W���I�H�H�V���� �S�D�L�G�� �E�\�� �W�K�H�� �F�R�Q�V�X�P�H�U���Z�K�H�Q�� �W�K�H��
�S�U�R�G�X�F�W�� �L�V�� �S�X�U�F�K�D�V�H�G�� �D�V�� �V�R�P�H�� �F�R�X�Q�W�U�L�H�V��
�P�D�Q�G�D�W�H���� �V�R�� �I�R�U�� �E�X�V�L�Q�H�V�V�H�V���� �W�K�H�V�H�� �V�H�U�Y�L�F�H�V��
�Q�R�U�P�D�O�O�\�� �Q�H�H�G�� �W�R�� �E�H�� �S�D�L�G�� �I�R�U�� �D�W�� �S�R�L�Q�W�� �R�I��
�X�V�H�� 

���������� �3�R�O�L�F�\���R�S�W�L�R�Q�V 

 
�7�K�H���(�8���:�(�(�(���'�L�U�H�F�W�L�Y�H���P�D�G�H���W�K�H���G�L�V�W�L�Q�F��
�W�L�R�Q���E�H�W�Z�H�H�Q���E�X�V�L�Q�H�V�V���D�Q�G���F�R�Q�V�X�P�H�U���S�U�R�G��
�X�F�W�V���U�H�O�H�Y�D�Q�W���L�Q���U�H�J�D�U�G���W�R���Z�K�D�W���Z�D�V���Q�H�H�G�H�G��
�W�R�� �D�F�K�L�H�Y�H�� �F�R�P�S�O�L�D�Q�F�H���� �D�V�� �R�S�S�R�V�H�G�� �W�R�� �W�K�H��
�V�\�V�W�H�P�¶�V�� �S�U�R�G�X�F�W�� �V�F�R�S�H���� �7�K�L�V�� �K�D�V�� �P�H�D�Q�W��
�W�K�D�W���� �L�Q�� �V�R�P�H�� �F�R�X�Q�W�U�L�H�V�� �O�L�N�H�� �%�H�O�J�L�X�P�� �R�U��
�)�U�D�Q�F�H���� �S�U�R�G�X�F�W�V�� �G�H�I�L�Q�H�G�� �D�V�� �E�X�V�L�Q�H�V�V-�W�R-
�E�X�V�L�Q�H�V�V�� �G�L�G�� �Q�R�W�� �K�D�Y�H�� �W�R�� �V�K�R�Z�� �D�� �U�H�F�\�F�O�L�Q�J��
�I�H�H���R�Q���W�K�H�L�U���L�Q�Y�R�L�F�H�V���Z�K�H�Q���S�X�U�F�K�D�V�H�G�����7�K�L�V��
�K�D�V���D�O�V�R���P�H�D�Q�W���W�K�D�W���L�W���L�V���S�R�V�V�L�E�O�H���W�R���F�R�P�S�O�\��
�W�K�U�R�X�J�K���W�K�H���H�V�W�D�E�O�L�V�K�P�H�Q�W���R�I���D�Q���F�R�P�S�D�Q�\�¶�V��
�L�Q�G�L�Y�L�G�X�D�O���W�D�N�H�E�D�F�N���V�\�V�W�H�P���U�D�W�K�H�U���W�K�D�Q���M�X�V�W��
�Y�L�D�� �F�R�O�O�H�F�W�L�Y�H�� �V�R�O�X�W�L�R�Q�V�� �W�K�D�W�� �Z�R�X�O�G�� �P�L�[��
�E�X�V�L�Q�H�V�V���D�Q�G���F�R�Q�V�X�P�H�U���S�U�R�G�X�F�W�V���� 
�$�Q�� �L�Q�W�H�U�H�V�W�L�Q�J�� �R�X�W�F�R�P�H�� �R�I�� �W�K�H�� �V�\�V�W�H�P�� �L�Q��
�W�K�H�� �(�8�� �L�V�� �W�K�D�W�� �I�U�R�P�� �D�� �V�L�Q�J�O�H�� �'�L�U�H�F�W�L�Y�H����
�W�K�H�U�H�� �D�� �Y�D�U�L�H�W�\�� �R�I�� �P�H�F�K�D�Q�L�V�P�V�� �K�D�Y�H��
�H�P�H�U�J�H�G���I�R�U���G�H�W�H�U�P�L�Q�L�Q�J���Z�K�H�W�K�H�U���D���S�U�R�G�X�F�W��
�L�V���F�O�D�V�V�L�I�L�H�G���D�V���E�X�V�L�Q�H�V�V-�W�R-�E�X�V�L�Q�H�V�V���D�P�R�Q�J��
�W�K�H�� �0�H�P�E�H�U�� �6�W�D�W�H�V���� �6�R�P�H�� �0�H�P�E�H�U�� �6�W�D�W�H�V����
�O�L�N�H���W�K�H���&�]�H�F�K���5�H�S�X�E�O�L�F�����G�H�F�L�G�H�G���W�R���L�J�Q�R�U�H��
�W�K�H�� �G�L�V�W�L�Q�F�W�L�R�Q�� �D�O�W�R�J�H�W�K�H�U�� �D�Q�G�� �F�R�Q�V�L�G�H�U�� �D�O�O��
�S�U�R�G�X�F�W�V�� �F�R�Q�V�X�P�H�U�� �S�U�R�G�X�F�W�V�� �I�R�U�� �W�K�H�� �S�X�U��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�S�R�V�H���R�I���D�F�K�L�H�Y�L�Q�J���F�R�P�S�O�L�D�Q�F�H�����7�K�H���1�H�W�K�H�U��
�O�D�Q�G�V���D�G�R�S�W�H�G���D���S�R�O�L�F�\���L�Q���Z�K�L�F�K���W�K�H���Z�H�L�J�K�W��
�R�I�� �W�K�H�� �S�U�R�G�X�F�W�� �G�H�W�H�U�P�L�Q�H�G�� �L�W�V�� �V�W�D�W�X�V���� �7�K�H��
�Z�H�L�J�K�W�� �F�K�R�V�H�Q�� �Z�D�V�� �����N�J�V���� �P�H�D�Q�L�Q�J�� �W�K�D�W��
�D�Q�\���S�U�R�G�X�F�W���X�Q�G�H�U���W�K�D�W���Z�H�L�J�K�W���Z�D�V���F�R�Q�V�L�G��
�H�U�H�G�� �D�� �F�R�Q�V�X�P�H�U�� �S�U�R�G�X�F�W���� �)�U�D�Q�F�H�� �W�R�R�N�� �W�K�H��
�P�R�V�W���Q�X�D�Q�F�H�G�� �D�Q�G�� �L�Q�W�H�U�H�V�W�L�Q�J�� �D�S�S�U�R�D�F�K���� �D�V��
�L�W�� �V�R�X�J�K�W�� �W�R�� �G�H�I�L�Q�H�� �E�X�V�L�Q�H�V�V-�W�R-�E�X�V�L�Q�H�V�V��
�S�U�R�G�X�F�W�V�� �E�\�� �U�H�I�H�U�H�Q�F�L�Q�J�� �V�R�P�H�� �N�H�\�� �S�U�R�G�X�F�W��
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����V�X�F�K���D�V���W�H�F�K�Q�L�F�D�O���V�S�H�F�L�I�L�F�D��
�W�L�R�Q�V���� �V�L�]�H�� �R�U�� �L�Q�W�H�Q�G�H�G�� �X�V�H�� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H��
�V�D�O�H�V�� �F�K�D�Q�Q�H�O���� �$�G�G�L�W�L�R�Q�D�O�O�\���� �V�R�P�H�� �8���6����
�V�W�D�W�H�V���� �V�X�F�K�� �D�V�� �&�R�Q�Q�H�F�W�L�F�X�W���� �0�D�U�\�O�D�Q�G�� �D�Q�G��
�0�L�Q�Q�H�V�R�W�D���� �S�U�R�Y�L�G�H�� �V�S�H�F�L�I�L�F�� �H�[�H�P�S�W�L�R�Q�V��
�I�R�U�� �S�U�R�G�X�F�W�V�� �F�R�Q�V�L�G�H�U�H�G�� �E�X�V�L�Q�H�V�V-�W�R-
�E�X�V�L�Q�H�V�V���L�Q���W�K�H���V�F�R�S�H���R�I���W�K�H�L�U���O�H�J�L�V�O�D�W�L�R�Q�� 
�,�Q�� �V�X�P�P�D�U�\���� �W�K�H�� �F�K�R�L�F�H�V�� �D�Y�D�L�O�D�E�O�H�� �W�R�� �W�D�N�H-
�E�D�F�N�� �V�\�V�W�H�P�� �G�H�V�L�J�Q�H�U�V���� �E�D�V�H�G�� �R�Q�� �H�[�L�V�W�L�Q�J��
�V�\�V�W�H�P�V�����D�U�H�� 
1. �(�[�H�P�S�W�� �E�X�V�L�Q�H�V�V-�W�R-�E�X�V�L�Q�H�V�V�� �S�U�R�G�X�F�W�V��

�D�O�W�R�J�H�W�K�H�U���� �E�H�F�D�X�V�H�� �W�K�H�� �H-�Z�D�V�W�H�� �L�V��
�Q�R�U�P�D�O�O�\�� �F�D�S�W�X�U�H�G�� �D�Q�G�� �U�H�F�\�F�O�H�G��
�D�O�U�H�D�G�\�����D�V���L�V���W�K�H���F�D�V�H���L�Q���W�K�H���8���6�����V�W�D�W�H�V����
�P�H�Q�W�L�R�Q�H�G���D�E�R�Y�H�� 

2. �8�V�H�� �W�K�H�� �E�X�V�L�Q�H�V�V-�F�R�Q�V�X�P�H�U�� �G�L�V�W�L�Q�F�W�L�R�Q��
�W�R�� �G�L�I�I�H�U�H�Q�W�L�D�W�H�� �W�K�H�� �I�L�Q�D�Q�F�L�D�O�� �D�Q�G��
�R�S�H�U�D�W�L�R�Q�D�O�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �W�K�D�W�� �W�K�H��
�S�U�R�G�X�F�H�U�V�� �R�I�� �E�X�V�L�Q�H�V�V-�W�R-�E�X�V�L�Q�H�V�V��
�S�U�R�G�X�F�W�V�� �K�D�Y�H�� �I�U�R�P�� �S�U�R�G�X�F�H�U�V�� �R�I��
�F�R�Q�V�X�P�H�U�� �J�R�R�G�V���� �D�V�� �L�V�� �G�R�Q�H�� �L�Q�� �P�R�V�W���R�I��
�W�K�H���(�8�� 

3. �5�H�P�R�Y�H�� �D�Q�\�� �G�L�V�W�L�Q�F�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H��
�W�Z�R���S�U�R�G�X�F�W���W�\�S�H�V�����D�Q�G���W�K�H�Q���R�S�H�Q���X�S���D�O�O��
�H-�Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �S�R�L�Q�W�V�� �W�R�� �D�O�O�� �X�V�H�U�V����
�E�H�� �W�K�H�\�� �E�X�V�L�Q�H�V�V�� �R�U�� �F�R�Q�V�X�P�H�U���� �D�Q��
�R�S�W�L�R�Q���Z�K�L�F�K�����D�W���L�V���W�K�H���F�X�U�U�H�Q�W���S�R�O�L�F�\���L�Q��
�W�K�H���&�]�H�F�K���5�H�S�X�E�O�L�F�� 

���������� �'�H�I�L�Q�L�Q�J���E�X�V�L�Q�H�V�V���S�U�R�G�X�F�W�V 

�$�� �S�U�R�S�R�V�H�G�� �E�H�V�W�� �S�U�D�F�W�L�F�H�� �W�K�D�W�� �O�R�R�N�V�� �D�W�� �W�K�H��
�S�U�R�G�X�F�W�� �L�W�V�H�O�I�� �D�Q�G�� �W�K�H�� �V�D�O�H�V�� �F�K�D�Q�Q�H�O�� �L�V�� �L�Q��
�F�O�X�G�H�G���E�H�O�R�Z�� 
�3�U�R�G�X�F�W�V�� �F�D�Q�� �E�H�� �F�O�D�V�V�L�I�L�H�G�� �D�V�� �E�X�V�L�Q�H�V�V��
�S�U�R�G�X�F�W���Z�K�H�U�H�� 
1. �(�Y�L�G�H�Q�F�H�� �L�Q�� �W�K�H�� �I�R�U�P�� �R�I�� �D�� �V�L�J�Q�H�G��

�F�R�Q�W�U�D�F�W���E�H�W�Z�H�H�Q���W�K�H���E�X�V�L�Q�H�V�V���X�V�H�U���D�Q�G��
�W�K�H�� �S�U�R�G�X�F�H�U�� ���R�U�� �S�D�U�W�\�� �U�H�S�U�H�V�H�Q�W�L�Q�J�� �W�K�H��
�S�U�R�G�X�F�H�U���� �V�X�F�K�� �D�V�� �D�� �U�H�V�H�O�O�H�U�� �X�Q�G�H�U��
�F�R�Q�W�U�D�F�W���� �W�K�D�W�� �F�O�H�D�U�O�\�� �D�V�V�L�J�Q�V��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �I�R�U�� �(�R�/�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G��

�W�U�H�D�W�P�H�Q�W�� �F�R�V�W�V���� �H�Q�V�X�U�L�Q�J�� �W�K�D�W�� �W�K�H�� �(�(�(��
�Z�L�O�O�� �Q�R�W�� �E�H�� �G�L�V�S�R�V�H�G�� �R�I�� �W�K�U�R�X�J�K��
�P�X�Q�L�F�L�S�D�O���Z�D�V�W�H���V�W�U�H�D�P�V�����R�U �� 

2. �(�(�(�� �W�K�D�W���� �G�X�H�� �W�R�� �L�W�V�� �I�H�D�W�X�U�H�V���� �L�V�� �Q�R�W��
�X�V�H�G���L�Q���S�U�L�Y�D�W�H���K�R�X�V�H�K�R�O�G�V���D�Q�G���W�K�D�W���Z�L�O�O��
�W�K�H�U�H�I�R�U�H�� �Q�R�W�� �E�H�� �G�L�V�S�R�V�H�G�� �R�I�� �W�K�U�R�X�J�K��
�P�X�Q�L�F�L�S�D�O�� �Z�D�V�W�H�� �V�W�U�H�D�P�V���� �7�K�L�V�� �V�K�R�X�O�G��
�E�H�� �V�X�S�S�R�U�W�H�G�� �E�\�� �H�L�W�K�H�U�� �R�Q�H�� �R�U�� �D��
�F�R�P�E�L�Q�D�W�L�R�Q���R�I���W�K�H���I�R�O�O�R�Z�L�Q�J���F�U�L�W�H�U�L�D�� 
a) ���(�(�(���W�K�D�W���L�V���R�S�H�U�D�W�H�G���E�\���V�S�H�F�L�D�O�L�V�H�G��

�V�R�I�W�Z�D�U�H�� �R�U�� �V�\�V�W�H�P�� �H�Q�Y�L�U�R�Q�P�H�Q�W��
�U�H�T�X�L�U�L�Q�J�� �D�� �V�S�H�F�L�D�O�� �F�R�Q�I�L�J�X�U�D�W�L�R�Q��
�I�R�U���S�U�R�I�H�V�V�L�R�Q�D�O���X�V�H 

b) ���(�(�(���R�S�H�U�D�W�L�Q�J���D�W���D���Y�R�O�W�D�J�H �R�U���K�D�Y�L�Q�J��
�D���S�R�Z�H�U���F�R�Q�V�X�P�S�W�L�R�Q���R�X�W�V�L�G�H���R�I���W�K�H��
�U�D�Q�J�H�� �D�Y�D�L�O�D�E�O�H�� �L�Q�� �S�U�L�Y�D�W�H��
�K�R�X�V�H�K�R�O�G�V 

c) ���(�(�(�� �U�H�T�X�L�U�L�Q�J�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �O�L�F�H�Q�V�H�V��
�W�R�� �R�S�H�U�D�W�H���� �O�L�N�H�� �%�D�V�H�� �6�W�D�W�L�R�Q�V��
�U�H�T�X�L�U�L�Q�J�� �W�K�H�� �O�L�F�H�Q�V�H�� �R�I�� �W�K�H��
�W�H�O�H�F�R�P�P�X�Q�L�F�D�W�L�R�Q���U�H�J�X�O�D�W�R�U 

d) ���(�(�(�� �W�K�D�W�� �U�H�T�X�L�U�H�V�� �D�� �S�U�R�I�H�V�V�L�R�Q�D�O��
�H�Q�Y�L�U�R�Q�P�H�Q�W�� �R�U�� �S�U�R�I�H�V�V�L�R�Q�D�O��
�H�G�X�F�D�W�L�R�Q�� �W�R�� �E�H�� �X�V�H�G�� �D�V�� �L�Q�W�H�Q�G�H�G��
���H���J�������P�H�G�L�F�D�O���;-�U�D�\���H�T�X�L�S�P�H�Q�W�� 

�H�� �6�W�D�W�L�V�W�L�F�V�� �V�K�R�Z�L�Q�J�� �H�Y�L�G�H�Q�F�H�� �W�K�D�W�� �D��
�S�D�U�W�L�F�X�O�D�U�� �W�\�S�H�� �R�I�� �(�(�(�� �L�V�� �Q�R�W�� �G�L�V�S�R�V�H�G��
�R�I�� �W�K�U�R�X�J�K�� �P�X�Q�L�F�L�S�D�O�� �Z�D�V�W�H�� �V�W�U�H�D�P�V��
���S�U�R�G�X�F�H�U�� �W�R�� �S�U�R�Y�L�G�H�� �M�X�V�W�L�I�L�F�D�W�L�R�Q�� �D�Q�G��
�G�R�F�X�P�H�Q�W�D�W�L�R�Q��8�� 

4 �:�K�R���V�K�R�X�O�G���G�R���Z�K�D�W��
�Z�L�W�K�L�Q���D�Q���(-�Z�D�V�W�H��
�3�U�H�Y�H�Q�W�L�R�Q���D�Q�G���7�D�N�H-
�%�D�F�N���6�\�V�W�H�P 

4.1 �2�Y�H�U�D�O�O���6�\�V�W�H�P���0�D�Q�D�J�H��
�P�H�Q�W���±���:�K�R���V�K�R�X�O�G���F�R�Q��
�W�U�R�O���W�K�H���W�D�N�H-�E�D�F�N���V�\�V��
�W�H�P�" 

���������� �:�K�\�� �W�K�L�V�� �L�V�� �D�Q�� �L�P�S�R�U�W�D�Q�W��
�S�R�O�L�F�\���D�U�H�D�" 

�:�K�H�Q�� �H�V�W�D�E�O�L�V�K�L�Q�J�� �D�� �Q�H�Z�� �W�D�N�H-�E�D�F�N�� �V�\�V��
�W�H�P���� �L�W�� �L�V�� �Y�L�W�D�O�� �W�R�� �F�R�Q�V�L�G�H�U�� �Z�K�R�� �Z�L�O�O�� �U�H�W�D�L�Q��
�R�Y�H�U�D�O�O�� �F�R�Q�W�U�R�O�� �D�Q�G�� �E�H�� �X�O�W�L�P�D�W�H�O�\�� �U�H�V�S�R�Q�V�L��
�E�O�H���I�R�U���W�K�H���V�X�F�F�H�V�V�I�X�O���R�S�H�U�D�W�L�R�Q���R�I���W�K�H���V�\�V��



 
 

Solving the e-waste problem (Step) Initiative Green Paper                                                      20 
 

 

4.Who should do what within an E-waste Prevention and Take-Back Sys tem  

�W�H�P���� �$�Q���H�Q�W�L�W�\���P�X�V�W���W�K�H�U�H�I�R�U�H���E�H���U�H�V�S�R�Q�V�L��
�E�O�H���I�R�U���F�R�R�U�G�L�Q�D�W�L�Q�J���W�K�H���V�S�H�F�L�I�L�F���D�F�W�L�R�Q�V���R�I��
�W�K�H�� �Y�D�U�L�R�X�V�� �V�W�D�N�H�K�R�O�G�H�U�V�� �Z�K�R�� �K�D�Y�H�� �U�R�O�H�V��
�D�Q�G�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �Z�L�W�K�L�Q�� �W�K�H�� �V�\�V�W�H�P���� �,�Q��
�D�G�G�L�W�L�R�Q�����D�Q���H�Q�W�L�W�\���P�X�V�W���D�O�V�R���H�Q�V�X�U�H���W�K�D�W���W�K�H��
�V�\�V�W�H�P�� �U�X�O�H�V�� �D�U�H�� �H�Q�I�R�U�F�H�G�� �D�Q�G�� �F�R�P�S�O�L�D�Q�F�H��
�H�Q�V�X�U�H�G���� �7�K�H�� �P�D�Q�D�J�H�U�� �R�I�� �W�K�H�� �V�\�V�W�H�P�� �P�D�\��
�E�H�� �R�Q�H�� �R�I�� �W�Z�R�� �G�L�I�I�H�U�H�Q�W�� �W�\�S�H�V�� �R�I�� �R�U�J�D�Q�L�]�D��
�W�L�R�Q�D�O�� �H�Q�W�L�W�L�H�V�� �W�K�D�W���D�U�H�� �R�X�W�O�L�Q�H�G���L�Q�� �W�K�L�V�� �V�H�F��
�W�L�R�Q�� 
�7�K�H�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �R�I�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V��
�W�H�P�� �P�D�Q�D�J�H�U�� �P�D�\�� �J�H�Q�H�U�D�O�O�\�� �L�Q�F�O�X�G�H�� �V�R�P�H��
�R�U�� �D�O�O�� �R�I�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J���� �W�K�H�� �F�R�O�O�H�F�W�L�R�Q�� �R�I��
�S�D�\�P�H�Q�W�V���I�U�R�P���W�K�H���V�W�D�N�H�K�R�O�G�H�U�V�����U�H�L�P�E�X�U�V��
�L�Q�J���F�R�O�O�H�F�W�R�U�V���D�Q�G���S�U�R�F�H�V�V�R�U�V���R�I���H�T�X�L�S�P�H�Q�W��
�R�Q�F�H���Z�R�U�N���K�D�V���E�H�H�Q���F�D�U�U�L�H�G���R�X�W�����V�H�W�W�L�Q�J���D�Q�G��
�H�Q�I�R�U�F�L�Q�J�� �W�U�H�D�W�P�H�Q�W�� �V�W�D�Q�G�D�U�G�V���� �H�Q�I�R�U�F�L�Q�J��
�V�D�O�H�V�� �E�D�Q�V�� �R�Q�� �S�U�R�G�X�F�H�U�V�� �Z�K�R�� �G�R�� �Q�R�W�� �F�R�P��
�S�O�\�� �Z�L�W�K�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �O�D�Z�V���� �D�Q�G�� �D�S��
�S�U�R�Y�L�Q�J�� �S�U�R�F�H�V�V�R�U�V�� �D�Q�G�� �F�R�O�O�H�F�W�R�U�V�� �W�R�� �W�D�N�H��
�S�D�U�W���L�Q���W�K�H���V�\�V�W�H�P�� 

���������� �*�R�Y�H�U�Q�P�H�Q�W 

 
�,�Q�� �V�R�P�H�� �F�R�X�Q�W�U�L�H�V���� �V�W�D�W�H�V�� �R�U�� �S�U�R�Y�L�Q�F�H�V��
�Z�K�H�U�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�V�� �K�D�Y�H�� �E�H�H�Q�� �L�P��
�S�O�H�P�H�Q�W�H�G���� �J�R�Y�H�U�Q�P�H�Q�W�� �D�J�H�Q�F�L�H�V�� �K�D�Y�H��
�E�H�H�Q�� �W�D�V�N�H�G�� �Z�L�W�K�� �W�K�H�� �H�V�W�D�E�O�L�V�K�L�Q�J�� �R�U�� �P�D�Q��
�D�J�L�Q�J�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P���� �,�Q�� �S�D�U�W�L�F�X�O�D�U����
�J�R�Y�H�U�Q�P�H�Q�W�� �D�J�H�Q�F�L�H�V�� �W�K�D�W�� �K�D�Q�G�O�H�� �H�Q�Y�L�U�R�Q��
�P�H�Q�W�D�O���D�I�I�D�L�U�V���D�U�H���W�\�S�L�F�D�O�O�\�� �J�L�Y�H�Q���D�G�G�L�W�L�R�Q��
�D�O���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���V�X�S�H�U�Y�L�V��
�L�Q�J�� �V�\�V�W�H�P�� �R�S�H�U�D�W�L�R�Q�V���� �+�R�Z�H�Y�H�U���� �V�R�P�H��
�F�R�X�Q�W�U�L�H�V�� �D�Q�G�� �V�W�D�W�H�V���� �O�L�N�H�� �&�D�O�L�I�R�U�Q�L�D���� �J�L�Y�H��
�S�U�L�P�D�F�\���W�R���W�K�H���J�R�Y�H�U�Q�P�H�Q�W���D�J�H�Q�F�\���U�H�V�S�R�Q��

�V�L�E�O�H���I�R�U���E�X�V�L�Q�H�V�V���L�Q�V�W�H�D�G�� 
�*�R�Y�H�U�Q�P�H�Q�W�� �H�Q�W�L�W�L�H�V�� �P�D�\�� �E�H�� �W�D�V�N�H�G�� �Z�L�W�K��
�V�X�S�H�U�Y�L�V�L�Q�J�� �D�� �V�L�Q�J�O�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �I�R�U��
�D�Q���H�Q�W�L�U�H���U�H�J�L�R�Q���R�U���P�X�O�W�L�S�O�H���V�\�V�W�H�P�V���Z�L�W�K�L�Q��
�D���U�H�J�L�R�Q�����$���J�R�Y�H�U�Q�P�H�Q�W�¶�V���U�R�O�H���F�D�Q���E�H���P�R�V�W��
�H�I�I�H�F�W�L�Y�H�� �E�\�� �S�U�R�Y�L�G�L�Q�J�� �W�K�H�� �Q�H�F�H�V�V�D�U�\�� �U�H�J�X��
�O�D�W�R�U�\���H�Q�Y�L�U�R�Q�P�H�Q�W���D�V���Z�H�O�O���D�V���H�Q�V�X�U�L�Q�J���W�K�D�W��
�W�K�H���U�X�O�H�V���D�U�H���H�Q�I�R�U�F�H�G�� 

���������� �7�K�L�U�G���S�D�U�W�\���R�U�J�D�Q�L�]�D�W�L�R�Q�V 

 
�7�K�H�� �P�D�Q�D�J�H�P�H�Q�W�� �R�I�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P��
�P�D�\���D�O�V�R���E�H���F�D�U�U�L�H�G���R�X�W���E�\���D���W�K�L�U�G���S�D�U�W�\���R�U��
�J�D�Q�L�]�D�W�L�R�Q�����7�3�2�����W�K�D�W���P�D�Q�D�J�H�V���D�Q�G���D�G�P�L�Q��
�L�V�W�H�U�V�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �I�R�U�� �L�W�V�� �P�H�P��
�E�H�U�V�����7�K�H���7�3�2�¶�V���P�H�P�E�H�U�V�K�L�S���P�D�\���E�H���P�D�G�H��
�X�S�� �H�Q�W�L�U�H�O�\�� �R�I�� �P�D�Q�X�I�D�F�W�X�U�H�U�V�� �R�I�� �W�K�H�� �S�U�R�G��
�X�F�W�V�� �E�H�L�Q�J�� �U�H�F�\�F�O�H�G�� �E�X�W�� �P�D�\�� �D�O�V�R�� �L�Q�F�O�X�G�H��
�J�R�Y�H�U�Q�P�H�Q�W�� �H�Q�W�L�W�L�H�V�� �D�Q�G�� �R�W�K�H�U�� �P�H�P�E�H�U�V����
�V�X�F�K���D�V���U�H�F�\�F�O�H�U�V���R�U���F�R�O�O�H�F�W�R�U�V�����6�Z�L�W�]�H�U�O�D�Q�G��
�R�S�H�U�D�W�H�V�� �X�Q�G�H�U�� �V�X�F�K�� �D�� �P�D�Q�D�J�H�P�H�Q�W��
�V�F�K�H�P�H�����Z�K�H�U�H���6�:�,�&�2���� �W�K�H���O�R�F�D�O���W�U�D�G�H���D�V��
�V�R�F�L�D�W�L�R�Q�� �I�R�U�� �W�K�H�� �,�7�� �V�H�F�W�R�U���� �U�X�Q�V�� �W�K�H�� �W�D�N�H-
�E�D�F�N�� �V�\�V�W�H�P�� �R�Q�� �E�H�K�D�O�I�� �R�I�� �L�W�V�� �P�H�P�E�H�U�V�� �D�Q�G��
�F�R�R�U�G�L�Q�D�W�H�V�� �Z�L�W�K�� �W�K�H�� �Q�D�W�L�R�Q�D�O�� �J�R�Y�H�U�Q�P�H�Q�W��
�W�R�� �H�Q�V�X�U�H�� �F�R�P�S�O�L�D�Q�F�H���� �7�K�H�U�H�� �D�U�H�� �V�L�P�L�O�D�U��
�V�\�V�W�H�P�V�� �I�R�U�� �R�W�K�H�U�� �W�\�S�H�V�� �R�I�� �S�U�R�G�X�F�W�V�� �L�Q��
�6�Z�L�W�]�H�U�O�D�Q�G���� 
�$�F�W�L�Y�L�W�L�H�V�� �F�D�U�U�L�H�G�� �R�X�W�� �E�\�� �7�3�2�V�� �Y�D�U�\�� �I�U�R�P��
�F�R�X�Q�W�U�\�� �W�R�� �F�R�X�Q�W�U�\���� �G�H�S�H�Q�G�L�Q�J�� �R�Q�� �V�S�H�F�L�I�L�F��
�O�H�J�L�V�O�D�W�L�R�Q�� �R�U�� �G�H�F�U�H�H�� �W�K�D�W�� �X�Q�G�H�U�S�L�Q�V�� �W�K�H�P����
�D�Q�G�� �W�K�H�\�� �F�D�Q�� �D�O�V�R�� �H�Q�J�D�J�H�� �L�Q�� �D�G�G�L�W�L�R�Q�D�O�� �D�F��
�W�L�Y�H�V���Q�R�W���V�S�H�F�L�I�L�H�G���E�\���W�K�H���U�H�J�X�O�D�W�L�R�Q�V�����V�X�F�K��
�D�V���D�X�G�L�W�V�� 

 
�7�D�E�O�H�������3�U�R�V���D�Q�G���F�R�Q�V���R�I���R�S�W�L�R�Q�V���I�R�U���R�Y�H�U�D�O�O���7�D�N�H-�E�D�F�N���V�\�V�W�H�P���P�D�Q�D�J�H�P�H�Q�W 

 �3�U�R �&�R�Q 

�*�R�Y�H�U�Q�P�H�Q�W��
�L�Q���F�K�D�U�J�H 

�x �+�D�Y�H���S�R�Z�H�U�V���R�I���H�Q�I�R�U�F�H�P�H�Q�W 
o �/�H�Y�\���I�L�Q�H�V 
o �%�D�Q���Q�R�Q�F�R�P�S�O�L�D�Q�W���S�U�R�G�X�F�H�U�V 

�x �1�R���S�R�W�H�Q�W�L�D�O���F�R�Q�I�O�L�F�W���R�I���L�Q�W�H�U�H�V�W 

�x �1�R�W���D�O�Z�D�\�V���P�R�V�W���H�I�I�L�F�L�H�Q�W���H�F�R�Q�R�P�L�F�D�O�O�\����
�D�V���W�K�L�V���F�D�Q���O�H�D�G���W�R���D�G�G�L�W�L�R�Q�D�O���O�D�\�H�U�V���R�I��
�D�G�P�L�Q�L�V�W�U�D�W�L�R�Q 

�x �&�D�Q���V�W�L�I�O�H�����T�X�L�F�N�����L�Q�Q�R�Y�D�W�L�R�Q 
�x �0�R�Q�H�\���I�O�R�Z�L�Q�J���L�Q�W�R���D�Q�G���R�X�W���R�I��

�J�R�Y�H�U�Q�P�H�Q�W���G�H�S�D�U�W�P�H�Q�W�V���F�D�Q���E�H��
�S�U�R�E�O�H�P�D�W�L�F 

�7�3�2���L�Q��
�F�K�D�U�J�H 

�x �0�R�U�H���I�O�H�[�L�E�O�H���±���F�D�Q���D�G�M�X�V�W���U�X�O�H�V���D�Q�G��
�R�X�W�F�R�P�H�V���P�R�U�H���H�D�V�L�O�\ 

�x �(�D�V�L�H�U���I�R�U���7�3�2���W�K�D�Q���J�R�Y�H�U�Q�P�H�Q�W���W�R��
�G�H�Y�H�O�R�S���U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���P�H�P�E�H�U�V 

�x �%�X�V�L�Q�H�V�V���L�Q�F�H�Q�W�L�Y�H���D�V���F�R�V�W�V���D�Q�G���S�U�R�J�U�D�P��
�F�D�Q���P�R�U�H���H�D�V�L�O�\���E�H���F�R�Q�W�U�R�O�O�H�G���D�Q�G��
�L�Q�I�O�X�H�Q�F�H�G 

 

�x �3�R�W�H�Q�W�L�D�O���O�D�F�N���R�I���H�Q�I�R�U�F�H�P�H�Q�W���P�H�F�K�D�Q�L�V�P 
�x �&�D�Q���I�R�F�X�V���W�R�R���P�X�F�K���R�Q���W�K�H�L�U���P�H�P�E�H�U�V��

�D�Q�G���G�R���Q�R�W���K�D�Y�H���W�K�H���Z�L�G�H�U���F�R�P�P�X�Q�L�W�\���D�Q�G��
�H�Q�Y�L�U�R�Q�P�H�Q�W���D�V���L�Q�W�H�U�H�V�W�H�G���V�W�D�N�H�K�R�O�G�H�U�V 

�x �3�R�W�H�Q�W�L�D�O���F�R�Q�I�O�L�F�W���R�I���L�Q�W�H�U�H�V�W 
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�7�D�E�O�H�������5�R�O�H�V���R�I���*�R�Y�H�U�Q�P�H�Q�W���D�Q�G���7�3�2���L�Q���S�U�D�F�W�L�F�H 
 

 �1�H�Z���<�R�U�N �6�Z�L�W�]�H�U�O�D�Q�G �8�.  �,�W�D�O�\ �-�D�S�D�Q 
�$�S�S�U�R�Y�D�O���R�I��

�F�R�O�O�H�F�W�R�U�V���D�Q�G��
�S�U�R�F�H�V�V�R�U�V 

�*�R�Y�H�U�Q�P�H�Q�W �7�3�2 �*�R�Y�H�U�Q�P�H�Q�W �7�3�2 �7�3�2 

�&�R�O�O�H�F�W�L�R�Q���R�I��
�S�D�\�P�H�Q�W�V 

�*�R�Y�H�U�Q�P�H�Q�W �7�3�2 �7�3�2 �7�3�2 �7�3�2 

�5�H�L�P�E�X�U�V�L�Q�J��
�F�R�O�O�H�F�W�R�U�V���D�Q�G��

�S�U�R�F�H�V�V�R�U�V 
�*�R�Y�H�U�Q�P�H�Q�W �7�3�2 �7�3�2 �7�3�2 �7�3�2 

�(�Q�I�R�U�F�H�P�H�Q�W �*�R�Y�H�U�Q�P�H�Q�W 
�7�3�2�����E�X�W���I�H�Z��

�W�R�R�O�V���D�Y�D�L�O�D�E�O�H�� 
�*�R�Y�H�U�Q�P�H�Q�W �*�R�Y�H�U�Q�P�H�Q�W �*�R�Y�H�U�Q�P�H�Q�W 

 
 

4.2 �(�[�W�H�Q�G�H�G���S�U�R�G�X�F�H�U���U�H��
�V�S�R�Q�V�L�E�L�O�L�W�\�����(�3�5�� 

���������� �(�3�5���2�Y�H�U�Y�L�H�Z 

 
EPR, as a principle, emerged in academic 
circles in the early 1990s. It is generally 
seen as a policy principle that requires 
manufacturers to accept responsibility for 
�D�O�O�� �V�W�D�J�H�V�� �L�Q�� �D�� �S�U�R�G�X�F�W�¶�V�� �O�L�I�H�F�\�F�O�H���� �L�Q�F�O�Xd-
ing EoL management. 
There are three primary objectives of the 
EPR principle: 
�x Manufacturers shall be incentivised to 

improve the environmental design of 
their products and the environmental 
performance of supplying those 
products. 

�x Products should achieve a high 
utilisation rate. 

�x Materials should be preserved through 
effective and environmentally-sound 
collection, treatment, reuse and 
recycling. 

The key principle behind the reasoning that 
producers or manufacturers should be pri-
marily responsible for this post-consumer 
phase is that most of the environmental 
impacts are predetermined when they de-
sign the product9.  
It is important to stress that EPR is not a 
policy in itself, but instead it is a principle 

that can be implemented through a variety 
of policy approaches. Some people have 
also narrowly defined EPR as to be almost 
a synonym with a mandatory take-back 
system or some sort of financial responsi-
bility. By taking this narrow definition, 
they are missing the element of design for 
the environment and failing to appreciate 
the potential of the concept. The estab-
lishment of feedback loops from the down-
stream EoL management into the upstream 
design phase is at the core of the EPR 
principle, and is what can distinguish EPR 
policies from the implementation of a mere 
take-back system. 

���������� �&�R�O�O�H�F�W�L�Y�H�� �Y�H�U�V�X�V�� �L�Q�G�L�Y�L�G�X�D�O��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\ 

 
Under an EPR regime, responsibility can 
be assigned either individually, where pro-
ducers are responsible for their own prod-
ucts, or collectively, where producers in 
the same product type or category fulfil the 
responsibility for EoL management togeth-
er. 
It is important to note that the benefits of 
design incentives are best achieved, all 
things being equal, through a system that is 
as close to Individual Producer Responsi-
bility (IPR) as possible, because a producer 
will be most inclined to improve design 
when he is able to reap the benefits of the 
improvements. In a collective solution, if 
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4.Who should do what within an E-waste Prevention and Take-Back Sys tem  

Producer A improves the design of a prod-
uct which leads to lower recycling cost or 
improved material recovery, then all pro-
ducers in this product category will also 
reap the rewards of the improvement made 
by one producer. In the end, therefore, a 
collective solution would lead to progres-
sive producers subsidising producers who 

failed to make any effort to improve their 
products. 
IPR is, however, a more complicated sys-
tem to administer, and examples of func-
tioning IPR models are lacking. It is there-
fore advisable for countries developing 
new systems and policies to focus on col-
lective EPR solutions before starting to in-
dividual organization solutions. 

 
�&�D�V�H���6�W�X�G�\�������5�H�W�X�U�Q���6�K�D�U�H���0�R�G�H�O���R�I���,�3�5��-���0�D�L�Q�H�����8�6�$ 

 
�3�U�R�G�X�F�H�U���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���V�W�D�U�W�H�G���L�Q�������������D�Q�G���W�K�H���O�H�J�L�V�O�D�W�L�R�Q���V�S�H�F�L�I�L�H�V���W�K�D�W���µ�H�D�F�K���P�D�Q�X��
�I�D�F�W�X�U�H�U���L�V���L�Q�G�L�Y�L�G�X�D�O�O�\���U�H�V�S�R�Q�V�L�E�O�H�¶���I�R�U���D�O�O���W�K�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G���U�H�F�\�F�O�L�Q�J���F�R�V�W���L�Q���D�G�G�L�W�L�R�Q��
�W�R���D���µ�S�U�R���U�D�W�D���V�K�D�U�H���R�I���R�U�S�K�D�Q���Z�D�V�W�H�¶�����Z�K�L�F�K���F�D�Q���E�H���F�R�Q�V�L�G�H�U�H�G���Z�D�V�W�H���D�U�L�V�L�Q�J���I�U�R�P���S�U�R��
�G�X�F�H�U�V���W�K�D�W���K�D�Y�H���J�R�Q�H���R�X�W���R�I���E�X�V�L�Q�H�V�V���R�U���Q�R���O�R�Q�J�H�U���W�U�D�G�L�Q�J�� 
�8�Q�G�H�U���W�K�H���V�\�V�W�H�P�����P�X�Q�L�F�L�S�D�O�L�W�L�H�V���D�Q�G���F�R�O�O�H�F�W�L�R�Q���V�L�W�H�V���F�R�O�O�H�F�W���H-�Z�D�V�W�H���D�Q�G���S�D�V�V���L�W���R�Q�W�R���D��
�F�R�Q�V�R�O�L�G�D�W�R�U�����$�W���W�K�L�V���S�R�L�Q�W���H�Y�H�U�\���S�U�R�G�X�F�W�¶�V���E�U�D�Q�G���L�V���L�G�H�Q�W�L�I�L�H�G�����F�R�X�Q�W�H�G���D�Q�G���Z�H�L�J�K�H�G���� 
�3�U�R�G�X�F�H�U�V���F�D�Q���R�S�W���I�R�U�������G�L�I�I�H�U�H�Q�W���P�H�D�Q�V���R�I���I�L�Q�D�Q�F�L�Q�J�����W�K�H�\���F�D�Q���F�R�O�O�H�F�W���D���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H��
�V�D�P�S�O�H���R�I���H-�Z�D�V�W�H���I�U�R�P���W�K�H���F�R�O�O�H�F�W�R�U�����E�D�V�H�G���R�Q���D���U�H�W�X�U�Q���V�K�D�U�H�����R�U���S�D�\���W�K�H���F�R�Q�V�R�O�L�G�D�W�R�U��
�W�R�� �U�H�F�\�F�O�H�� �W�K�H�� �H-�Z�D�V�W�H���� �R�U�� �K�D�Y�H�� �W�K�H�L�U�� �E�U�D�Q�G�H�G�� �S�U�R�G�X�F�W�V�� �V�H�S�D�U�D�W�H�G�� �D�Q�G�� �U�H�F�\�F�O�H�� �W�K�H�P��
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�Z�D�V�W�H���W�R���P�D�N�H���O�D�U�J�H�U���W�U�H�D�W�P�H�Q�W���F�H�Q�W�U�H�V���Y�L�D��
�E�O�H�� 
�)�R�U���V�R�P�H���W�\�S�H�V���R�I���H-�Z�D�V�W�H�����H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�O�\�� �V�R�X�Q�G�� �W�U�H�D�W�P�H�Q�W�� �L�V�� �D�� �V�X�E�V�W�D�Q�W�L�D�O�� �F�R�V�W����
�Z�K�H�U�H�D�V���I�R�U���R�W�K�H�U�� �H-�Z�D�V�W�H���W�\�S�H�V���� �W�K�H���P�D�W�H��
�U�L�D�O�� �U�H�F�R�Y�H�U�\�� �D�Q�G�� �U�H�S�U�R�F�H�V�V�L�Q�J�� �D�V�� �Q�H�Z�� �U�D�Z��
�P�D�W�H�U�L�D�O�V���S�U�R�Y�L�G�H�V���D���S�R�V�L�W�L�Y�H���Q�H�W���Y�D�O�X�H�����7�K�H��
�L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �L�V�� �G�U�L�Y�H�Q�� �E�\�� �W�K�H�� �Q�H�H�G�� �W�R��
�J�H�Q�H�U�D�W�H�� �Y�D�O�X�H�� �I�U�R�P�� �F�R�O�O�H�F�W�H�G�� �P�D�W�H�U�L�D�O�� �L�Q��
�R�U�G�H�U�� �W�K�D�W�� �W�K�H�� �V�H�F�W�R�U�� �P�D�\�� �V�X�U�Y�L�Y�H���� �$�V�� �W�K�H��
�L�Q�I�R�U�P�D�O���V�H�F�W�R�U���L�V���Q�H�L�W�K�H�U���U�H�J�L�V�W�H�U�H�G���Q�R�U���O�L��
�F�H�Q�V�H�G���� �L���H���� �R�S�H�U�D�W�L�Q�J�� �Z�L�W�K�R�X�W�� �F�R�Q�W�U�R�O�� �R�U��
�V�W�D�Q�G�D�U�G�V���� �W�K�H�\�� �F�D�Q�� �F�K�H�U�U�\�� �S�L�F�N�� ���F�R�O�O�H�F�W�L�Q�J��
�D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �W�K�H�� �Y�D�O�X�D�E�O�H�� �I�U�D�F�W�L�R�Q�V�� �R�I��
�Z�D�V�W�H�� �R�Q�O�\���� �D�Q�G�� �D�S�S�O�\�� �X�Q�V�R�X�Q�G�� �W�U�H�D�W�P�H�Q�W��
�S�U�D�F�W�L�F�H�V�� �U�H�V�X�O�W�L�Q�J�� �L�Q�� �E�R�W�K�� �U�L�V�N�V�� �W�R�� �K�X�P�D�Q��
�K�H�D�O�W�K�� �D�Q�G�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �Z�K�H�Q�� �U�H�F�R�Y�H�U��
�L�Q�J���P�D�W�H�U�L�D�O���D�Q�G���Y�D�O�X�H�� 
�7�K�H���H�V�W�D�E�O�L�V�K�P�H�Q�W���R�I���D���I�R�U�P�D�O���V�H�F�W�R�U���Q�H�H�G�V��
�W�R�� �F�R�Q�V�L�G�H�U�� �W�K�H�� �H�[�L�V�W�H�Q�F�H�� �D�Q�G�� �G�U�L�Y�H�U�V�� �E�H��
�K�L�Q�G���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���R�S�H�U�D�W�L�R�Q�V���L�Q���W�K�H�L�U���O�R��
�F�D�O�� �U�H�J�L�R�Q�� �D�Q�G�� �F�R�Q�W�H�[�W���� �V�R�� �D�V�� �W�R�� �L�Q�W�H�J�U�D�W�H��
�W�K�R�V�H�� �S�D�U�W�L�F�L�S�D�W�L�Q�J�� �L�Q�W�R�� �W�K�H�� �R�Y�H�U�D�O�O�� �V�R�O�X��
�W�L�R�Q���� �6�X�S�S�R�U�W�� �I�R�U�� �D�� �I�X�W�X�U�H�� �U�H�F�\�F�O�L�Q�J�� �V�H�F�W�R�U��
�L�V�� �Y�L�W�D�O�� �D�Q�G�� �F�R�X�O�G�� �W�D�N�H�� �W�K�H�� �I�R�U�P�� �R�I�� �U�H�J�X�O�D��
�W�L�R�Q�V�� �D�Q�G�� �V�W�D�Q�G�D�U�G�� �V�H�W�W�L�Q�J�� �D�V�� �Q�D�W�L�R�Q�D�O�� �U�H��
�T�X�L�U�H�P�H�Q�W�V���� �L�Q�� �W�K�H�� �I�R�U�P�� �R�I�� �F�D�S�D�F�L�W�\-
�E�X�L�O�G�L�Q�J�� �D�Q�G�� �W�U�D�L�Q�L�Q�J�V�� �I�R�U�� �W�K�H�� �I�R�U�P�D�O�� �D�Q�G��
�L�Q�I�R�U�P�D�O���Z�R�U�N�I�R�U�F�H���� 
�)�R�U�� �W�K�H�� �S�U�R�E�O�H�P�D�W�L�F�� �H-�Z�D�V�W�H�� �I�U�D�F�W�L�R�Q�V�� �W�K�D�W��
�G�R���Q�R�W���R�I�I�H�U���W�K�H���S�R�W�H�Q�W�L�D�O���R�I���D�Q�\���Y�D�O�X�H���I�U�R�P��
�P�D�W�H�U�L�D�O�� �U�H�F�R�Y�H�U�\���� �W�K�H�� �H�V�W�D�E�O�L�V�K�P�H�Q�W�� �R�I�� �D��
�P�H�D�Q�V���E�\���Z�K�L�F�K���R�I�I�L�F�L�D�O���W�U�H�D�W�P�H�Q�W���I�D�F�L�O�L�W�L�H�V��
�F�D�Q���E�H���F�R�P�S�H�Q�V�D�W�H�G���I�R�U���K�D�Y�L�Q�J���U�H�V�S�R�Q�V�L�E�O�\��
�W�U�H�D�W�H�G�� �D�� �V�S�H�F�L�I�L�F�� �Y�R�O�X�P�H�� �R�I�� �H-�Z�D�V�W�H�� �L�V�� �U�H��
�T�X�L�U�H�G���D�V���D�Q���L�Q�F�H�Q�W�L�Y�H���I�R�U���E�X�V�L�Q�H�V�V�H�V���W�R���L�Q��
�F�O�X�G�H�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �V�X�F�K�� �I�U�D�F�W�L�R�Q�V�� �L�Q��
�W�K�H�L�U�� �R�S�H�U�D�W�L�R�Q�V���� �7�K�L�V�� �F�R�X�O�G�� �E�H�� �V�H�W�� �X�S�� �L�Q�� �D��
�Q�X�P�E�H�U���R�I�� �G�L�I�I�H�U�H�Q�W���Z�D�\�V���� �I�U�R�P���W�K�H���L�P�S�O�H��
�P�H�Q�W�D�W�L�R�Q�� �R�I�� �D�Q�� �X�S�I�U�R�Q�W�� �I�H�H�� �V�\�V�W�H�P�� �W�R�� �W�K�H��
�E�D�F�N-�H�Q�G�� �U�H�L�P�E�X�U�V�H�P�H�Q�W�� �E�\�� �S�U�R�G�X�F�H�U�� �U�H�S��
�U�H�V�H�Q�W�D�W�L�Y�H���R�U�J�D�Q�L�]�D�W�L�R�Q�V���R�Q�F�H���S�U�R�R�I���R�I���W�K�H��
�W�U�H�D�W�P�H�Q�W���K�D�V���E�H�H�Q���S�U�R�Y�L�G�H�G���� 
 
�(-�Z�D�V�W�H���W�K�D�W���L�V���L�O�O�H�J�D�O�O�\���L�P�S�R�U�W�H�G 
 
�,�O�O�H�J�D�O�O�\�� �L�P�S�R�U�W�H�G�� �H-�Z�D�V�W�H�� �U�H�S�U�H�V�H�Q�W�V�� �D��
�F�K�D�O�O�H�Q�J�H���I�R�U���W�Z�R���P�D�M�R�U���U�H�D�V�R�Q�V�� 
 

�x �L�W�� �S�U�R�Y�L�G�H�V�� �D�� �I�O�R�Z�� �R�I�� �P�D�W�H�U�L�D�O�� �W�K�D�W��
�K�H�O�S�V���W�R���V�X�V�W�D�L�Q���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U����
�Z�K�L�F�K�� �Z�L�O�O�� �F�R�Q�W�L�Q�X�H�� �W�R�� �F�R�P�S�H�W�H��
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4.Who should do what within an E-waste Prevention and Take-Back Sys tem  

�Z�L�W�K�� �D�Q�G�� �K�D�P�S�H�U�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W��
�R�I���D���V�W�U�R�Q�J���I�R�U�P�D�O���U�H�F�\�F�O�L�Q�J���V�H�F�W�R�U����
�D�Q�G 

�x �W�K�L�V�� �V�W�U�H�D�P�� �U�H�S�U�H�V�H�Q�W�V�� �D�� �G�U�D�L�Q�� �R�Q��
�D�Q�\�� �H-�Z�D�V�W�H�� �V�\�V�W�H�P�� �W�K�D�W�� �L�V��
�H�V�W�D�E�O�L�V�K�H�G���L�Q���W�K�H���V�D�P�H���Z�D�\���D�V���I�U�H�H��
�U�L�G�H�U�V�� �D�Q�G�� �R�U�S�K�D�Q�� �S�U�R�G�X�F�W�V�� �G�R�� �E�\��
�E�U�L�Q�J�L�Q�J���D�G�G�L�W�L�R�Q�D�O���Y�R�O�X�P�H���L�Q�W�R���W�K�H��
�V�\�V�W�H�P���W�K�D�W���K�D�V���Q�R�W���E�H�H�Q���D�F�F�R�X�Q�W�H�G��
�I�R�U���R�U���I�L�Q�D�Q�F�H�G�� 
 

�7�K�L�V�� �S�U�D�F�W�L�F�H�� �F�D�Q�� �R�Q�O�\�� �E�H�� �V�W�R�S�S�H�G�� �W�K�U�R�X�J�K��
�H�I�I�L�F�L�H�Q�W�� �H�Q�I�R�U�F�H�P�H�Q�W�� �R�I�� �H�[�L�V�W�L�Q�J�� �U�X�O�H�V�� �D�W��
�W�K�H���I�H�G�H�U�D�O���O�H�Y�H�O�����H�V�S�H�F�L�D�O�O�\���W�K�H���%�D�V�H�O���&�R�Q��
�Y�H�Q�W�L�R�Q���� �D�O�R�Q�J�� �Z�L�W�K���S�U�R�S�R�U�W�L�R�Q�D�W�H���D�Q�G���V�H�Q��
�V�L�E�O�H���S�R�O�L�F�H�V�����V�X�F�K���D�V���W�K�R�V�H���R�X�W�O�L�Q�H�G���L�Q���6�H�F��
�W�L�R�Q�������� 
 
�0�D�Q�X�I�D�F�W�X�U�H�U�V�� �Q�R�W�� �E�H�L�Q�J�� �E�D�V�H�G�� �O�R�F�D�O�O�\��
�D�Q�G���S�U�R�G�X�F�W�V���E�H�L�Q�J���L�P�S�R�U�W�H�G���E�\���U�H�V�H�O�O�H�U�V 
 
�6�L�Q�F�H�� �R�Q�H�� �R�I�� �W�K�H�� �S�U�L�P�D�U�\�� �J�R�D�O�V�� �R�I�� �D�Q�� �(�3�5��
�S�R�O�L�F�\�� �D�S�S�U�R�D�F�K�� �L�V�� �W�R�� �J�L�Y�H�� �P�D�Q�X�I�D�F�W�X�U�H�U�V��
�D�Q�� �L�Q�F�H�Q�W�L�Y�H�� �W�R�� �L�P�S�U�R�Y�H�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�S�H�U�I�R�U�P�D�Q�F�H�� �R�I�� �W�K�H�L�U�� �S�U�R�G�X�F�W�V���� �D�Q�\�� �V�\�V�W�H�P��
�W�K�D�W�� �G�R�H�V�� �Q�R�W�� �V�K�R�X�O�G�� �Q�R�W�� �E�H�� �F�R�Q�V�L�G�H�U�H�G�� �D�Q��
�(�3�5���V�\�V�W�H�P�����7�K�L�V���S�U�H�V�H�Q�W�V���P�D�Q�\���F�R�X�Q�W�U�L�H�V��
�Z�L�W�K���D���S�U�R�E�O�H�P�����V�L�Q�F�H���P�D�Q�\���J�O�R�E�D�O���F�R�P�S�D��
�Q�L�H�V�� �G�R�� �Q�R�W�� �L�P�S�R�U�W�� �D�Q�G�� �V�H�O�O�� �W�K�H�L�U�� �S�U�R�G�X�F�W�V��
�G�L�U�H�F�W�O�\���� �$�� �Y�H�U�\�� �F�R�P�P�R�Q�� �P�R�G�H�O�� �V�H�H�V�� �O�R�F�D�O��
�G�L�V�W�U�L�E�X�W�R�U�V���D�Q�G���U�H�W�D�L�O�H�U�V���L�P�S�R�U�W�L�Q�J���E�U�D�Q�G�H�G��
�J�R�R�G�V�� �L�Q�W�R�� �D�� �F�R�X�Q�W�U�\�� �I�R�U�� �V�D�O�H�� �R�Q�� �W�K�H�� �O�R�F�D�O��
�P�D�U�N�H�W�����,�W���L�V���W�K�H�V�H���G�L�V�W�U�L�E�X�W�R�U�V���D�Q�G���U�H�W�D�L�O�H�U�V����
�L���H�����W�K�H���L�P�S�R�U�W�L�Q�J���S�D�U�W�\���� �W�K�D�W���F�D�Q���E�H���L�G�H�Q�W�L��
�I�L�H�G�� �D�V�� �W�K�H�� �U�H�V�S�R�Q�V�L�E�O�H�� �S�D�U�W�\�� �I�R�U�� �H-�Z�D�V�W�H��
�P�D�Q�D�J�H�P�H�Q�W�� �D�V�� �W�K�H�\�� �D�U�H�� �O�H�J�D�O�O�\�� �U�H�J�L�V�W�H�U�H�G��
�D�Q�G�� �W�K�X�V�� �D�G�G�U�H�V�V�D�E�O�H�� �L�Q�� �W�K�H�� �U�H�V�S�H�F�W�L�Y�H��
�F�R�X�Q�W�U�\�����,�P�S�R�U�W�H�U�V���W�K�D�W���G�R���Q�R�W���P�D�Q�X�I�D�F�W�X�U�H��
�W�K�H�L�U���R�Z�Q���S�U�R�G�X�F�W�V���R�Q�O�\���K�D�Y�H���O�L�P�L�W�H�G���L�Q�I�O�X��
�H�Q�F�H���R�Y�H�U���S�U�R�G�X�F�W���G�H�V�L�J�Q�����V�R���L�W���Z�R�X�O�G���V�H�H�P��
�W�R���I�D�O�O���V�K�R�U�W���R�I���W�K�H���S�U�L�P�D�U�\���(�3�5���S�U�L�Q�F�L�S�O�H�V���� 
 
�3�R�W�H�Q�W�L�D�O���W�K�U�H�D�W���W�R���O�R�F�D�O���U�H�X�V�H���P�D�U�N�H�W 
 
�,�W���L�V���D���F�R�P�P�R�Q���W�K�H�R�U�\���W�K�D�W���D���P�R�Y�H���W�R�Z�D�U�G�V��
�D�Q�� �(�3�5�� �S�R�O�L�F�\�� �D�S�S�U�R�D�F�K�� �F�D�Q�� �O�H�D�G�� �W�R�� �D�� �U�H��
�G�X�F�W�L�R�Q���R�U���F�K�R�N�L�Q�J���R�I���W�K�H���U�H�X�V�H���P�D�U�N�H�W���G�X�H��
�W�R�� �W�K�H�� �F�R�P�S�H�W�L�Q�J�� �G�H�P�D�Q�G�V�� �Z�L�W�K�� �W�U�H�D�W�P�H�Q�W��
�I�D�F�L�O�L�W�L�H�V���I�R�U���W�K�H���H-�Z�D�V�W�H���D�Q�G���X�V�H�G���S�U�R�G�X�F�W�V����
�7�K�L�V���L�V���Q�R�W���D���G�H�V�L�U�D�E�O�H���R�X�W�F�R�P�H���V�L�Q�F�H���U�H�X�V�H��
�V�K�R�X�O�G���� �L�Q���J�H�Q�H�U�D�O���� �E�H���I�D�Y�R�X�U�H�G���R�Y�H�U���P�D�W�H��
�U�L�D�O�� �U�H�F�R�Y�H�U�\�� �L�Q�� �R�U�G�H�U�� �W�R�� �S�U�R�O�R�Q�J�� �W�K�H�� �O�L�I�H��

�W�L�P�H���R�I���(�(�(�����7�K�L�V���W�K�H�R�U�\���V�H�H�P�V���W�R���E�H���F�R�Q��
�I�L�U�P�H�G�� �L�Q�� �V�R�P�H�� �H�[�L�V�W�L�Q�J�� �(�3�5�� �V�\�V�W�H�P�V�� �L�Q��
�W�K�H�� �G�H�Y�H�O�R�S�H�G�� �Z�R�U�O�G�� �W�K�D�W�� �G�R�� �Q�R�W�� �I�R�F�X�V��
�K�H�D�Y�L�O�\�� �R�Q�� �U�H�X�V�H�� �D�Q�G�� �L�Q�V�W�H�D�G�� �W�H�Q�G���W�R�� �I�R�F�X�V��
�R�Q���P�D�W�H�U�L�D�O���U�H�F�R�Y�H�U�\�� 
�7�K�H�� �U�H�D�O�L�W�\�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�L�Q�J�� �Z�R�U�O�G�� �L�V�� �W�K�D�W��
�U�H�X�V�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V�� �K�D�Y�H�� �H�D�V�L�H�U�� �D�F�F�H�V�V�� �W�R��
�G�H�V�L�U�D�E�O�H�� �H-�Z�D�V�W�H�� �D�Q�G�� �X�V�H�G�� �H�T�X�L�S�P�H�Q�W�� �E�\��
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�E�H�H�Q���V�K�R�Z�Q���W�K�D�W���L�Q���7�D�L�Z�D�Q�����D���U�H�X�V�H���R�U�J�D�Q�L��
�]�D�W�L�R�Q�� �L�V�� �D�E�O�H�� �W�R�� �R�I�I�H�U�� �D�� �S�U�L�F�H�� ������ �W�L�P�H�V��
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�S�U�R�G�X�F�W���Z�R�X�O�G���K�D�Y�H���E�H�H�Q���L�Q�F�X�U�U�H�G���D�W���H�L�W�K�H�U��
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�Q�D�O�L�V�H�� �W�K�H�� �F�R�V�W�V���� �D�V�� �(�3�5�� �D�S�S�U�R�D�F�K�H�V�� �H�Q��
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�W�K�H�� �S�U�R�S�R�U�W�L�R�Q�� �R�I�� �W�K�L�V�� �W�\�S�H�� �R�I�� �H�T�X�L�S�P�H�Q�W��
�U�H�T�X�L�U�L�Q�J���(�R�/���W�U�H�D�W�P�H�Q�W���� 
�$�O�W�K�R�X�J�K�� �W�K�L�V�� �S�U�R�E�O�H�P�� �V�H�H�P�V�� �F�R�P�S�O�H�[����
�W�K�H�U�H�� �D�U�H�� �V�R�O�X�W�L�R�Q�V�� �W�R�� �P�L�W�L�J�D�W�H�� �W�K�H��
�F�R�P�S�O�H�[�L�W�\�� 
 
�x �$�V�V�H�P�E�O�H�G�� �S�U�R�G�X�F�W�V���� �P�R�V�W�O�\��

�F�R�P�S�X�W�H�U�V���� �F�D�Q�� �D�O�V�R�� �E�H�� �W�D�F�N�O�H�G�� �E�\��
�H�Q�V�X�U�L�Q�J�� �D�Q�\�� �F�R�P�S�D�Q�\�� �V�H�O�O�L�Q�J�� �D�E�R�Y�H�� �D��
�G�H�V�L�J�Q�D�W�H�G�� �W�K�U�H�V�K�R�O�G�� �E�H�� �U�H�T�X�L�U�H�G�� �W�R��
�U�H�J�L�V�W�H�U�� �D�V�� �D�� �S�U�R�G�X�F�H�U�� �D�Q�G�� �E�U�D�Q�G�� �W�K�H�L�U��
�S�U�R�G�X�F�W�V�� �L�Q�� �R�U�G�H�U�� �W�R�� �E�H�� �D�E�O�H�� �W�R�� �V�H�O�O��
�O�H�J�D�O�O�\�� �L�Q�� �W�K�H�� �F�R�X�Q�W�U�\���� �,�W�� �L�V�� �L�P�S�R�U�W�D�Q�W��
�W�K�D�W�� �D�� �W�K�U�H�V�K�R�O�G�� �E�H�� �V�H�W�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W��
�Y�H�U�\�� �V�P�D�O�O�� �E�X�V�L�Q�H�V�V�H�V�� �D�U�H�� �Q�R�W�� �K�L�W��
�G�L�V�S�U�R�S�R�U�W�L�R�Q�D�W�H�O�\�� �K�D�U�G�� �E�\�� �W�K�H�� �(�3�5��
�V�\�V�W�H�P�� 

�x �(�Q�V�X�U�L�Q�J�� �W�K�H�� �G�H�I�L�Q�L�W�L�R�Q�� �R�I�� �D�� �S�U�R�G�X�F�H�U��
�Z�L�W�K�L�Q�� �W�K�H�� �O�H�J�L�V�O�D�W�L�R�Q�� �F�D�S�W�X�U�H�V�� �W�K�H��
�L�P�S�R�U�W�H�U���R�I���S�U�R�G�X�F�W���D�V���Z�H�O�O���D�V���W�K�H���O�R�F�D�O��
�P�D�Q�X�I�D�F�W�X�U�H�U�� �Z�L�O�O�� �F�U�H�D�W�H�� �D�� �O�H�Y�H�O��
�S�O�D�\�L�Q�J���I�L�H�O�G���L�I���H�Q�I�R�U�F�H�G�� 
 

�7�K�H���I�D�F�W���W�K�D�W���(�3�5���S�R�O�L�F�\���P�R�G�H�O�V���P�D�\���K�D�Y�H��
�E�H�H�Q�� �V�H�H�Q�� �V�R�� �I�D�U�� �D�V�� �X�Q�V�X�L�W�D�E�O�H�� �I�R�U�� �L�P�S�O�H��
�P�H�Q�W�D�W�L�R�Q�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�L�Q�J�� �Z�R�U�O�G11���F�D�Q��
�W�K�X�V���E�H���D�W�W�U�L�E�X�W�H�G���W�R���F�R�P�S�O�L�F�D�W�H�G���S�U�R�E�O�H�P�V��
�W�K�D�W���Q�H�H�G���W�R���E�H���U�H�V�R�O�Y�H�G���L�Q���W�K�H���P�D�U�N�H�W�S�O�D�F�H������
�,�O�O�H�J�D�O���L�P�S�R�U�W�V�����J�U�H�\���P�D�U�N�H�W�V���D�Q�G���S�R�O�O�X�W�L�Q�J��
�U�H�F�\�F�O�L�Q�J�� �V�\�V�W�H�P�V�� �D�U�H�� �V�R�P�H�� �R�I�� �W�K�H�� �V�\�P�S��
�W�R�P�D�W�L�F�� �U�L�V�N�V�� �D�Q�G�� �W�K�U�H�D�W�V�� �W�K�D�W�� �Q�H�H�G�� �W�R�� �E�H��
�F�R�U�U�H�F�W�H�G�� �Z�K�H�W�K�H�U�� �R�U�� �Q�R�W�� �D�Q�� �(�3�5�� �S�R�O�L�F�\��
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���������� �5�R�O�H�� �R�I�� �J�R�Y�H�U�Q�P�H�Q�W�� �L�Q��
�H�V�W�D�E�O�L�V�K�L�Q�J���D���V�\�V�W�H�P 

 
�,�W���L�V���Z�R�U�W�K���U�H�P�H�P�E�H�U�L�Q�J���W�K�D�W���W�K�H���(�3�5���S�U�L�Q��
�F�L�S�O�H�V���F�D�Q���E�H���L�P�S�O�H�P�H�Q�W�H�G���X�Q�G�H�U���E�R�W�K���Y�R�O��
�X�Q�W�D�U�\�� �D�Q�G�� �P�D�Q�G�D�W�R�U�\�� �V�\�V�W�H�P�V���� �7�K�H�� �(�3�5��
�S�U�L�Q�F�L�S�O�H�V�� �L�Q�G�L�F�D�W�H�� �D�� �P�D�U�N�H�W-�E�D�V�H�G�� �L�Q�F�H�Q��
�W�L�Y�H���D�Q�G���F�D�Q���G�U�D�Z���O�H�V�V�R�Q�V���O�H�D�U�Q�H�G���I�U�R�P���H�[��
�L�V�W�L�Q�J�� �Y�R�O�X�Q�W�D�U�\�� �S�U�D�F�W�L�F�H�V�� �L�Q�� �W�K�H�� �E�X�V�L�Q�H�V�V��

�Z�R�U�O�G���� �7�K�H�U�H�� �D�U�H�� �D�� �Y�D�U�L�H�W�\�� �R�I�� �S�R�V�V�L�E�O�H�� �L�Q��
�W�H�U�Y�H�Q�W�L�R�Q�V���W�K�D�W���D���J�R�Y�H�U�Q�P�H�Q�W���F�D�Q���P�D�N�H���W�R��
�L�P�S�O�H�P�H�Q�W���(�3�5�� �S�U�L�Q�F�L�S�O�H�V���� �D�Q�G�� �P�D�Q�G�D�W�R�U�\��
�O�H�J�L�V�O�D�W�L�R�Q�� �L�V�� �Q�R�W�� �D�O�Z�D�\�V�� �W�K�H�� �E�H�V�W�� �Z�D�\�� �W�R��
�S�U�R�F�H�H�G�� 
�$�Q�\�� �V�\�V�W�H�P�� �V�K�R�X�O�G�� �V�H�H�N�� �W�R�� �F�U�H�D�W�H�� �D�� �O�H�Y�H�O��
�S�O�D�\�L�Q�J���I�L�H�O�G���E�\���S�U�R�P�R�W�L�Q�J���H�I�I�H�F�W�L�Y�H���V�W�D�Q�G��
�D�U�G�V�� �W�K�U�R�X�J�K�� �W�K�H�� �O�L�F�H�Q�V�L�Q�J�� �D�Q�G�� �S�H�U�P�L�W�W�L�Q�J��
�R�I�� �V�W�D�N�H�K�R�O�G�H�U�V���� �7�K�L�V�� �K�H�O�S�V�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W��
�W�K�H�U�H���L�V���I�D�L�U���F�R�P�S�H�W�L�W�L�R�Q�� �D�P�R�Q�J���S�U�R�G�X�F�H�U�V����
�D�V���Z�H�O�O���D�V���E�H�W�Z�H�H�Q���U�H�F�\�F�O�H�U�V�� 
�$�O�W�K�R�X�J�K�� �W�K�H�U�H�� �D�U�H�� �F�O�H�D�U�� �H�[�D�P�S�O�H�V�� �R�I�� �V�X�F��
�F�H�V�V�I�X�O�� �E�X�V�L�Q�H�V�V-�O�H�G�� �Y�R�O�X�Q�W�D�U�\�� �S�U�R��
�J�U�D�P�P�H�V���� �W�K�L�V�� �U�H�S�U�H�V�H�Q�W�V�� �W�K�H�� �H�[�F�H�S�W�L�R�Q�� �U�D��
�W�K�H�U�� �W�K�D�Q�� �W�K�H�� �U�X�O�H12���� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�U�H�� �U�H��
�P�D�L�Q�V�� �D�� �V�W�U�R�Q�J�� �F�D�V�H�� �I�R�U�� �J�R�Y�H�U�Q�P�H�Q�W�V�� �W�R��
�L�Q�I�O�X�H�Q�F�H�� �E�X�V�L�Q�H�V�V�H�V�� �W�R�� �R�S�H�U�D�W�H�� �L�Q�� �D�� �P�R�U�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\-�V�H�Q�V�L�W�L�Y�H�� �D�Q�G�� �E�H�Q�H�I�L�F�L�D�O��
�G�L�U�H�F�W�L�R�Q�� 

4.3 �7�K�H���U�R�O�H���R�I���W�K�H���L�Q�I�R�U�P�D�O��
�V�H�F�W�R�U���L�Q���L�Q�G�X�V�W�U�L�D�O�L�]�H�G��
�D�Q�G���G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V 

���������� �:�K�\�� �W�K�L�V�� �L�V�� �D�Q�� �L�P�S�R�U�W�D�Q�W��
�S�R�O�L�F�\���D�U�H�D 

 
�7�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �F�R�Q�V�W�L�W�X�W�H�V�� �³�Z�R�U�N�� �W�K�D�W��
�W�D�N�H�V�� �S�O�D�F�H�� �L�Q�� �X�Q�L�Q�F�R�U�S�R�U�D�W�H�G�� �H�Q�W�H�U�S�U�L�V�H�V��
�W�K�D�W�� �D�U�H�� �X�Q�U�H�J�L�V�W�H�U�H�G�� �R�U�� �V�P�D�O�O�´13���� �)�L�U�V�W�� �R�I��
�D�O�O�����L�W���V�K�R�X�O�G���E�H���U�H�F�D�O�O�H�G���W�K�D�W���W�K�H���F�R�Q�F�H�S�W���R�I��
�W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���V�K�R�X�O�G���Q�R�W���E�H���F�R�Q�I�X�V�H�G��
�R�U���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K���³�L�O�O�H�J�D�O���D�F�W�L�Y�L�W�L�H�V�´���� 
�$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �/�D�E�R�X�U�� �2�U��
�J�D�Q�L�V�D�W�L�R�Q���� �W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �F�D�Q�� �E�H�� �D�F��
�W�L�Y�H���L�Q���S�H�U�I�H�F�W�O�\���O�H�J�D�O���D�F�W�L�Y�L�W�L�H�V���V�X�F�K���D�V���D�J��
�U�L�F�X�O�W�X�U�H���� �X�U�E�D�Q�� �W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �R�U�� �Z�D�V�W�H��
�P�D�Q�D�J�H�P�H�Q�W���� �7�K�H�� �G�L�I�I�H�U�H�Q�F�H�� �E�H�W�Z�H�H�Q�� �W�K�H��
�I�R�U�P�D�O�� �D�Q�G�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�V�� �L�V�� �W�K�D�W�� �W�K�H�� �L�Q��
�I�R�U�P�D�O�� �V�H�F�W�R�U�� �G�R�H�V�� �Q�R�W�� �S�D�\�� �W�D�[�H�V�� �R�U�� �F�R�Q��
�W�U�L�E�X�W�H�� �W�R�� �D�� �Q�D�W�L�R�Q�¶�V�� �V�R�F�L�D�O�� �S�U�R�W�H�F�W�L�R�Q�� �V�\�V��
�W�H�P���� �,�W�� �F�D�Q���� �K�R�Z�H�Y�H�U���� �D�O�V�R�� �L�Q�F�O�X�G�H�� �L�O�O�H�J�D�O��
�D�F�W�L�Y�L�W�L�H�V���V�X�F�K���D�V���W�U�D�G�H���Z�L�W�K���W�K�H���P�D�I�L�D�� 
�,�Q�I�R�U�P�D�O���Z�R�U�N�H�U�V���K�D�Y�H���D�F�T�X�L�U�H�G���W�K�H�L�U���V�N�L�O�O�V��
�³�R�Q�� �W�K�H�� �M�R�E�´�� �R�U�� �I�U�R�P�� �I�D�P�L�O�\�� ���Q�R�W�� �L�Q�� �W�K�H��
�I�R�U�P�D�O���H�G�X�F�D�W�L�R�Q���V�\�V�W�H�P�������W�K�H�\���G�R���Q�R�W���K�D�Y�H��
�D�F�F�H�V�V���W�R���V�R�F�L�D�O���S�U�R�W�H�F�W�L�R�Q���D�Q�G���W�K�H�\���D�U�H���R�U��
�J�D�Q�L�]�H�G�� �P�D�L�Q�O�\�� �D�V�� �V�H�O�I-�H�P�S�O�R�\�H�G�� ���I�D�P�L�O�\��
�F�R�P�S�D�Q�L�H�V�� �R�U�� �F�R�P�P�X�Q�L�W�\-�E�D�V�H�G�� �J�U�R�X�S�V������
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4.Who should do what within an E-waste Prevention and Take-Back Sys tem  

�,�Q�� �V�R�P�H�� �O�R�F�D�W�L�R�Q�V���� �L�Q�I�R�U�P�D�O�� �Z�R�U�N�H�U�V�� �D�U�H��
�Q�R�W���J�L�Y�H�Q���O�L�F�H�Q�V�H�V���W�R���R�S�H�U�D�W�H���Z�L�W�K�L�Q���W�K�H���O�H��
�J�D�O�� �V�\�V�W�H�P���� �D�Q�G�� �V�R�P�H�W�L�P�H�V���� �H�Y�H�Q�� �W�K�H�L�U�� �H�[��
�L�V�W�H�Q�F�H�� �L�V�� �G�H�Q�L�H�G���� �W�K�H�\�� �D�U�H�� �R�I�W�H�Q�� �Q�R�W�� �W�D�N�H�Q��
�L�Q�W�R���D�F�F�R�X�Q�W���L�Q���R�I�I�L�F�L�D�O���V�W�D�W�L�V�W�L�F�V���D�Q�G���S�X�E�O�L�F��
�S�R�O�L�F�L�H�V�� 

 

Historical background 

 

In most Western countries, a public service 
of waste collection and disposal was set up 
at the end of the nineteenth century14. This 
public service was very efficient in achiev-
ing its mission of collecting waste as 
quickly and regularly as possible to ensure 
that infectious diseases had no time to de-
velop. The waste ended up either in 
dumpsites or, a few decades later, in incin-
erators. This system marginalised the pre-
viously well-organized small waste pickers 
and recyclers and led to a reduction of the 
volumes of reused and recycled materials. 

In the 1980s, many developed countries 
were alarmed by the increasing volumes 
and toxicity of waste collected, as well as 
the associated costs and spatial needs to 
manage the waste. They started to promote 
waste type separation at the source and the 
separate collection of recyclable materials. 
But by then, the informal sector had almost 
completely disappeared, and public author-
ities had to create collection systems and 
separation behaviour from scratch. This 
was the context in which the e-waste issue 
arose in industrialized countries. EU 
Member States, despite having the most 
sophisticated e-waste legislation in the 
world, still struggle to collect e-waste gen-
erated in their territory. For instance, the 
Netherlands, generally considered as one 
of the most environmental-friendly coun-
tries in the world, officially collected only 
28% of the total volumes put on the market 
in 2010 via the two main organizations in 
charge of implementing the EU WEEE di-
rective15 . This figure rises significantly 
when channels omitted from the official 
statistics are included. 

Socioeconomic aspects 

In developing countries, a large informal 
sector still exists. According to the World 
Bank, 2 per cent of the global population 
works in informal waste management 
where they handle all types of waste. In 
China, it has been estimated that as of 
2007, around 440,000 people were en-
gaged in informal e-waste collection, and 
250,000 people were engaged in informal 
e-waste recycling16. The informal sector 
provides income to people who would oth-
erwise face even greater poverty. Howev-
er, the impact on worker health and the 
surrounding environment of unsound prac-
tices in the informal sector (e.g., burning 
cables to recover copper) should also be 
considered, especially the potentially seri-
ous impacts on children17. 

�7�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �F�D�Q�� �V�R�P�H�W�L�P�H�V�� �K�D�Y�H�� �D��
�S�R�V�L�W�L�Y�H���L�P�S�D�F�W���R�Q���W�K�H���H�F�R�Q�R�P�\���D�V���Z�H�O�O�����,�Q��
�*�K�D�Q�D���� �L�W�� �L�V�� �H�V�W�L�P�D�W�H�G�� �W�K�D�W�� �W�K�H�� �L�Q�I�R�U�P�D�O��
�F�R�O�O�H�F�W�L�R�Q���� �U�H�I�X�U�E�L�V�K�L�Q�J�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �R�I��
�P�H�W�D�O�� �V�F�U�D�S���� �L�Q�F�O�X�G�L�Q�J�� �H-�Z�D�V�W�H���� �J�H�Q�H�U�D�W�H�V��
�I�U�R�P�����������W�R�����������P�L�O�O�L�R�Q���8�6�'���Q�D�W�L�R�Q�D�O�O�\�����,�W��
�V�K�R�X�O�G�� �E�H�� �P�H�Q�W�L�R�Q�H�G���� �W�K�R�X�J�K���� �W�K�D�W�� �W�K�L�V��
�V�H�F�W�R�U�� �G�R�H�V�� �Q�R�W�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �S�X�E�O�L�F��
�E�X�G�J�H�W���G�L�U�H�F�W�O�\���G�X�H���W�R���W�K�H���D�E�V�H�Q�F�H���R�I���W�D�[�H�V����
�D�Q�G�� �W�K�D�W�� �W�K�H�� �F�R�V�W�� �R�I�� �G�H-�S�R�O�O�X�W�L�R�Q�� �P�H�D�V�X�U�H�V��
�R�I�� �L�Q�I�R�U�P�D�O�� �H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �V�L�W�H�V�� �L�V��
�Q�R�W���W�D�N�H�Q���L�Q�W�R���D�F�F�R�X�Q�W���K�H�U�H�� 
 
�(�I�I�L�F�L�H�Q�F�\ 

According to field investigations, the in-
formal sector collects and sorts larger 
amounts of waste than the formal sector in 
some countries18,19. In Ghana, 85 per cent 
of e-waste is collected by a well-organized 
informal sector that generates income for 
more than 30,000 people,20. The city of 
Cairo, Egypt depends on the informal col-
lection and treatment as the only functional 
solution in waste management.  

The informal sector is, to some extent, fi-
nancially sustainable, as it draws most of 
its incomes not from grants or public mon-
ey but from the market (i.e., the selling of 
recyclable materials to local or internation-
al recipients). For the workers, however, 
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poverty rates remain very high. Most in-
formal waste management operations that 
work without standards and externalize the 
environmental and human health costs 
achieve a short term net benefit, though 
formal waste management operations that 
operate under a strict regulatory environ-
ment have a net cost related to certain 
types of waste, including the problematic 
fraction that actually needs particular 
forms of treatment. This is due to the fact 
that the informal sector has been driven to 
focus on waste valorisation and therefore 
�R�Q�� �³�F�K�H�U�U�\�� �S�L�F�N�L�Q�J�´���� �Z�K�H�U�H�D�V�� �W�K�H�� �I�R�U�P�D�O��
sector, when sub-contracted under the pub-
lic service system, has a mandate to collect 
and treat all types of waste, including non-

valuable products and fractions that require 
expensive treatment. 

When considering all types of waste man-
agement, the informal sector saves public 
authorities large sums of money, mostly 
due to avoided collection and disposal 
�F�R�V�W�V�����¼���������P�L�O�O�L�R�Q���S�H�U���\�H�D�U���L�Q���/�L�P�D�����3�H�U�X����
�¼���������P�L�O�O�L�R�Q���L�Q���&�D�L�U�R�����(�J�\�S�W�����D�Q�G���¼�����������P�Ll-
lion in Quezon City, The Philippines, ac-
cording to the GIZ21). Comparable num-
bers are not available for e-waste, specifi-
cally. UN-Habitat, in its last international 
report on solid waste management, even 
said that �³�W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���L�V���F�O�H�D�U�O�\���D�Q�\��
�F�L�W�\�¶�V���N�H�\���D�O�O�\���± if the city had to deal with 
these quantities of material as waste, then 
�W�K�H�L�U�� �F�R�V�W�V�� �Z�R�X�O�G�� �U�L�V�H�� �G�U�D�P�D�W�L�F�D�O�O�\�´22 . 
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�6�W�H�S�V���L�Q���H-�Z�D�V�W�H��
�S�U�H�Y�H�Q�W�L�R�Q���D�Q�G��
�P�D�Q�D�J�H�P�H�Q�W 

�)�R�U�P�D�O���V�H�F�W�R�U �,�Q�I�R�U�P�D�O���V�H�F�W�R�U 

�5�H�X�V�H �8 �'�R�H�V���Q�R�W���L�Q�W�H�U�Y�H�Q�H���D�V��
�P�X�F�K���D�V���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���L�Q��
�W�K�L�V���V�H�F�W�R�U�����D�O�W�K�R�X�J�K���V�R�P�H��
�V�H�F�W�R�U�V���D�Q�G���F�R�P�S�D�Q�L�H�V���D�U�H��
�I�R�F�X�V�V�L�Q�J���R�Q���W�K�H���L�V�V�X�H�V 

�9 �$�E�L�O�L�W�\���W�R���L�G�H�Q�W�L�I�\���U�H-�X�V�D�E�O�H��
�S�U�R�G�X�F�W�V�����U�H�I�X�U�E�L�V�K���W�K�H�P���D�Q�G���U�H�V�H�O�O��
�W�K�H�P���W�R���³�E�R�W�W�R�P���R�I���W�K�H���S�\�U�D�P�L�G�´��
�F�X�V�W�R�P�H�U�V 

�6�H�S�D�U�D�W�L�R�Q�� �D�W�� �W�K�H��
�V�R�X�U�F�H 

�8 �&�D�Q���E�H���H�[�S�H�Q�V�L�Y�H���L�I��
�G�H�S�H�Q�G�H�Q�W���X�S�R�Q���S�X�E�O�L�F���G�H�F�L�V�L�R�Q��
�W�R���L�P�S�R�V�H���P�D�Q�G�D�W�R�U�\���V�H�S�D�U�D�W�L�R�Q��
�D�W���W�K�H���V�R�X�U�F�H�����H�V�S�H�F�L�D�O�O�\���I�R�U��
�K�R�X�V�H�K�R�O�G�V�����R�U���X�S�R�Q��
�Q�H�J�R�W�L�D�W�L�R�Q���Z�L�W�K���E�X�V�L�Q�H�V�V�H�V�� 
�9 �,�Q���V�R�P�H���F�R�X�Q�W�U�L�H�V�����F�D�Q���E�H��
�O�D�E�R�X�U-�L�Q�W�H�Q�V�L�Y�H���Z�K�H�Q���W�K�H�U�H���L�V���D��
�O�R�Z-�F�R�V�W���Z�R�U�N�I�R�U�F�H���D�Y�D�L�O�D�E�O�H�� 

�9 �$�E�L�O�L�W�\���W�R���J�H�W���D�F�F�H�V�V���W�R���H-�Z�D�V�W�H��
�H�Y�H�Q���Z�K�H�Q���W�K�H�U�H���L�V���Q�R���V�H�S�D�U�D�W�L�R�Q���D�W��
�W�K�H���V�R�X�U�F�H�����I�R�U���L�Q�V�W�D�Q�F�H���L�Q���G�X�P�S�V�L�W�H�V��
�R�U���E�\���S�U�R�Y�L�G�L�Q�J���L�Q�F�H�Q�W�L�Y�H�V���W�R���Z�D�V�W�H��
�J�H�Q�H�U�D�W�R�U�V�����H���J�������E�\���E�X�\�L�Q�J���L�W���I�U�R�P��
�K�R�X�V�H�K�R�O�G�V�� 
�9 �,�Q�H�[�S�H�Q�V�L�Y�H���D�Q�G���O�D�E�R�X�U-�L�Q�W�H�Q�V�L�Y�H��
�S�U�R�F�H�V�V�L�Q�J���S�U�R�Y�L�G�H�V���M�R�E�V���I�R�U��
�L�Q�G�L�Y�L�G�X�D�O�V 

�&�R�O�O�H�F�W�L�R�Q �8 �'�H�G�L�F�D�W�H�G���F�R�O�O�H�F�W�L�R�Q���U�R�X�W�H�V��
�I�R�U���H-�Z�D�V�W�H���F�D�Q���E�H���H�[�S�H�Q�V�L�Y�H���L�Q��
�W�K�H���F�R�Q�W�H�[�W���R�I���D���I�R�U�P�D�O���Z�D�V�W�H��
�P�D�Q�D�J�H�P�H�Q�W���F�R�P�S�D�Q�\ 
�9 �&�R�Q�V�X�P�H�U���E�H�K�D�Y�L�R�X�U���L�Q��
�V�R�P�H���F�R�X�Q�W�U�L�H�V�����H�V�S�H�F�L�D�O�O�\���L�Q��
�6�F�D�Q�G�L�Q�D�Y�L�D�����D�O�P�R�V�W���H�O�L�P�L�Q�D�W�H��
�F�R�O�O�H�F�W�L�R�Q���F�R�V�W�V���E�H�F�D�X�V�H��
�F�R�Q�V�X�P�H�U�V���E�U�L�Q�J���H-�Z�D�V�W�H���W�R��
�U�H�F�\�F�O�L�Q�J���F�H�Q�W�U�H�V 
 

�9 �7�K�R�X�V�D�Q�G�V���R�I���L�W�L�Q�H�U�D�Q�W���Z�R�U�N�H�U�V��
�F�R�O�O�H�F�W���V�F�U�D�S���P�H�W�D�O�V�����L�Q�F�O�X�G�L�Q�J���V�R�P�H��
�H-�Z�D�V�W�H���W�\�S�H�V���R�U���E�X�\���L�W���I�U�R�P��
�K�R�X�V�H�K�R�O�G�V���R�U���Z�D�V�W�H���S�L�F�N�H�U�V 
�8 �2�Q�O�\���H�F�R�Q�R�P�L�F�D�O�O�\-�Y�D�O�X�D�E�O�H��
�I�U�D�F�W�L�R�Q�V���D�U�H���F�R�O�O�H�F�W�H�G 

�'�L�V�P�D�Q�W�O�L�Q�J �8 �,�Q�G�X�V�W�U�L�D�O���G�L�V�P�D�Q�W�O�L�Q�J��
���V�K�U�H�G�G�L�Q�J�����G�R�H�V���Q�R�W���D�O�O�R�Z��
�����������U�H�F�R�Y�H�U�\���R�I���W�K�H��
�U�H�F�\�F�O�D�E�O�H���P�D�W�H�U�L�D�O�V 

�9 �0�D�Q�X�D�O���G�L�V�P�D�Q�W�O�L�Q�J���D�O�O�R�Z�V��
�U�H�F�R�Y�H�U�\���R�I���D���O�D�U�J�H���S�R�U�W�L�R�Q���R�I���W�K�H��
�H�F�R�Q�R�P�L�F�D�O�O�\���Y�L�D�E�O�H���U�H�F�\�F�O�D�E�O�H��
�P�D�W�H�U�L�D�O�V���F�R�Q�W�D�L�Q�H�G���L�Q���:�(�(�(�����H�Y�H�Q��
�W�K�H���Y�H�U�\���V�P�D�O�O���S�D�U�W�V�����S�U�H�F�L�R�X�V��
�P�H�W�D�O�V�������,�W���L�V���D�O�V�R���O�H�V�V���H�Q�H�U�J�\��
�F�R�Q�V�X�P�L�Q�J���W�K�D�Q���L�Q�G�X�V�W�U�L�D�O��
�G�L�V�P�D�Q�W�O�L�Q�J���X�V�H�G���L�Q���W�K�H���I�R�U�P�D�O���V�H�F�W�R�U�� 
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4.Who should do what within an E-waste Prevention and Take-Back Sys tem  

�6�W�H�S�V���L�Q���H-�Z�D�V�W�H��
�S�U�H�Y�H�Q�W�L�R�Q���D�Q�G��
�P�D�Q�D�J�H�P�H�Q�W 

�)�R�U�P�D�O���V�H�F�W�R�U �,�Q�I�R�U�P�D�O���V�H�F�W�R�U 

�5�H�F�\�F�O�L�Q�J �9 �,�V���D�E�O�H���W�R���P�D�N�H���W�K�H��
�V�X�E�V�W�D�Q�W�L�D�O���L�Q�Y�H�V�W�P�H�Q�W�V���Q�H�H�G�H�G��
�I�R�U���V�D�I�H���L�Q�G�X�V�W�U�L�D�O���U�H�F�\�F�O�L�Q�J 

�8 �1�R���L�Q�Y�H�V�W�P�H�Q�W���F�D�S�D�F�L�W�\���D�Q�G���F�D�Q��
�R�Q�O�\���X�Q�G�H�U�W�D�N�H���P�D�Q�X�D�O���R�U���V�H�P�L-
�L�Q�G�X�V�W�U�L�D�O���U�H�F�\�F�O�L�Q�J�����I�R�U���L�Q�V�W�D�Q�F�H����
�P�H�W�D�O���V�P�H�O�W�L�Q�J���R�U���S�O�D�V�W�L�F�V���U�H�F�\�F�O�L�Q�J����
�W�K�D�W���F�D�Q���E�H���X�Q�V�R�X�Q�G���D�Q�G���K�D�]�D�U�G�R�X�V���W�R��
�K�H�D�O�W�K���D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W���S�U�D�F�W�L�F�H�V���L�Q��
�V�R�P�H���W�U�H�D�W�P�H�Q�W���V�W�D�J�H�V 

�'�L�V�S�R�V�D�O �9 �7�R�J�H�W�K�H�U���Z�L�W�K���S�X�E�O�L�F��
�D�X�W�K�R�U�L�W�L�H�V�����L�V���D�E�O�H���W�R���P�D�N�H���W�K�H��
�K�H�D�Y�\���L�Q�Y�H�V�W�P�H�Q�W�V���Q�H�H�G�H�G���I�R�U��
�V�D�I�H���G�L�V�S�R�V�D�O 

�8 �,�V���Q�R�W���L�Q�W�H�U�H�V�W�H�G���L�Q���I�L�Q�D�O���G�L�V�S�R�V�D�O 

 
�7�K�H���S�R�V�L�W�L�Y�H���E�H�Q�H�I�L�W�V���O�L�V�W�H�G���L�Q���7�D�E�O�H�������V�X�S��
�S�R�U�W���Z�K�\���V�R�P�H���D�X�W�K�R�U�V���U�H�F�R�P�P�H�Q�G���P�D�N�L�Q�J��
�W�K�H�� �E�H�V�W�� �X�V�H�� �R�I�� �W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�¶�V��
�V�W�U�H�Q�J�W�K�V���� �7�K�H�V�H�� �E�H�Q�H�I�L�W�V�� �D�O�V�R�� �V�X�S�S�R�U�W�� �W�K�H��
�I�R�O�O�R�Z�L�Q�J���F�R�Q�F�H�S�W�V�� 
 
�x �3�U�H-�S�U�R�F�H�V�V�L�Q�J�����L���H�������V�H�S�D�U�D�W�L�R�Q���D�W���W�K�H��

�V�R�X�U�F�H�����F�R�O�O�H�F�W�L�R�Q���D�Q�G���G�L�V�P�D�Q�W�O�L�Q�J���R�I��
�Q�R�Q-�K�D�]�D�U�G�R�X�V���I�U�D�F�W�L�R�Q�V���R�I���H-�Z�D�V�W�H����
�V�K�R�X�O�G���E�H���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�¶�V��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���� 

�x �(�Q�G-�S�U�R�F�H�V�V�L�Q�J�����L���H�������W�K�H���W�H�F�K�Q�L�F�D�O���V�W�H�S�V��
�F�R�P�L�Q�J���D�I�W�H�U���G�L�V�P�D�Q�W�O�L�Q�J�����L���H������
�U�H�F�\�F�O�L�Q�J���D�Q�G���G�L�V�S�R�V�D�O���������V�R�P�H��
�R�S�H�U�D�W�L�R�Q�V���O�L�Q�N�H�G���W�R���S�U�H-�S�U�R�F�H�V�V�L�Q�J���R�I��
�K�D�]�D�U�G�R�X�V���F�R�P�S�R�Q�H�Q�W�V�����&�5�7�V����
�P�H�U�F�X�U�\�����S�K�R�V�S�K�R�U�����D�Q�G���W�K�H���U�H�F�R�Y�H�U�\���R�I��
�F�R�P�S�O�H�[���E�X�W���Y�D�O�X�D�E�O�H���I�U�D�F�W�L�R�Q�V�����V�X�F�K���D�V��
�W�K�H���3�U�L�Q�W�H�G���&�L�U�F�X�L�W���%�R�D�U�G�V�����3�&�%������
�V�K�R�X�O�G���E�H���O�H�I�W���W�R���W�K�H���I�R�U�P�D�O���V�H�F�W�R�U23�� 

 

 

 

�)�L�J�X�U�H�������$�Q���L�O�O�X�V�W�U�D�W�L�R�Q���R�I���R�Q�H���Z�D�\���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���F�D�Q���E�H���V�K�D�U�H�G���E�H�W�Z�H�H�Q���W�K�H���I�R�U�P�D�O���D�Q�G���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�V�� 
 
 

 
�)�L�J�X�U�H�� ���� �V�X�J�J�H�V�W�V�� �W�K�D�W�� �D�� �Q�X�P�E�H�U�� �R�I��
�F�R�X�Q�W�U�L�H�V�� �Z�R�X�O�G�� �E�H�Q�H�I�L�W�� �I�U�R�P�� �D�G�R�S�W�L�Q�J�� �W�K�H��
�³�%�H�V�W�� �R�I�� ���� �:�R�U�O�G�V�´�� ���%�R���:���� �D�S�S�U�R�D�F�K�� �E�\��
�L�Q�W�H�J�U�D�W�L�Q�J�� �W�K�H�L�U�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �L�Q�W�R��
�I�R�U�P�D�O�� �H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W���� �7�K�H�� �I�L�J�X�U�H��

�V�K�R�Z�V�� �W�K�D�W�� �L�W�� �L�V�� �F�R�X�Q�W�U�L�H�V�� �Z�L�W�K�� �O�R�Z�� �O�D�E�R�X�U��
�F�R�V�W�V���� �D�O�O�R�Z�L�Q�J�� �I�R�U�� �F�K�H�D�S�H�U�� �P�D�Q�X�D�O��
�G�L�V�P�D�Q�W�O�L�Q�J���� �D�Q�G�� �X�Q�G�H�U-�G�H�Y�H�O�R�S�H�G�� �H�Q�G��
�S�U�R�F�H�V�V�L�Q�J���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���W�K�D�W���F�R�X�O�G���E�H�Q�H�I�L�W��
�P�R�V�W��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

 
 

�)�L�J�X�U�H�������$���V�X�J�J�H�V�W�H�G���O�L�V�W���R�I���F�R�X�Q�W�U�L�H�V���W�K�D�W���F�R�X�O�G���D�G�R�S�W���W�K�H���³�%�H�V�W���R�I���W�K�H���W�Z�R���Z�R�U�O�G�V�´���D�S�S�U�R�D�F�K 
�6�R�X�U�F�H�����:�D�Q�J���H�W���D�O�������������������7�K�H���%�H�V�W-�R�I-��-�:�R�U�O�G�V���S�K�L�O�R�V�R�S�K�\ 

 
�6�H�H�� �6�H�F�W�L�R�Q�� �����������������³�(-�Z�D�V�W�H�� �U�H�F�\�F�O�L�Q�J���� �D��
�O�R�F�D�O�� �R�U�� �D�� �J�O�R�E�D�O�� �E�X�V�L�Q�H�V�V�"�´���� �I�R�U�� �D��
�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���W�K�H���%�R���:���D�S�S�U�R�D�F�K�� 

���������� �3�R�O�L�F�\���R�S�W�L�R�Q�V 

�,�G�H�Q�W�L�I�\�� �P�R�U�H�� �S�U�H�F�L�V�H�O�\�� �L�Q�I�R�U�P�D�O�� �H-�Z�D�V�W�H��
�F�R�O�O�H�F�W�R�U�V���D�Q�G���U�H�F�\�F�O�H�U�V 
 
�7�K�H�U�H�� �L�V�� �D�� �O�D�F�N�� �R�I�� �L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H�� �Z�D�\��
�W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �R�S�H�U�D�W�H�V���� �D�Q�G�� �K�R�Z�� �W�K�L�V��
�D�I�I�H�F�W�V���L�W�V���Z�R�U�N�H�U�V���� �W�K�H�L�U�� �E�X�V�L�Q�H�V�V���U�H�O�D�W�L�R�Q�V��
�Z�L�W�K�� �W�K�H�� �I�R�U�P�D�O�� �V�H�F�W�R�U�� �D�Q�G�� �L�W�V�� �I�L�Q�D�Q�F�L�D�O��
�S�U�R�I�L�O�H�� ���S�U�L�F�H�V���� �F�R�V�W�V������ �7�K�L�V�� �P�D�N�H�V�� �L�W��
�G�L�I�I�L�F�X�O�W���W�R���L�G�H�Q�W�L�I�\�� �D�Q�� �D�S�S�U�R�S�U�L�D�W�H���V�W�U�D�W�H�J�\��
�W�R�� �R�U�J�D�Q�L�]�H�� �W�K�H�� �V�H�F�W�R�U�� �D�Q�G�� �L�Q�W�H�J�U�D�W�H�� �L�W�� �L�Q�W�R��
�W�K�H���I�R�U�P�D�O���V�H�F�W�R�U���V�R���D�V���W�R���L�P�S�U�R�Y�H���Z�R�U�N�H�U�V�¶��
�K�H�D�O�W�K�� �D�Q�G�� �L�Q�F�R�P�H�V�� �D�Q�G�� �W�R�� �E�H�W�W�H�U�� �S�U�R�W�H�F�W��
�W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�� 

�3�U�R�P�R�W�H�� �W�K�H�� �L�Q�F�O�X�V�L�R�Q�� �R�I�� �W�K�H�� �L�Q�I�R�U�P�D�O��
�V�H�F�W�R�U�����D�I�I�L�U�P�D�W�L�Y�H���D�F�W�L�R�Q�� 
 
�,�Q���V�R�P�H���F�R�X�Q�W�U�L�H�V�����H�V�S�H�F�L�D�O�O�\���W�K�R�V�H���L�Q���/�D�W�L�Q��
�$�P�H�U�L�F�D���� �Z�H�O�O-�R�U�J�D�Q�L�]�H�G�� �L�Q�I�R�U�P�D�O�� �U�H�F�\��
�F�O�H�U�V���P�D�Q�D�J�H�G���W�R���L�Q�I�O�X�H�Q�F�H���S�X�E�O�L�F���S�R�O�L�F�L�H�V����
�D�Q�G�� �W�K�H�\�� �D�U�H�� �U�H�F�R�J�Q�L�]�H�G�� �D�V�� �D�F�W�R�U�V�� �Z�K�R�� �D�U�H��
�L�Q�W�H�J�U�D�W�H�G�� �L�Q�� �W�K�H�� �I�R�U�P�D�O�� �Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q��
�V�\�V�W�H�P���� �7�K�H�� �&�R�Q�V�W�L�W�X�W�L�R�Q�D�O�� �&�R�X�U�W�� �R�I�� �&�R��
�O�R�P�E�L�D�� �K�D�V�� �L�V�V�X�H�G�� �D�� �G�H�F�L�V�L�R�Q�� �D�J�D�L�Q�V�W�� �W�K�H��
�&�L�W�\�� �R�I�� �%�R�J�R�W�i�� �L�Q�� �'�H�F�H�P�E�H�U�� ���������� �I�R�U�� �Q�R�W��
�L�Q�F�O�X�G�L�Q�J�� �H�Q�R�X�J�K�� �V�S�H�F�L�I�L�F�� �P�H�D�V�X�U�H�V�� �W�R��
�S�U�R�P�R�W�H���W�K�H���S�D�U�W�L�F�L�S�D�W�L�R�Q���R�I���L�Q�I�R�U�P�D�O���U�H�F�\��
�F�O�H�U�V�� �L�Q�� �W�K�H�� �P�X�Q�L�F�L�S�D�O�� �W�H�Q�G�H�U�� �R�Q�� �Z�D�V�W�H��
�P�D�Q�D�J�H�P�H�Q�W24���� �2�Q�H�� �\�H�D�U�� �O�D�W�H�U���� �W�K�H�� �&�L�W�\�� �R�I��
�%�R�J�R�W�i���G�H�F�L�G�H�G���W�R���D�O�O�R�F�D�W�H���D���S�R�U�W�L�R�Q���R�I���W�K�H��
�P�X�Q�L�F�L�S�D�O�� �E�X�G�J�H�W�� �W�R�� �W�K�H�� �S�D�\�P�H�Q�W�� �R�I�� �L�Q�I�R�U��
�P�D�O���U�H�F�\�F�O�H�U�V���E�\�� �W�K�H���W�R�Q���R�I���U�H�F�\�F�O�D�E�O�H���P�D��
�W�H�U�L�D�O�V���F�R�O�O�H�F�W�H�G25�� 

 
�&�D�V�H���6�W�X�G�\�������,�Q�G�L�D���D�Q�G���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���L�Q���H-�Z�D�V�W�H 

 
�2�X�W���R�I���W�K�H���J�U�R�Z�L�Q�J���D�P�R�X�Q�W�V���R�I���H-�Z�D�V�W�H���J�H�Q�H�U�D�W�H�G���L�Q���,�Q�G�L�D���������������������W�R�Q�V���L�Q�����������������R�Q��
�O�\���D�E�R�X�W�����������L�V���U�H�F�\�F�O�H�G�����R�I���Z�K�L�F�K�������������L�V���U�H�F�\�F�O�H�G���W�K�U�R�X�J�K���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�����+�R�Z��
�H�Y�H�U�����W�K�H���W�U�H�Q�G���V�H�H�P�V���W�R���E�H���F�K�D�Q�J�L�Q�J���D�V���P�R�U�H���D�Q�G���P�R�U�H���I�R�U�P�D�O���U�H�F�\�F�O�H�U�V���D�U�H���H�Q�W�H�U�L�Q�J��
�L�Q�W�R���W�K�H���H-�Z�D�V�W�H���V�H�F�W�R�U26�� 
�7�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���L�V���S�D�U�W�L�F�X�O�D�U�O�\���L�Q�Y�R�O�Y�H�G���L�Q���F�R�O�O�H�F�W�L�R�Q�����V�H�J�U�H�J�D�W�L�R�Q���D�Q�G���G�L�V�P�D�Q�W�O�L�Q�J��
�R�I�� �:�(�(�(���� �D�V�� �Z�H�O�O�� �D�V�� �U�H-�X�V�H�� �R�I�� �(�(�(�� ���W�K�U�R�X�J�K�� �U�H�S�D�L�U���� �U�H�I�X�U�E�L�V�K�P�H�Q�W���D�Q�G�� �U�H-�V�H�O�O�L�Q�J�� �R�Q��
�W�K�H���O�D�U�J�H���V�H�F�R�Q�G���K�D�Q�G���P�D�U�N�H�W�����L�Q���S�D�U�W�L�F�X�O�D�U���I�R�U���,�7���S�U�R�G�X�F�W�V���L�Q���,�Q�G�L�D�������'�L�V�P�D�Q�W�O�L�Q�J���R�I��
�W�H�Q���L�Q�F�O�X�G�H�V���W�K�H���H�[�W�U�D�F�W�L�R�Q���R�I���S�U�H�F�L�R�X�V���P�H�W�D�O�V���L�Q���X�Q�V�D�I�H���F�R�Q�G�L�W�L�R�Q�V�� 
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�7�K�H���³�1�D�W�L�R�Q�D�O���*�X�L�G�H�O�L�Q�H�V���I�R�U���W�K�H���V�R�X�Q�G���P�D�Q�D�J�H�P�H�Q�W���R�I���H-�Z�D�V�W�H�´���L�V�V�X�H�G���L�Q����������27���E�\��
�W�K�H�� �,�Q�G�L�D�Q�� �0�L�Q�L�V�W�U�\�� �R�I�� �(�Q�Y�L�U�R�Q�P�H�Q�W���� �D�O�U�H�D�G�\�� �H�Q�F�R�X�U�D�J�H�G�� �W�K�H�� �X�S�J�U�D�G�L�Q�J�� �D�Q�G�� �I�R�U�P�D�O��
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4.Who should do what within an E-waste Prevention and Take-Back Sys tem  
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�,�W�� �L�V�� �L�Q�W�H�U�H�V�W�L�Q�J�� �W�R�� �Q�R�W�H�� �W�K�D�W�� �L�Q�� �H�D�U�O�\�� ������������
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�H�Q�F�R�X�U�D�J�H�G�� �W�R�� �U�H�J�L�V�W�H�U�� �D�V�� �³�$�X�W�K�R�U�L�]�H�G��
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�F�R�Q�V�L�G�H�U�H�G�� �S�U�R�Y�L�G�H�U�V�� �R�I�� �W�K�H�� �S�X�E�O�L�F�� �V�H�U�Y�L�F�H��
�R�I�� �Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �I�R�U�� �Z�K�L�F�K�� �W�K�H�\��
�U�H�F�H�L�Y�H�� �U�H�P�X�Q�H�U�D�W�L�R�Q�� �E�D�V�H�G�� �R�Q�� �D�� �G�H�I�L�Q�H�G��
�I�H�H�� �V�W�U�X�F�W�X�U�H�� �I�R�U�� �K�D�Q�G�O�L�Q�J�� �W�K�H�� �U�H�F�\�F�O�D�E�O�H��
�P�D�W�H�U�L�D�O�V�� 
�7�K�H���H�[�S�H�U�L�H�Q�F�H���R�I���%�R�J�R�W�i���K�D�V���V�K�R�Z�Q���V�R���I�D�U��
�W�K�D�W���L�W���L�V���D���F�R�P�S�O�H�[���I�H�D�W���W�R���L�P�S�O�H�P�H�Q�W���V�X�F�K��
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�D�O�O�R�F�D�W�H�� �V�S�H�F�L�I�L�F�� �³�D�U�H�D�V�� �R�I�� �Z�D�V�W�H�� �F�R�O�O�H�F��
�W�L�R�Q�´�� �W�R�� �I�R�U�P�D�O�L�]�H�G�� �D�F�W�R�U�V�� �L�Q�� �Q�H�L�J�K�E�R�X�U��
�K�R�R�G�V�� �Z�K�H�U�H�� �P�D�Q�\�� �L�Q�I�R�U�P�D�O�� �Z�D�V�W�H�� �F�R�O�O�H�F��
�W�R�U�V�� �V�W�L�O�O�� �R�S�H�U�D�W�H���� �E�X�W�� �W�K�H�� �P�R�Y�H�� �W�R�Z�D�U�G�V��
�I�R�U�P�D�O�L�]�D�W�L�R�Q���D�Q�G���L�P�S�U�R�Y�H�P�H�Q�W���R�I���Z�R�U�N�L�Q�J��
�F�R�Q�G�L�W�L�R�Q�V���L�V���O�D�X�Q�F�K�H�G�� 
 
�(�V�W�D�E�O�L�V�K�L�Q�J�� �I�D�L�U�� �S�D�U�W�Q�H�U�V�K�L�S�V�� �E�H�W�Z�H�H�Q��
�W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �D�Q�G�� �W�K�H�� �U�H�F�\�F�O�L�Q�J�� �L�Q��
�G�X�V�W�U�\ 

 
�7�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U���K�D�V�� �E�H�H�Q���D���V�X�S�S�O�L�H�U���R�I��
�U�H�F�\�F�O�D�E�O�H�� �P�D�W�H�U�L�D�O�V�� �I�R�U�� �W�K�H�� �L�Q�G�X�V�W�U�\�� �I�R�U��
�F�H�Q�W�X�U�L�H�V�����%�X�W���W�K�L�V���E�X�V�L�Q�H�V�V���U�H�O�D�W�L�R�Q�V�K�L�S���R�I��
�W�H�Q�� �O�D�F�N�V�� �W�U�D�Q�V�S�D�U�H�Q�F�\�� �D�Q�G�� �H�T�X�L�W�\���� �$�� �O�L�P��
�L�W�H�G���Q�X�P�E�H�U���R�I���L�Q�W�H�U�P�H�G�L�D�U�L�H�V���F�R�O�O�H�F�W���U�H�F�\��
�F�O�D�E�O�H�� �P�D�W�H�U�L�D�O�V�� �I�U�R�P�� �W�K�H�� �Q�X�P�H�U�R�X�V�� �Z�D�V�W�H��
�S�L�F�N�H�U�V���D�Q�G���P�D�N�H���O�D�U�J�H���S�U�R�I�L�W�V���R�Q���U�H�V�H�O�O�L�Q�J��
�W�K�H�V�H�� �P�D�W�H�U�L�D�O�V�� �W�R�� �W�K�H�� �L�Q�G�X�V�W�U�\���� �Z�K�H�U�H�D�V��
�W�K�R�X�V�D�Q�G�V���R�I���V�P�D�O�O���L�Q�I�R�U�P�D�O���F�R�O�O�H�F�W�R�U�V���D�Q�G��
�U�H�F�\�F�O�H�U�V�� �J�H�W�� �Y�H�U�\�� �O�R�Z�� �L�Q�F�R�P�H�V�� �I�U�R�P�� �W�K�H�L�U��
�D�F�W�L�Y�L�W�\�� 

In India, a study revealed that 94 per cent 
of large enterprises and organizations do 
not have an IT disposal policy42 . This 
means that when they renew their IT 
equipment, they sell the used equipment to 
those who pay the highest price and are 
best organized, without taking into consid-
erations environmental and health issues43. 
In the EU, most companies renew their IT 
equipment every three or four years, and 
some do not send the EoL equipment for 
recycling or reuse, but use an outside waste 
contractor for disposal44.  
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5.The different steps of e-waste prevention and management  
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�P�D�Q�D�J�H�P�H�Q�W 

5.1 �3�U�H�Y�H�Q�W�L�R�Q���D�Q�G���U�H�X�V�H�� 

���������� �:�K�\�� �W�K�L�V�� �S�R�O�L�F�\�� �D�U�H�D�� �L�V��
�L�P�S�R�U�W�D�Q�W���� �H�Y�H�Q�� �L�Q�� �G�H�Y�H�O�R�S�L�Q�J��
�F�R�X�Q�W�U�L�H�V 

 

The graphs in Figure 648 illustrate the con-
sumption patterns of various regions of the 
world and clearly shows that the EU, the 
United States, China and Hong Kong con-
�V�X�P�H���P�R�U�H���W�K�D�Q���K�D�O�I���R�I���W�K�H���Z�R�U�O�G�¶�V���(�(�(�� 
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

 

�)�L�J�X�U�H�������(�(�(���S�X�W���R�Q���W�K�H���P�D�U�N�H�W�����I�U�R�P�������������W�R���������������E�\���U�H�J�L�R�Q 
�6�R�X�U�F�H�����6�W�(�3���$�Q�Q�X�D�O���5�H�S�R�U�W���������� 

 
�(�Y�H�Q�� �L�Q�� �$�I�U�L�F�D���� �Z�K�L�F�K�� �U�H�S�U�H�V�H�Q�W�V�� �������� �S�H�U��
�F�H�Q�W���R�I���W�K�H���J�O�R�E�D�O���F�R�Q�V�X�P�S�W�L�R�Q���R�I���S�H�U�V�R�Q�D�O��
�F�R�P�S�X�W�H�U�V���� �F�R�Q�V�X�P�S�W�L�R�Q�� �R�I�� �(�(�(�� �L�V�� �J�U�R�Z��
�L�Q�J�� �I�D�V�W49���� �D�Q�G�� �W�K�H�� �S�X�E�O�L�F�� �D�Q�G�� �S�U�L�Y�D�W�H�� �V�H�F��
�W�R�U�V���D�U�H���I�D�F�L�Q�J���F�K�D�O�O�H�Q�J�H�V���W�R���F�R�S�H���Z�L�W�K���W�K�H��
�J�U�R�Z�L�Q�J���D�P�R�X�Q�W�V���R�I���H-�Z�D�V�W�H���� 
�7�K�H���³�Z�D�V�W�H���K�L�H�U�D�U�F�K�\�´���L�O�O�X�V�W�U�D�W�H�G���L�Q���)�L�J�X�U�H��
������ �Z�K�H�U�H���S�U�H�Y�H�Q�W�L�R�Q���L�V���J�L�Y�H�Q���S�U�L�P�D�F�\�� �R�Y�H�U��
�R�W�K�H�U�� �W�U�H�D�W�P�H�Q�W�� �R�S�W�L�R�Q�V���� �L�V�� �Z�H�O�O-�N�Q�R�Z�Q���� �D�V��
�G�H�P�R�Q�V�W�U�D�W�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���H�[�D�P�S�O�H���� 
�x The European Waste Framework 

Directive 2008/98/EC on waste 
�P�D�Q�D�J�H�P�H�Q�W�� �F�O�H�D�U�O�\�� �V�W�D�W�H�V�� �W�K�D�W�� �³�Z�D�V�W�H��
prevention should be the first priority 
of waste management50�´���� �7�K�L�V�� �L�V�� �G�R�Q�H��
�³with a view to breaking the link 
between growth and waste 
�J�H�Q�H�U�D�W�L�R�Q�´51. 

�x �-�D�S�D�Q�� �K�D�V�� �V�S�H�Q�W�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �H�I�I�R�U�W��
�S�U�R�P�R�W�L�Q�J�� �D�Q�G�� �L�P�S�O�H�P�H�Q�W�L�Q�J�� �W�K�H�L�U��
�³���5�V�´�� �D�S�S�U�R�D�F�K���� ���5�V�� �V�W�D�Q�G�V�� �I�R�U��
�³�5�H�G�X�F�H�´�� ���Y�R�O�X�P�H�V�� �R�I�� �Z�D�V�W�H��
�J�H�Q�H�U�D�W�H�G������ �³�5�H�X�V�H�´�� ���U�H�X�V�H�� �D�� �J�R�R�G��
�L�Q�V�W�H�D�G���R�I���G�L�V�F�D�U�G�L�Q�J���L�W�����D�Q�G���³�5�H�F�\�F�O�H�´����
�,�Q�� ������������ �V�H�Y�H�U�D�O�� �O�D�Z�V�� �R�Q�� �W�K�H�� ���5�V�� �Z�H�U�H��
�H�Q�D�F�W�H�G�� �E�\�� �W�K�H�� �-�D�S�D�Q�H�V�H�� �J�R�Y�H�U�Q�P�H�Q�W����
�L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �)�X�Q�G�D�P�H�Q�W�D�O�� �/�D�Z�� �I�R�U��
�(�V�W�D�E�O�L�V�K�L�Q�J�� �D�� �6�R�X�Q�G�� �0�D�W�H�U�L�D�O-�&�\�F�O�H��
�6�R�F�L�H�W�\���� �-�D�S�D�Q�� �K�D�V�� �D�O�V�R�� �V�S�U�H�D�G�� �W�K�H��
�F�R�Q�F�H�S�W�� �R�I�� �³�X�U�E�D�Q�� �P�L�Q�L�Q�J�´�� ���L���H������ �W�K�H��
�Q�H�H�G�� �W�R�� �U�H�F�R�Y�H�U�� �W�K�H�� �S�U�H�F�L�R�X�V�� �P�H�W�D�O�V��
�F�R�Q�W�D�L�Q�H�G�� �L�Q�� �H�Y�H�Q�� �W�K�H�� �V�P�D�O�O�H�V�W��
�H�O�H�F�W�U�R�Q�L�F�� �J�D�G�J�H�W�V52 ������ �7�K�H�� �&�L�W�\�� �R�I��
�.�L�W�D�N�\�X�V�K�X53 ���L�Q�� �-�D�S�D�Q�� �Z�D�V�� �D�� �K�L�J�K�O�\��
�S�R�O�O�X�W�H�G�� �S�O�D�F�H�� �L�Q�� �W�K�H�� ���������V���� �D�Q�G�� �L�W�� �K�D�V��
�E�H�H�Q�� �L�P�S�O�H�P�H�Q�W�L�Q�J�� �D�Q�� �(�F�R�W�R�Z�Q��
�S�U�R�J�U�D�P�� �L�Q�F�O�X�G�L�Q�J�� �D�� �W�D�U�J�H�W�� �R�Q�� �]�H�U�R��
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5.The different steps of e-waste prevention and management  

�Z�D�V�W�H�� �D�Q�G�� �D�S�S�U�R�S�U�L�D�W�H�� �U�H�F�\�F�O�L�Q�J�� �R�I�� �H-
�Z�D�V�W�H���� 

�x �7�K�H�� �6�W�D�W�H�� �R�I�� �6�R�X�W�K�� �$�X�V�W�U�D�O�L�D���� �D�Q�G�� �L�Q��
�S�D�U�W�L�F�X�O�D�U���� �W�K�H�� �&�L�W�\�� �R�I�� �$�G�H�O�D�w�G�H�� ���Z�L�W�K��
���������� �P�L�O�O�L�R�Q�� �L�Q�K�D�E�L�W�D�Q�W�V������ �L�V�� �I�D�P�R�X�V�� �I�R�U��
�L�W�V�� �=�H�U�R�� �:�D�V�W�H�� �S�U�R�J�U�D�P�P�H���� �7�K�H�� �V�W�D�W�H��
�S�D�V�V�H�G���D���=�H�U�R���:�D�V�W�H���$�F�W���L�Q����������54���W�K�D�W��
�H�V�W�D�E�O�L�V�K�H�G�� �D�� �F�R�P�S�D�Q�\�� �F�D�O�O�H�G�� �=�H�U�R��
�:�D�V�W�H�� �6�$���� �7�K�H�� �J�R�D�O�� �Z�D�V�� �W�R�� �U�H�I�R�U�P��
�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �X�V�L�Q�J�� �W�K�H�� �³�Z�D�V�W�H��
�K�L�H�U�D�U�F�K�\�´�� �D�V�� �D�� �U�H�I�H�U�H�Q�F�H���� �Z�K�H�U�H�� �W�K�H��
�P�R�V�W�� �S�U�H�I�H�U�D�E�O�H�� �R�S�W�L�R�Q�V�� �D�U�H�� �Z�D�V�W�H��
�U�H�G�X�F�W�L�R�Q���D�Q�G���W�K�H���O�D�V�W���R�S�W�L�R�Q���L�V���O�D�Q�G�I�L�O�O�� 

�x �,�Q�� �*�H�U�P�D�Q�\���� �W�K�H�� �&�L�W�\�� �R�I�� �)�U�H�L�E�X�U�J�� �L�V�� �D��
�O�H�D�G�H�U�� �R�I�� �Z�D�V�W�H�� �S�U�H�Y�H�Q�W�L�R�Q���� �D�Q�G�� �W�K�H��
�O�R�F�D�O�� �J�R�Y�H�U�Q�P�H�Q�W�� �S�X�E�O�L�V�K�H�G�� �L�Q�� ���������� �D��
�K�D�Q�G�E�R�R�N�� �Z�K�R�V�H�� �W�L�W�O�H�� �S�H�U�I�H�F�W�O�\��
�L�O�O�X�V�W�U�D�W�H�V�� �W�K�H�� �S�K�L�O�R�V�R�S�K�\�� �R�I�� �W�K�H�� �Z�D�V�W�H��
�K�L�H�U�D�U�F�K�\���� �³�5�H�S�D�L�U�L�Q�J�� �U�D�W�K�H�U�� �W�K�D�Q��
�G�L�V�F�D�U�G�L�Q�J���� �X�V�L�Q�J�� �U�D�W�K�H�U�� �W�K�D�Q�� �R�Z�Q�L�Q�J�´��
���L�Q�� �*�H�U�P�D�Q���� �³�5�H�S�D�U�L�H�U�H�Q�� �V�W�D�W�W��
�Z�H�J�Z�H�U�I�H�Q�����E�H�Q�X�W�]�H�Q���V�W�D�W�W���E�H�V�L�W�]�H�Q�´��55���� 

�x �$�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G���� �P�L�O�O�L�R�Q�V�� �R�I�� �V�P�D�O�O��
�U�H�S�D�L�U�H�U�V�� �D�Q�G�� �V�H�F�R�Q�G-�K�D�Q�G�� �V�K�R�S�V�� �K�D�Y�H��
�S�U�L�R�U�L�W�L�]�H�G���U�H�X�V�H���D�Q�G���U�H�S�D�L�U�����D�V���Y�D�O�X�D�E�O�H��

�J�R�R�G�V�� �D�U�H�� �X�V�X�D�O�O�\�� �Q�R�W�� �G�L�V�F�D�U�G�H�G��
�H�V�S�H�F�L�D�O�O�\���L�Q���S�R�R�U�H�U���U�H�J�L�R�Q�V���� 
 

 

�)�L�J�X�U�H�������7�K�H���Z�D�V�W�H���K�L�H�U�D�U�F�K�\ 
 

�6�R�X�U�F�H�����=�H�U�R���:�D�V�W�H���6�$�����6�R�X�W�K���$�X�V�W�U�D�O�L�D
 
 

�6�L�G�H�E�D�U�������7�K�H���E�H�Q�H�I�L�W�V���R�I���H�[�W�H�Q�G�L�Q�J���D���S�U�R�G�X�F�W�¶�V���O�L�I�H�W�L�P�H 

�,�Q�F�U�H�D�V�L�Q�J���S�U�R�G�X�F�W���O�L�I�H�W�L�P�H���S�U�R�Y�L�G�H�V�� 
�x �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���E�H�Q�H�I�L�W�V�����,�W���G�H�O�D�\�V���S�U�R�G�X�F�W�V���E�H�F�R�P�L�Q�J���Z�D�V�W�H�����(�Y�H�U�\���W�L�P�H���D���F�R�Q�V�X�P�H�U���E�X�\�V��

�D�� �V�H�F�R�Q�G-�K�D�Q�G�� �S�U�R�G�X�F�W�� �L�Q�V�W�H�D�G�� �R�I�� �E�X�\�L�Q�J�� �D�� �Q�H�Z�� �R�Q�H���� �L�W�� �U�H�G�X�F�H�V�� �W�K�H�� �Q�H�H�G�� �W�R�� �H�[�W�U�D�F�W�� �U�D�Z��
�P�D�W�H�U�L�D�O�V�� �D�Q�G�� �F�R�Q�V�X�P�H�� �H�Q�H�U�J�\�� �L�Q�� �P�D�Q�X�I�D�F�W�X�U�L�Q�J���� �Z�K�L�F�K�� �U�H�G�X�F�H�V�� �W�K�H�� �L�P�S�D�F�W�� �R�I�� �W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�� 

�x �(�F�R�Q�R�P�L�F�� �E�H�Q�H�I�L�W�V���� �5�H�G�X�F�W�L�R�Q�� �L�Q�� �W�K�H�� �Q�X�P�E�H�U�� �R�I�� �S�U�R�G�X�F�W�V�� �E�H�F�R�P�L�Q�J�� �Z�D�V�W�H�� �U�H�S�U�H�V�H�Q�W�V��
�V�L�J�Q�L�I�L�F�D�Q�W���V�D�Y�L�Q�J�V���I�R�U���W�K�H���W�D�[�S�D�\�H�U�V���D�Q�G���W�K�H���S�U�R�G�X�F�H�U�V���Z�R�U�N�L�Q�J���X�Q�G�H�U���(�3�5���S�U�L�Q�F�L�S�O�H�V������ 

�x �6�R�F�L�D�O�� �E�H�Q�H�I�L�W�V���� �6�H�F�R�Q�G-�K�D�Q�G�� �V�K�R�S�V�� �D�Q�G�� �U�H�S�D�L�U�� �D�F�W�L�Y�L�W�L�H�V�� �K�D�Y�H�� �W�U�D�G�L�W�L�R�Q�D�O�O�\�� �E�H�H�Q�� �F�D�U�U�L�H�G��
�R�X�W�� �E�\�� �P�D�U�J�L�Q�D�O�L�V�H�G�� �S�H�R�S�O�H���� �D�Q�G�� �L�Q�� �L�Q�G�X�V�W�U�L�D�O�L�V�H�G�� �F�R�X�Q�W�U�L�H�V���� �E�\�� �V�R�F�L�D�O�� �H�Q�W�H�U�S�U�L�V�H�V�� �R�U�� �W�K�H��
�Q�R�W-�I�R�U-�S�U�R�I�L�W���V�H�F�W�R�U�����,�Q���W�K�H���(�8�����L�W���L�V���H�V�W�L�P�D�W�H�G���W�K�D�W���U�H�X�V�H���D�Q�G���U�H�F�\�F�O�L�Q�J���R�I���H-�Z�D�V�W�H���F�D�U�U�L�H�G��
�R�X�W���E�\���V�R�F�L�D�O���H�Q�W�H�U�S�U�L�V�H�V�����H�Q�W�H�U�S�U�L�V�H�V���W�K�D�W���K�D�Y�H���V�R�F�L�D�O���L�Q�F�O�X�V�L�R�Q���R�E�M�H�F�W�L�Y�H�V���S�U�L�R�U�L�W�L�V�H�G���R�Y�H�U��
�S�U�R�I�L�W-�P�D�N�L�Q�J���� �F�D�Q�� �S�U�R�Y�L�G�H�� �������������� �M�R�E�V�� �D�Q�G�� �F�R�O�O�H�F�W���W�U�H�D�W�� ���������������� �W�R�Q�Q�H�V�� �R�I�� �H-�Z�D�V�W�H�� �S�H�U��
�\�H�D�U56���� �7�K�H�V�H�� �M�R�E�V�� �W�D�U�J�H�W�� �³�S�H�R�S�O�H�� �D�W�� �U�L�V�N�� �V�X�F�K�� �D�V�� �O�R�Q�J-�W�H�U�P�� �X�Q�H�P�S�O�R�\�H�G���� �G�L�V�D�E�O�H�G�� �D�Q�G��
�\�R�X�Q�J�V�W�H�U�V57�´���� �6�H�F�R�Q�G-�K�D�Q�G�� �R�U�� �U�H�S�D�L�U�H�G�� �J�R�R�G�V�� �D�U�H�� �D�O�V�R�� �Y�H�U�\�� �F�R�Q�Y�H�Q�L�H�Q�W�� �I�R�U�� �O�R�Z-�L�Q�F�R�P�H��
�K�R�X�V�H�K�R�O�G�V���� �,�Q�F�U�H�D�V�L�Q�J�O�\���� �W�K�H�U�H�� �D�U�H�� �R�W�K�H�U���� �I�R�U-�S�U�R�I�L�W�� �R�S�H�U�D�W�L�R�Q�V�� �W�K�D�W�� �J�H�Q�H�U�D�W�H�� �H�P�S�O�R�\�P�H�Q�W��
�D�Q�G���H�F�R�Q�R�P�L�F���U�H�Y�H�Q�X�H�V���L�Q���W�K�L�V���D�U�H�D���� 

 

 

There are surprisingly very few studies or 
public policies that tackle the issue of e-
waste from a prevention perspective. Even 
the StEP Initiative, the largest international 
multi-actor network specialising in e-waste  

 

 

issues prevention has paid little attention to 
e-waste minimisation strategies.  
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

Prevention and reuse are better than re-
cycling 

Most industrial groups and public policies 
are currently primarily focused on recy-
cling and safe disposal of WEEE rather 
than on reuse of EEE. For instance, the 
original European WEEE directive set a 
target of 45 per cent for recycling to be 
achieved by 2020, but no specific target for 
reuse. And yet, prevention and reuse are on 
top of the waste hierarchy, because they 
are �³�H�Q�Y�L�U�R�Q�P�H�Q�W�Dlly preferable to recy-
cling due to energy savings in the produc-
tion phase and raw material usage, except 
where inefficient products remain in ser-
�Y�L�F�H�´58. 

From a technical and economical perspec-
tive, e-waste is a great challenge for the re-
cycling industry, because each product is 
made of dozens of different materials that 
are mixed, bolted, screwed, snapped, glued 
or soldered together. As potentially toxic 
materials are attached to non-toxic materi-
als, the industry requires specific measures 
to protect worker�V�¶�� �K�H�D�O�W�K�� �D�Q�G�� �W�K�H�� �H�Q�Yi-
ronment59. In the industrialised world, re-
use does happen but often informally 
through eBay, classified ads, flea markets 
and other secondary market routes; formal 
initiatives are not very widespread. 

In other words, the best e-waste is the one 
that does not exist. Extending the lifetime 
of EEE does not prevent e-waste from oc-
curring, but it delays the process and keeps 
the resources already used to manufacture 
products in use, which is already a step 
towards solving the e-waste problem. 

 

Efforts to minimise e-waste 

In industrialized countries, consumers tend 
to renew their appliances more frequently, 
especially ICT appliances such as mobile 
phones, laptops and computers. For exam-
ple, mobile phones renewed every 18 
months on average in industrialized coun-
tries60. Informal reuse and secondary mar-
ket outlets have evolved, such as eBay and 
traditional refurbishes, to prolong the life-

time of equipment, in particular by giving 
the used equipment a second, sometimes a 
third or a fourth life.  However, these new 
routes are not enough to offset the quick 
renewal by consumers of these products. 

This decreasing longevity of products is driven 
by production and consumption patterns where 
consumers are fascinated by the modernity of 
EEE, low prices for new technology and new 
models and innovations that are frequently 
launched on the market61.  

�'�H�F�U�H�D�V�H�G���O�R�Q�J�H�Y�L�W�\���F�D�Q���U�H�V�X�O�W���I�U�R�P�� 
�x technical obsolescence (the product 

does not work anymore, from a tech-
nical perspective); 

�x economic obsolescence (new, cheaper 
products are launched on the market, or 
it is not economically viable to repair); 

�x feature obsolescence (new products 
have come onto the market with more 
or better features, such as smartphones 
replacing mobile phones); and/or 

�x aesthetic obsolescence (new, more 
fashionable products from the point of 
view of the consumer)62.  
 

�%�X�W�� �W�K�L�V�� �³�R�E�V�R�O�H�V�F�H�Q�F�H�´�� �S�K�H�Q�R�P�H�Q�R�Q�� �L�V��
�Q�R�W���D�O�Z�D�\�V���Q�H�J�D�W�L�Y�H�����,�Q���V�R�P�H���F�D�V�H�V�����W�K�H���U�H��
�Q�H�Z�D�O�� �R�I�� �D�Q�� �D�S�S�O�L�D�Q�F�H�� �K�D�V�� �D�� �S�R�V�L�W�L�Y�H�� �L�P��
�S�D�F�W�� 
�x �R�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�����I�R�U���L�Q�V�W�D�Q�F�H�����L�I���W�K�H��

�Q�H�Z���D�S�S�O�L�D�Q�F�H���L�V���P�R�U�H�� �H�Q�H�U�J�\-�H�I�I�L�F�L�H�Q�W����
�R�U�� �X�V�H�V�� �O�H�V�V�� �U�H�V�R�X�U�F�H�V�� ���H���J������ �Z�D�V�K�L�Q�J��
�P�D�F�K�L�Q�H�V������ �L�V�� �I�U�H�H�� �R�I�� �R�]�R�Q�H-�G�H�S�O�H�W�L�Q�J��
�V�X�E�V�W�D�Q�F�H�V�� ���H���J������ �U�H�I�U�L�J�H�U�D�W�R�U�V������ �R�U��
�U�H�G�X�F�H�V���*�+�*���H�P�L�V�V�L�R�Q�V63�����D�Q�G���R�U 

�x �R�Q�� �K�X�P�D�Q�� �G�H�Y�H�O�R�S�P�H�Q�W���� �D�V�� �W�K�H��
�S�U�R�O�L�I�H�U�D�W�L�R�Q�� �R�I�� �(�(�(�� �W�K�D�W�� �F�D�Q�� �K�H�O�S��
�³�E�U�L�G�J�H�� �W�K�H�� �G�L�J�L�W�D�O�� �G�L�Y�L�G�H�´�� �E�\�� �D�O�O�R�Z�L�Q�J��
�D�F�F�H�V�V�� �W�R�� �L�Q�I�R�U�P�D�W�L�R�Q�� �I�R�U�� �P�L�O�O�L�R�Q�V�� �R�I��
�S�H�R�S�O�H���� �R�U�� �E�\�� �D�F�T�X�L�U�L�Q�J�� �P�R�U�H�� �H�I�I�H�F�W�L�Y�H��
�P�H�G�L�F�D�O���H�T�X�L�S�P�H�Q�W�� 
 

�$�W���W�K�H���H�Q�G���R�I���W�K�H���G�D�\�����G�H�V�S�L�W�H���W�K�H���F�R�Q�V�L�G�H�U��
�D�E�O�H�� �U�H�G�X�F�W�L�R�Q�� �R�I�� �W�K�H�� �V�L�]�H�� �R�I�� �H�T�X�L�S�P�H�Q�W��
�R�Y�H�U�� �W�K�H�� �O�D�V�W�� �G�H�F�D�G�H���� �L�Q�F�U�H�D�V�L�Q�J�� �U�H�X�V�H�� �L�Q��
�G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V�� �D�Q�G�� �W�K�H�� �S�K�D�V�L�Q�J-�R�X�W��
�R�I�� �V�R�P�H�� �K�D�]�D�U�G�R�X�V�� �V�X�E�V�W�D�Q�F�H�V�� �G�U�L�Y�H�Q�� �E�\��
�5�2�+�6�� �U�H�J�X�O�D�W�L�R�Q�� �D�U�R�X�Q�G�� �Q�H�Z�� �S�U�R�G�X�F�W�V��
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5.The different steps of e-waste prevention and management  

�W�U�D�G�H�G�� �J�O�R�E�D�O�O�\���� �H-�Z�D�V�W�H�� �Y�R�O�X�P�H�V�� �F�R�Q�W�L�Q�X�H��
�U�L�V�H���G�X�H���W�R���W�K�H���L�Q�F�U�H�D�V�L�Q�J���F�R�Q�V�X�P�S�W�L�R�Q�� 

In parallel to these new consumptions pat-
terns, production of EEE has become in-
creasingly centralised, notably in Asian 
countries, which has contributed to lower-
ing the production costs and therefore 
product prices. For example, the price of a 
computer has dropped to one tenth of its 
price 15 years ago64. 

�:�K�L�O�H�� �S�U�R�G�X�F�W�L�R�Q�� �H�I�I�L�F�L�H�Q�F�L�H�V�� �K�D�Y�H�� �E�H�H�Q��
�L�P�S�U�R�Y�H�G���G�X�H���W�R���F�H�Q�W�U�D�O�L�V�D�W�L�R�Q�����P�R�V�W���R�I���W�K�H��
�P�D�W�H�U�L�D�O�V�� �F�R�Q�W�D�L�Q�H�G�� �L�Q�� �(�(�(�� �G�R�� �Q�R�W�� �F�R�P�H��
�I�U�R�P�� �U�H�Q�H�Z�D�E�O�H�� �V�R�X�U�F�H�V���� �0�H�W�D�O�V�� �D�Q�G�� �S�O�D�V��
�W�L�F�V�� �D�U�H�� �U�H�I�L�Q�H�G�� �G�H�U�L�Y�D�W�L�Y�H�V�� �R�I�� �R�U�H�� �D�Q�G�� �R�L�O����
�E�R�W�K�� �R�I�� �Z�K�L�F�K�� �D�U�H�� �I�R�X�Q�G�� �L�Q�� �O�L�P�L�W�H�G�� �T�X�D�Q�W�L��
�W�L�H�V���X�Q�G�H�U�J�U�R�X�Q�G���D�Q�G���P�X�V�W���E�H���H�[�W�U�D�F�W�H�G���E�\��
�W�K�H���V�R-�F�D�O�O�H�G���H�[�W�U�D�F�W�L�Y�H���L�Q�G�X�V�W�U�L�H�V�����(�[�W�U�D�F�W��
�L�Q�J�� �D�Q�G�� �U�H�I�L�Q�L�Q�J�� �S�U�R�F�H�V�V�H�V�� �D�U�H�� �U�H�F�R�J�Q�L�]�H�G��
�D�V���K�L�J�K-�L�P�S�D�F�W���D�F�W�L�Y�L�W�L�H�V���G�X�H���W�R���H�[�F�D�Y�D�W�L�R�Q��
�R�I�� �W�K�H�� �Q�D�W�X�U�D�O�� �U�H�V�R�X�U�F�H�V���� �F�R�Q�W�D�P�L�Q�D�W�L�R�Q�� �R�I��
�Z�D�W�H�U�� �D�Q�G�� �V�R�L�O�� �L�Q�� �I�U�D�J�L�O�H�� �H�F�R�V�\�V�W�H�P�V�� �D�Q�G��
�J�H�Q�H�U�D�W�L�R�Q���R�I���W�R�[�L�F���Z�D�V�W�H�V65�� 

���������� �3�R�O�L�F�\���R�S�W�L�R�Q�V 

�2�Q�H�� �W�R�Q�� �R�I�� �G�L�V�S�R�V�H�G�� �S�D�S�H�U�� �G�R�H�V�� �Q�R�W�� �K�D�Y�H��
�W�K�H���V�D�P�H���L�P�S�D�F�W���R�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���D�V���R�Q�H��
�W�R�Q���R�I���G�L�V�S�R�V�H�G���P�H�U�F�X�U�\�����7�K�L�V���L�V���Z�K�\���Z�D�V�W�H��
�S�U�H�Y�H�Q�W�L�R�Q�� �D�L�P�V�� �D�W�� �P�L�Q�L�P�L�V�L�Q�J�� �E�R�W�K�� �W�K�H��
�T�X�D�Q�W�L�W�\�� �R�I�� �Z�D�V�W�H�� �D�Q�G�� �L�W�V�� �W�R�[�L�F�L�W�\���� �:�D�V�W�H��
�S�U�H�Y�H�Q�W�L�R�Q���S�R�O�L�F�L�H�V���U�H�I�H�U���W�R���³�P�H�D�V�X�U�H�V���W�D�N��
�H�Q�� �E�H�I�R�U�H�� �D�� �V�X�E�V�W�D�Q�F�H���� �P�D�W�H�U�L�D�O�� �R�U�� �S�U�R�G�X�F�W��
�K�D�V���E�H�F�R�P�H���Z�D�V�W�H�����W�K�D�W���U�H�G�X�F�H�� 
���D�����W�K�H���T�X�D�Q�W�L�W�\���R�I���Z�D�V�W�H�����L�Q�F�O�X�G�L�Q�J���W�K�U�R�X�J�K��
�W�K�H�� �U�H�X�V�H�� �R�I�� �S�U�R�G�X�F�W�V�� �R�U�� �W�K�H�� �H�[�W�H�Q�V�L�R�Q�� �R�I��
�W�K�H���O�L�I�H���V�S�D�Q���R�I���S�U�R�G�X�F�W�V�� 
���E���� �W�K�H�� �D�G�Y�H�U�V�H�� �L�P�S�D�F�W�V�� �R�I�� �W�K�H�� �J�H�Q�H�U�D�W�H�G��
�Z�D�V�W�H�� �R�Q�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �K�X�P�D�Q��
�K�H�D�O�W�K�����R�U 
���F���� �W�K�H�� �F�R�Q�W�H�Q�W�� �R�I�� �K�D�U�P�I�X�O�� �V�X�E�V�W�D�Q�F�H�V�� �L�Q��
�P�D�W�H�U�L�D�O�V���D�Q�G���S�U�R�G�X�F�W�V66���  ́
�7�K�H�U�H�I�R�U�H���� �S�R�O�L�F�\�� �V�K�R�X�O�G�� �W�D�F�N�O�H�� �E�R�W�K�� �W�K�H��
�T�X�D�Q�W�L�W�\���R�I���H-�Z�D�V�W�H���J�H�Q�H�U�D�W�H�G�����T�X�D�Q�W�L�W�D�W�L�Y�H��
�S�U�H�Y�H�Q�W�L�R�Q���� �D�V�� �Z�H�O�O�� �D�V�� �L�W�V�� �W�R�[�L�F�L�W�\�� ���T�X�D�O�L�W�D��
�W�L�Y�H�� �S�U�H�Y�H�Q�W�L�R�Q������ �Z�K�L�F�K�� �F�D�Q�� �S�U�R�Y�H�� �P�R�U�H��
�F�R�P�S�O�L�F�D�W�H�G���W�R���P�D�Q�D�J�H���R�U���U�H�J�X�O�D�W�H�� 
 
�3�R�W�H�Q�W�L�D�O�� �Z�D�V�W�H�� �S�U�H�Y�H�Q�W�L�R�Q�� �P�H�D�V�X�U�H�V�� �F�D�Q��
�E�H���G�L�Y�L�G�H�G���L�Q�W�R���W�K�U�H�H���E�U�R�D�G���J�U�R�X�S�L�Q�J�V�� 

�x �I�U�D�P�H�Z�R�U�N�� �P�H�D�V�X�U�H�V�� �W�K�D�W�� �K�D�Y�H�� �D�� �O�R�Q�J-
�W�H�U�P�� �L�P�S�D�F�W�� �R�Q�� �W�K�H�� �H�F�R�Q�R�P�\����
�L�Q�Q�R�Y�D�W�L�R�Q���R�U���F�R�Q�V�X�P�H�U���W�U�H�Q�G�V�� 

�x �P�H�D�V�X�U�H�V�� �D�I�I�H�F�W�L�Q�J�� �W�K�H�� �G�H�V�L�J�Q����
�S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �S�K�D�V�H�� ���L���H������
�W�K�H�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �R�I�� �P�D�Q�X�I�D�F�W�X�U�H�U�V��
�D�Q�G���G�L�V�W�U�L�E�X�W�R�U�V���� 

�x �P�H�D�V�X�U�H�V�� �D�I�I�H�F�W�L�Q�J�� �W�K�H�� �F�R�Q�V�X�P�S�W�L�R�Q��
�D�Q�G�� �X�V�H�� �S�K�D�V�H�� ���L���H������ �W�K�H�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V��
�R�I���F�R�Q�V�X�P�H�U�V���� 

 
�(�F�R-�G�H�V�L�J�Q���W�R���P�D�Q�X�I�D�F�W�X�U�H���O�H�V�V���W�R�[�L�F���D�Q�G��
�O�H�V�V���Z�D�V�W�H�I�X�O���S�U�R�G�X�F�W�V 
 

Public authorities can choose to: 

�x ban the use of toxic substances in EEE, 
as in the European ROHS Directive, 
which forbids four heavy metals (lead, 
mercury, cadmium and hexavalent 
chromium) and the flame-retardants 
PBB and PBDE in new EEE. It can be 
desirable for a jurisdiction wishing to 
implement substance bans to create 
direct copies of this EU Directive, as 
has been the case in China and 
California for example. It should be 
noted here that continuous research is 
needed to assess the toxicity of new 
substances included in post-ROHS 
products as a replacement of the 
substances banned by ROHS67.  

�x encourage or oblige manufacturers to 
provide clear information to the 
consumer on the characteristics and 
environmental performance of a 
product, or on how to minimise the 
environmental impact when using a 
product, as specified in the European 
Ecodesign Directive of 200968. 

�x promote research and development to 
enable the private sector to design and 
produce less toxic, more recyclable and 
less wasteful products and 
technologies.  

There has been a lot of research and efforts 
by the EEE industry over the past few dec-
ades to reduce the energy consumption of 
EEE driven by initiatives such as the 
ENERGY STAR standard created by the 
U.S. Environmental Protection Agency 
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that ensures that qualified products use less 
energy than standard products69. This initi-
ative has now been adopted by a variety of 
countries because of its effectiveness. 

The energy efficiency of appliances such 
as televisions, refrigerators and washing 
machines has improved in the last decades. 
When consumers dispose of their old ap-
pliance to buy a new, more energy-
efficient model, there may be positive im-
pacts in terms of energy savings. This 
trend has also contributed to an increase 
the amount of EEE generated. On the other 
hand, the global use of energy is still in-
creasing as more EEE is consumed by in-
dividuals in the developed world and ac-
cess to EEE in developing countries in-
creases, offsetting the gains made by more 
efficient product design. Therefore, the 
challenge is to design and produce goods 
that are energy-efficient, long lasting, less 
toxic, reusable and recyclable. 

�5�D�W�K�H�U�� �W�K�D�Q�� �F�U�H�D�W�L�Q�J�� �Q�H�Z�� �O�D�E�H�O�V���� �H�[�L�V�W�L�Q�J��
�H�F�R-�O�D�E�H�O�V���F�R�X�O�G���L�Q�F�O�X�G�H���O�L�I�H�V�S�D�Q�����U�H�X�V�D�E�L�O��
�L�W�\���D�Q�G���U�H�S�D�U�D�E�L�O�L�W�\���F�R�Q�V�L�G�H�U�D�W�L�R�Q�V�����V�X�F�K���D�V��
�W�K�H�� �(�1�(�5�*�<�� �6�7�$�5�� �O�D�E�H�O�V���� �D�V�� �D�� �P�H�D�Q�V�� �W�R��
�K�H�O�S�� �F�R�Q�V�X�P�H�U�V�� �V�H�O�H�F�W�� �W�K�H�� �P�R�V�W�� �H�F�R-
�I�U�L�H�Q�G�O�\�� �S�U�R�G�X�F�W���� �&�R�P�P�X�Q�L�F�D�W�L�Q�J�� �W�K�H�V�H��
�F�R�Q�V�L�G�H�U�D�W�L�R�Q�V�� �W�K�U�R�X�J�K�� �Q�H�Z�� �R�U�� �H�[�L�V�W�L�Q�J�� �O�D��
�E�H�O�V���K�D�V���S�U�R�Y�H�Q���W�R���E�H���T�X�L�W�H���F�R�P�S�O�L�F�D�W�H�G���I�R�U��
�P�X�O�W�L�S�O�H�� �U�H�D�V�R�Q�V���� �L�Q�F�O�X�G�L�Q�J�� �G�H�W�H�U�P�L�Q�L�Q�J��
�W�K�H�� �F�U�L�W�H�U�L�D���� �F�R�Q�W�U�R�O�� �P�H�F�K�D�Q�L�V�P�V�� �W�R�� �H�Q�V�X�U�H��
�S�U�R�G�X�F�W���F�R�P�S�O�L�D�Q�F�H���D�Q�G���K�R�Z���W�R���S�U�H�V�H�Q�W���W�K�H��
�L�Q�I�R�U�P�D�W�L�R�Q���P�R�V�W���H�I�I�H�F�W�L�Y�H�O�\���W�R���F�R�Q�V�X�P�H�U�V����
�)�X�U�W�K�H�U���H�I�I�R�U�W���L�V���Q�H�H�G�H�G�� �W�R���R�Y�H�U�F�R�P�H���W�K�H�V�H��
�F�K�D�O�O�H�Q�J�H�V���� �E�H�F�D�X�V�H�� �F�R�Q�V�X�P�H�U�V�� �V�K�R�X�O�G�� �E�H��
�E�H�W�W�H�U�� �L�Q�I�R�U�P�H�G�� �D�E�R�X�W�� �V�X�F�K�� �S�U�R�G�X�F�W�� �D�W�W�U�L�E��
�X�W�H�V�� 
�7�K�H�� �L�Q�W�H�J�U�D�W�L�R�Q�� �R�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�Q�G��
�Z�D�V�W�H���S�U�H�Y�H�Q�W�L�R�Q���F�U�L�W�H�U�L�D���L�Q���S�X�E�O�L�F���D�Q�G���F�R�U��
�S�R�U�D�W�H�� �S�U�R�F�X�U�H�P�H�Q�W�� �F�R�X�O�G�� �K�H�O�S�� �H�[�S�D�Q�G�� �W�K�H��
�P�D�U�N�H�W���I�R�U���J�R�R�G���T�X�D�O�L�W�\�����V�H�F�R�Q�G-�K�D�Q�G���(�(�(����
�7�K�H�V�H���F�U�L�W�H�U�L�D���F�R�X�O�G�� �F�R�Y�H�U���Q�R�W���R�Q�O�\�� �H�Q�H�U�J�\��
�H�I�I�L�F�L�H�Q�F�\���L�V�V�X�H�V�����D�V���L�V���F�X�U�U�H�Q�W�O�\���W�K�H���F�D�V�H���L�Q��
�V�R�P�H���H�[�L�V�W�L�Q�J���³�*�U�H�H�Q���3�X�E�O�L�F���3�U�R�F�X�U�H�P�H�Q�W�´��
�V�F�K�H�P�H�V70�����E�X�W���D�O�V�R���L�Q�F�O�X�G�H���H�F�R-�G�H�V�L�J�Q�����U�H��
�F�\�F�O�D�E�L�O�L�W�\���D�Q�G���O�L�I�H�V�S�D�Q���R�I���(�(�(�� 
 
 

�5�H�V�S�R�Q�V�L�E�O�H���F�R�Q�V�X�P�S�W�L�R�Q���W�R���L�Q�F�U�H�D�V�H���W�K�H��
�O�R�Q�J�H�Y�L�W�\���R�I���(�(�(�� 
 

According to a 2003 study, the production 
phase for a laptop PC consumes almost the 
same quantity of resources as the use 
phase. In addition, almost 80 per cent of 
the energy is consumed in the production 
phase71. The components of a PC, such as 
PCBs, LCDs, and integrated logic and 
memory chips, require intensive upstream 
processing both in their manufacturing and 
in gathering the materials that make them 
work, such as precious metals. Miniatur-
ised products, such as smartphones, also 
consume significant resources during pro-
duction as compared to their use phase72. 
Extension of the use phase of EEE is a key 
policy option from an environmental point 
of view, because it allows these resources 
to continue to be used rather than disposed 
of and replaced by new virgin materials. 

From the economic point of view, the cost 
of repair can sometimes outweigh the cost 
of a new product due to factors like labour 
costs or unavailability of spare parts. This 
is particularly true in industrialised coun-
tries where the repair sector is facing a lack 
of demand73. In France, 40 to 50 per cent 
of large household appliances are replaced 
when they are technically still functional or 
could be repaired. The breakdown of a 
product constitutes an incentive to buy a 
new product74. 

In case of a breakdown, a consumer is 
more willing to have a product repaired in-
stead of buying a new one if the product is 
warranted by the manufacturer. In the Eu-
ropean Union, the minimum legal warranty 
that has to be granted by manufacturers is 
two years. The product may however have 
a longer lifetime potential than this, if 
properly maintained, along with a majority 
of consumers expecting longer lasting 
products75. This disconnect between war-
ranty length and product lifetime is one of 
the reasons why the French and Belgian 
parliamentarians have discussed the poten-
tial of creating laws to encourage the ex-
tension of the legal warranty period to up 
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to 10 years76. This would enable consum-
ers to get their products repaired for free 
by the manufacturer or the distributor, and 
thus postpone the moment when the con-
sumer disposes of their product.  

It is also important to implement specific 
awareness-raising campaigns to change 
�F�R�Q�V�X�P�S�W�L�R�Q�� �S�D�W�W�H�U�Q�V�� �I�U�R�P�� �³�R�Z�Q���� �X�V�H�� �D�Q�G��
�G�L�V�F�D�U�G�´���W�R���³�X�V�H�����U�H�X�V�H�����U�H�S�D�L�U���D�Q�G���U�H�F�\�F�O�H�´����
Campaigns targeting consumers should 
promote careful consideration in consump-
tion (avoid buying wasteful gadgets), reuse 
and/or repair practices. A successful 
awareness-raising campaign is generally 
led by a powerful, simple message that 
does not stigmatize customers or make 
them feel guilty. It should present a posi-
tive gesture that everyone can do. For in-
stance, the City of Vienna, Austria, en-
courages its residents to sell or donate their 
products, notably EEE, rather than discard 
�W�K�H�P���X�Q�G�H�U���W�K�H���Z�H�O�O���N�Q�R�Z���P�R�W�W�R���³�2�O�G�����E�X�W 
�J�R�R�G�´�� ���L�Q�� �*�H�U�P�D�Q���� �³�$�O�W���� �D�E�H�U�� �J�X�W�´ 77 ), 
which stresses that second-hand products 
in good condition can still be useful to 
someone else. 

Second-hand goods tend to be invisible in the 
economy, as they are collected and sold 
through informal markets in developing coun-
tries or in community-based markets (e.g., flea 
markets, charity events, donations within the 
family or neighbourhood) that are not captured 
by statistics on these products. In the UK for 
instance, more than 300 community-based or-
ganizations sell or donate second-hand goods 
to people in need, not only old clothes and fur-
niture, but also EEE78. 

�'�L�V�W�U�L�E�X�W�R�U�V�� �F�D�Q�� �D�O�V�R�� �R�I�I�H�U�� �U�H�I�X�U�E�L�V�K�H�G�� �R�U��
�V�H�F�R�Q�G-�K�D�Q�G�� �S�U�R�G�X�F�W�V�� �L�Q�� �W�K�H�L�U�� �V�K�R�S�V���� �1�H�[�W��
�W�R�� �W�K�H�� �Q�H�Z�� �S�U�R�G�X�F�W�V���� �W�K�H�\�� �F�D�Q�� �K�D�Y�H�� �D�� �V�S�H��
�F�L�D�O�� �D�U�H�D�� �Z�K�H�U�H�� �W�K�H�\�� �V�H�O�O�� �J�R�R�G�� �T�X�D�O�L�W�\�� �U�H��
�S�D�F�N�D�J�H�G�� �V�H�F�R�Q�G-�K�D�Q�G�� �(�(�(���� �6�R�P�H�� �P�R�E�L�O�H��
�S�K�R�Q�H�� �R�S�H�U�D�W�R�U�V�� �D�Q�G�� �,�&�7�� �Y�H�Q�G�R�U�V�� �K�D�Y�H�� �D�O��
�U�H�D�G�\���V�H�W���X�S���V�X�F�K���³�V�H�F�R�Q�G-�K�D�Q�G���F�R�U�Q�H�U�V�´���L�Q��
�W�K�H�L�U���V�K�R�S�V�����V�X�F�K���D�V���6�S�U�L�Q�W���L�Q���$�P�H�U�L�F�D�����7�K�H��
�D�G�Y�D�Q�W�D�J�H�� �I�R�U�� �F�X�V�W�R�P�H�U�V�� �L�V�� �W�K�D�W�� �W�K�H�\�� �F�D�Q��
�K�D�Y�H���D�F�F�H�V�V���W�R���W�K�H���V�D�P�H���E�U�D�Q�G���S�U�R�G�X�F�W�V���E�X�W��
�D�W�� �D�� �P�X�F�K�� �F�K�H�D�S�H�U�� �S�U�L�F�H�� �D�Q�G�� �V�R�P�H�W�L�P�H�V��
�H�Y�H�Q���Z�L�W�K���D���Z�D�U�U�D�Q�W�\���S�H�U�L�R�G�� 

�$�F�F�R�U�G�L�Q�J�� �W�R�� �D�� �V�X�U�Y�H�\�� �F�D�U�U�L�H�G�� �R�X�W�� �L�Q�� �W�K�H��
�U�H�S�D�L�U�� �V�H�F�W�R�U�� �L�Q�� �1�L�J�H�U�L�D���� �(�(�(�� �W�D�N�H�Q�� �W�R�� �U�H��
�S�D�L�U�� �V�K�R�S�V�� �F�D�Q�� �E�H�� �X�V�H�G�� �W�Z�R�� �W�R�� �I�L�Y�H�� �\�H�D�U�V��
�O�R�Q�J�H�U�����R�Q���D�Y�H�U�D�J�H�����G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���S�U�R�G��
�X�F�W���� �)�R�U�� �L�Q�V�W�D�Q�F�H���� �D�� �P�R�E�L�O�H�� �S�K�R�Q�H�� �D�I�W�H�U�� �U�H��
�S�D�L�U�� �O�D�V�W�V�� �E�H�W�Z�H�H�Q�� �V�L�[�� �P�R�Q�W�K�V�� �D�Q�G�� �W�Z�R��
�\�H�D�U�V���� �6�R�P�H�� �K�R�X�V�H�K�R�O�G�� �H�T�X�L�S�P�H�Q�W�� �F�D�Q��
�H�Y�H�Q���O�D�V�W���X�S���W�R���I�L�Y�H���\�H�D�U�V���D�I�W�H�U���U�H�S�D�L�U79�� 

Public authorities can facilitate the access 
to repairing services by: 

�x promoting the visibility of the sector 
(e.g., handbooks with the contact 
details of repairers in a given city or 
territory, webpages with similar 
information) and 

�x reducing the taxes on the repairing 
services. 

More services, less e-waste 

The idea behind dematerialisation is that 
the society should find solutions to contin-
ue to cover human needs (e.g., access to 
water, food, health, education, communica-
tion, transportation, leisure, etc.) using less 
materials and by generating less waste than 
currently occurs.  

Some efforts have been made in terms of 
product miniaturisation and to develop a 
�³�G�H�P�D�W�H�U�L�D�O�L�V�H�G�� �L�Q�I�R�U�P�D�W�L�R�Q�� �V�R�F�L�H�W�\�´����
Computers or mobile devices able to store 
huge quantities of information through 
high-density components such as flash 
drives or by acces�V�L�Q�J�� �³�W�K�H�� �F�O�R�X�G�´���� �7�K�H�V�H��
developments give the impression that our 
impact on the environment is minimal, be-
cause the products are smaller but more 
powerful. However, the increasing 
amounts of e-waste generated worldwide 
show that neither miniaturisation nor virtu-
al networks have dematerialised our econ-
omies and lifestyles80. 

�%�X�V�L�Q�H�V�V�H�V�� �D�Q�G�� �S�X�E�O�L�F�� �D�X�W�K�R�U�L�W�L�H�V�� �V�K�R�X�O�G��
�H�Q�F�R�X�U�D�J�H���F�L�W�L�]�H�Q�V���W�R���E�U�H�D�N���W�K�H���Y�L�F�L�R�X�V���F�L�U��
�F�O�H�� �R�I�� �E�X�\-�X�V�H-�Z�D�V�W�H���� �Z�K�H�U�H�� �W�K�H�� �F�R�Q�V�X�P�H�U��
�L�V�� �W�K�H�� �R�Z�Q�H�U�� �R�I�� �W�K�H�� �S�U�R�G�X�F�W�� �D�Q�G�� �W�R�� �F�K�D�Q�J�H��
�F�R�Q�V�X�P�S�W�L�R�Q�� �S�D�W�W�H�U�Q�V�� �W�R�Z�D�U�G�V�� �V�H�U�Y�L�F�H�V��
�Z�K�H�U�H�� �D�� �S�U�R�G�X�F�W�� �F�D�Q�� �K�D�Y�H�� �V�H�Y�H�U�D�O�� �R�Z�Q�H�U�V��
�G�X�U�L�Q�J�� �L�W�V�� �O�L�I�H�W�L�P�H���� �P�D�Q�D�J�H�G�� �E�\�� �W�K�H�� �P�D�Q�X��
�I�D�F�W�X�U�H�U���R�U���W�K�H�L�U���G�L�V�W�U�L�E�X�W�R�U�� 
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�7�K�L�V���P�H�D�Q�V���� 
�x �S�U�R�P�R�W�L�Q�J���K�L�U�L�Q�J���R�I���V�H�U�Y�L�F�H�V���U�D�W�K�H�U��

�W�K�D�Q���S�U�R�G�X�F�W���S�X�U�F�K�D�V�H�����Z�K�H�U�H���D���F�R�Q��
�V�X�P�H�U���³�K�L�U�H�V�´���H�T�X�L�S�P�H�Q�W���I�R�U���D���R�Q�H-
�W�L�P�H���X�V�H�����H���J�������P�R�E�L�O�H���O�H�D�V�L�Q�J���V�F�K�H�P�H�V��
�E�\���R�S�H�U�D�W�R�U�V���W�K�D�W���F�D�Q���V�H�O�O���V�H�U�Y�L�F�H�V���G�H��
�W�D�F�K�H�G���I�U�R�P���V�H�O�O�L�Q�J���G�H�Y�L�F�H�V������ 

�x �V�K�D�U�L�Q�J���R�I���J�R�R�G�V�����Z�K�H�U�H���W�K�H�U�H���F�R�X�O�G���E�H��
�D���F�R�P�P�R�Q���Z�D�V�K�L�Q�J���P�D�F�K�L�Q�H���L�Q���D�Q��
�D�S�D�U�W�P�H�Q�W���F�R�P�S�O�H�[���W�K�D�W���F�D�Q���V�D�Y�H���V�S�D�F�H��
�L�Q���W�K�H���D�S�D�U�W�P�H�Q�W�V�����U�H�P�R�Y�H���W�K�H���Q�H�H�G���I�R�U��
�Q�D�W�X�U�D�O���U�H�V�R�X�U�F�H�V���W�R���S�U�R�G�X�F�H���P�X�O�W�L�S�O�H��
�D�S�S�O�L�D�Q�F�H�V���D�Q�G���U�H�G�X�F�H���W�K�H���Y�R�O�X�P�H�V���R�I��
�H-�Z�D�V�W�H�����D�Q�G 

�x �H�Q�F�R�X�U�D�J�L�Q�J���V�H�F�R�Q�G-�K�D�Q�G���P�D�U�N�H�W�V���D�Q�G��
�V�S�H�F�L�D�O�L�V�H�G���V�K�R�S�V���Z�K�H�U�H���F�R�Q�V�X�P�H�U�V���F�D�Q��
�V�H�O�O���W�K�H�L�U���X�V�H�G���(�(�(���W�R���R�W�K�H�U���F�R�Q�V�X�P�H�U�V��
�Z�K�R���Z�D�Q�W���W�R���D�F�F�H�V�V���W�K�H���H�T�X�L�S�P�H�Q�W���D�W���D��
�O�R�Z�H�U���S�U�L�F�H���W�K�D�Q���U�H�W�D�L�O�� 

 
�&�R�Q�F�O�X�V�L�R�Q�� 
 
�5�H�X�V�L�Q�J�� �D�� �S�U�R�G�X�F�W�� �D�Q�G�� �H�[�W�H�Q�G�L�Q�J�� �L�W�V�� �O�L�I�H��
�W�L�P�H�� �L�V�� �W�K�H�� �P�R�V�W�� �H�I�I�H�F�W�L�Y�H���� �H�Q�Y�L�U�R�Q�P�H�Q�W-
�I�U�L�H�Q�G�O�\�� �R�S�W�L�R�Q�� �D�V�� �F�R�P�S�D�U�H�G�� �W�R�� �G�L�V�F�D�U�G�L�Q�J��
�L�W���� �$�� �V�L�P�S�O�H�� �L�Q�G�L�F�D�W�R�U�� �W�K�D�W�� �F�D�Q�� �E�H�� �X�V�H�G�� �W�R��
�P�R�Q�L�W�R�U�� �W�K�H�� �L�P�S�D�F�W�V�� �R�I�� �D�Q�� �H-�Z�D�V�W�H�� �S�U�H�Y�H�Q��
�W�L�R�Q���S�R�O�L�F�\���L�V���W�K�H���T�X�D�Q�W�L�W�\���R�I���X�V�H�G���(�(�(���G�L�V��
�S�R�V�H�G�� �R�I�� �S�H�U�� �\�H�D�U���� �7�K�H�U�H�� �D�U�H�� �Q�R�� �L�Q�G�L�F�D�W�R�U�V��
�D�Y�D�L�O�D�E�O�H�� �V�R�� �I�D�U�� �W�R�� �D�V�V�H�V�V�� �T�X�D�O�L�W�D�W�L�Y�H�� �H-
�Z�D�V�W�H�� �S�U�H�Y�H�Q�W�L�R�Q�� �W�K�U�R�X�J�K�� �H�I�I�R�U�W�V�� �W�R�� �U�H�G�X�F�H��
�W�K�H�� �X�V�H�� �R�I�� �W�R�[�L�F�� �F�R�P�S�R�Q�H�Q�W�V�� �L�Q�� �(�(�(���� �E�H��
�F�D�X�V�H�� �R�I�� �W�K�H�� �F�K�D�O�O�H�Q�J�H�� �R�I�� �W�U�D�F�N�L�Q�J�� �W�R�[�L�F��
�F�R�P�S�R�Q�H�Q�W�V�� �L�Q�� �K�L�J�K�O�\�� �V�R�S�K�L�V�W�L�F�D�W�H�G�� �D�S�S�O�L��
�D�Q�F�H�V�� 

5.2 �6�H�S�D�U�D�W�L�R�Q���D�W���V�R�X�U�F�H���D�Q�G��
�F�R�O�O�H�F�W�L�R�Q���R�I���H-�Z�D�V�W�H 

���������� �:�K�\�� �W�K�L�V�� �L�V�� �D�Q�� �L�P�S�R�U�W�D�Q�W��
�S�R�O�L�F�\���D�U�H�D 

�6�H�S�D�U�D�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G�� �V�D�I�H�� �W�U�D�Q�V�S�R�U�W�D�W�L�R�Q��
�D�U�H�� �Y�L�W�D�O�� �H�O�H�P�H�Q�W�V�� �W�R�� �W�K�H�� �G�H�V�L�J�Q�� �R�I�� �D�� �Z�H�O�O��
�I�X�Q�F�W�L�R�Q�L�Q�J�� �H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �V�\�V�W�H�P����
�(�I�I�H�F�W�L�Y�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G���W�U�D�Q�V�S�R�U�W�D�W�L�R�Q���Z�L�O�O��
�E�H�� �R�Q�H�� �R�I�� �W�K�H�� �N�H�\�� �H�O�H�P�H�Q�W�V�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W��
�W�K�H���Y�D�O�X�D�E�O�H���P�D�W�H�U�L�D�O�V���L�Q���W�K�H���H�T�X�L�S�P�H�Q�W���F�D�Q��
�E�H���H�[�W�U�D�F�W�H�G���D�Q�G���U�H�F�R�Y�H�U�H�G�����D�V���Z�H�O�O���D�V���D�L�G��
�L�Q�J�� �F�R�Q�W�D�L�Q�P�H�Q�W���D�Q�G�� �Q�H�X�W�U�D�O�L�]�D�W�L�R�Q�� �R�I�� �K�D�]��

�D�U�G�R�X�V�� �S�D�U�W�V�� �D�Q�G�� �F�R�P�S�R�Q�H�Q�W�V�� �R�I�� �W�K�H�� �S�U�R�G��
�X�F�W�V�� 
�7�K�H�U�H�� �D�U�H�� �W�K�U�H�H�� �N�H�\�� �D�U�H�D�V�� �W�K�D�W�� �V�K�R�X�O�G�� �E�H��
�F�R�Q�V�L�G�H�U�H�G���E�\���H-�Z�D�V�W�H���V�\�V�W�H�P���G�H�V�L�J�Q�H�U�V���� 
�x �K�R�Z�� �W�R�� �H�Q�V�X�U�H�� �W�K�D�W�� �W�K�H�� �O�D�U�J�H�V�W�� �S�R�V�V�L�E�O�H��

�S�U�R�S�R�U�W�L�R�Q�� �R�I�� �W�K�H�� �H-�Z�D�V�W�H�� �W�K�D�W�� �L�V��
�D�Y�D�L�O�D�E�O�H���W�R���F�R�O�O�H�F�W���L�V���V�D�I�H�O�\���F�R�O�O�H�F�W�H�G�� 

�x �W�K�D�W�� �H-�Z�D�V�W�H�� �L�V�� �Q�R�W�� �F�R�P�E�L�Q�H�G�� �Z�L�W�K��
�G�R�P�H�V�W�L�F�� �Z�D�V�W�H�� �R�U�� �R�W�K�H�U�� �L�Q�G�X�V�W�U�L�D�O��
�Z�D�V�W�H�����D�Q�G 

�x �K�R�Z���W�R���G�H�O�L�Y�H�U���W�K�H���H-�Z�D�V�W�H���W�R���W�K�H���U�H�X�V�H��
�I�D�F�L�O�L�W�L�H�V�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �I�D�F�L�O�L�W�L�H�V�� �Z�L�W�K��
�P�L�Q�L�P�D�O���G�D�P�D�J�H���R�U���P�D�W�H�U�L�D�O���O�R�V�V�� 

�,�W�� �L�V�� �D�O�V�R�� �Y�H�U�\�� �L�P�S�R�U�W�D�Q�W�� �W�R�� �U�H�F�R�J�Q�L�V�H�� �W�K�D�W��
�W�K�L�V���L�V���D�Q���D�U�H�D���Z�K�H�U�H���W�K�H�U�H���D�U�H���V�W�D�U�N���G�L�I�I�H�U��
�H�Q�F�H�V�� �L�Q�� �W�K�H�� �Q�H�H�G�V�� �R�I�� �F�R�X�Q�W�U�L�H�V�� �W�R�� �D�G�G�U�H�V�V��
�W�K�L�V�� �F�R�P�S�O�H�[�� �S�U�R�E�O�H�P���� �7�K�L�V�� �L�V�� �D�Q�� �D�U�H�D��
�Z�K�H�U�H�� �W�K�H�� �G�H�Y�H�O�R�S�H�G�� �Z�R�U�O�G�� �F�D�Q�� �L�Q�G�H�H�G��
�O�H�D�U�Q�� �D�� �O�R�W�� �I�U�R�P�� �W�K�H�� �H�[�S�H�U�L�H�Q�F�H�� �R�I�� �W�K�H�� �G�H��
�Y�H�O�R�S�L�Q�J���Z�R�U�O�G���� 
�,�Q�� �W�K�H�� �G�H�Y�H�O�R�S�H�G�� �Z�R�U�O�G���� �F�R�O�O�H�F�W�L�R�Q�� �R�I�� �H-
�Z�D�V�W�H���L�V���R�Q�H���R�I���W�K�H���P�R�V�W���G�L�I�I�L�F�X�O�W���L�V�V�X�H�V���W�R��
�U�H�V�R�O�Y�H�����)�R�U���V�R�P�H���S�U�R�G�X�F�W���F�D�W�H�J�R�U�L�H�V���L�Q���W�K�H��
�(�8���� �F�R�O�O�H�F�W�L�R�Q���U�D�W�H�V���D�U�H�� �V�W�L�O�O���U�H�O�D�W�L�Y�H�O�\�� �O�R�Z��
�Z�K�L�O�H���R�W�K�H�U�V���D�U�H���T�X�L�W�H���K�L�J�K�����)�R�U���H�[�D�P�S�O�H���L�Q��
�W�K�H�� �1�H�W�K�H�U�O�D�Q�G�V���� �P�R�U�H�� �W�K�D�Q�� ������ �S�H�U�� �F�H�Q�W�� �R�I��
�O�D�U�J�H�� �K�R�X�V�H�K�R�O�G�� �D�S�S�O�L�D�Q�F�H�V�� �D�U�H�� �F�R�O�O�H�F�W�H�G����
�Z�K�H�U�H�D�V���O�H�V�V���W�K�D�Q���������S�H�U���F�H�Q�W���R�I���W�K�H���D�Y�D�L�O�D��
�E�O�H���V�P�D�O�O���K�R�X�V�H�K�R�O�G���D�S�S�O�L�D�Q�F�H�V���D�U�H���F�R�O�O�H�F�W��
�H�G��81���0�R�V�W���F�R�X�Q�W�U�L�H�V���L�Q���W�K�H���(�8���K�D�Y�H���V�H�W���X�S��
�D���Z�L�G�H���U�D�Q�J�H���R�I���F�R�O�O�H�F�W�L�R�Q���S�R�L�Q�W�V���D�Q�G���L�Q�I�U�D��
�V�W�U�X�F�W�X�U�H���� �E�X�W�� �W�K�H�\�� �V�W�L�O�O�� �V�W�U�X�J�J�O�H�� �W�R�� �F�R�O�O�H�F�W��
�P�R�U�H�� �W�K�D�Q�� ������ �S�H�U�� �F�H�Q�W�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H��
�S�U�H�Y�L�R�X�V�� �W�K�U�H�H�� �\�H�D�U�V�¶�� �Y�R�O�X�P�H�V�� �R�I�� �S�U�R�G�X�F�W�V��
�S�O�D�F�H�G�� �R�Q�� �W�K�H�� �P�D�U�N�H�W82���� �2�Q�H�� �R�I�� �W�K�H�� �N�H�\��
�G�U�L�Y�H�U�V�� �R�I�� �S�R�O�L�F�\�P�D�N�H�U�V�� �D�Q�G�� �V�W�D�N�H�K�R�O�G�H�U�V��
�R�I�� �W�K�H�� �:�(�(�(�� �5�H�F�D�V�W�� �Z�D�V�� �W�R�� �I�L�Q�G�� �Z�D�\�V�� �W�R��
�L�P�S�U�R�Y�H���W�K�H���R�I�I�L�F�L�D�O���F�R�O�O�H�F�W�L�R�Q���U�D�W�H�����7�K�L�V���L�V��
�D�Q�� �L�Q�W�H�U�H�V�W�L�Q�J�� �L�O�O�X�V�W�U�D�W�L�R�Q�� �R�I�� �K�R�Z�� �V�X�F�F�H�V�V��
�I�X�O�� �H-�Z�D�V�W�H�� �P�D�Q�D�J�H�P�H�Q�W�� �V�\�V�W�H�P�V�� �D�U�H�� �D��
�I�X�Q�F�W�L�R�Q�� �R�I�� �F�R�Q�V�X�P�H�U�� �E�H�K�D�Y�L�R�X�U�� �D�Q�G�� �D�W�W�L��
�W�X�G�H�V�� �W�R�Z�D�U�G�V�� �Z�D�V�W�H�� �D�V�� �Z�H�O�O�� �D�V�� �Z�H�O�O-
�G�H�V�L�J�Q�H�G���V�\�V�W�H�P���H�O�H�P�H�Q�W�V�� 
�7�K�H�� �F�R�X�Q�W�U�L�H�V�� �W�K�D�W�� �F�X�U�U�H�Q�W�O�\�� �K�D�Y�H�� �V�R�P�H�� �R�I��
�W�K�H�� �E�H�V�W�� �V�H�S�D�U�D�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �U�D�W�H�V�� �L�Q�� �W�K�H��
�Z�R�U�O�G�� �D�U�H�� �W�K�R�V�H�� �Z�K�H�U�H�� �O�L�W�W�O�H�� �R�U�� �Q�R�� �S�R�O�L�F�\��
�K�D�V���E�H�H�Q���L�P�S�O�H�P�H�Q�W�H�G�����D�Q�G���W�K�H���V�\�V�W�H�P���K�D�V��
�J�U�R�Z�Q�� �X�S�� �R�U�J�D�Q�L�F�D�O�O�\���� �&�D�V�H�� �V�W�X�G�\�� ���� �S�U�R��
�Y�L�G�H�V�� �D�Q�� �L�O�O�X�V�W�U�D�W�L�R�Q�� �R�I�� �W�K�L�V�� �S�R�L�Q�W�� �I�U�R�P��
�*�K�D�Q�D��  
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5.The different steps of e-waste prevention and management  

 
�&�D�V�H���6�W�X�G�\�������6�H�S�D�U�D�W�H���F�R�O�O�H�F�W�L�R�Q���R�I���H-�Z�D�V�W�H���L�Q���*�K�D�Q�D83 

�(�Y�H�Q���W�K�R�X�J�K���*�K�D�Q�D���K�D�V���Q�R���O�H�J�L�V�O�D�W�L�R�Q���F�X�U�U�H�Q�W�O�\���L�P�S�O�H�P�H�Q�W�H�G�����F�R�O�O�H�F�W�L�R�Q���U�D�W�H�V���D�U�H���D�O�U�H�D�G�\���Y�H�U�\��
�K�L�J�K���� �E�\�� �V�R�P�H�� �H�V�W�L�P�D�W�H�V�� �R�Y�H�U�� ������ �S�H�U�� �F�H�Q�W�� �R�I�� �H�T�X�L�S�P�H�Q�W�� �D�W�� �(�R�/���� �D�Q�G�� �Z�L�W�K�� �D�O�P�R�V�W�� �Q�R�� �H-�Z�D�V�W�H��
�H�Q�G�L�Q�J���X�S���P�L�[�H�G���Z�L�W�K���R�W�K�H�U���G�R�P�H�V�W�L�F���Z�D�V�W�H�����,�Q���R�U�G�H�U���W�R���D�F�K�L�H�Y�H���W�K�L�V���U�D�W�H�����W�K�U�H�H���G�L�I�I�H�U�H�Q�W���W�L�H�U�V��
�R�I�� �F�R�O�O�H�F�W�R�U�V�� �K�D�Y�H�� �H�P�H�U�J�H�G���� �2�Q�� �W�K�H�� �I�U�R�Q�W�� �O�L�Q�H�� �D�U�H�� �W�K�H�� �L�Q�I�R�U�P�D�O�� �F�R�O�O�H�F�W�R�U�V�� �W�K�D�W�� �I�R�U�P�� �W�K�H�� �P�D�L�Q��
�E�D�F�N�E�R�Q�H���R�I���W�K�H���F�R�X�Q�W�U�\�¶�V���F�R�O�O�H�F�W�L�R�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���� �6�R�P�H���D�U�H���P�R�E�L�O�H���D�Q�G�� �J�R���G�R�R�U-�W�R-�G�R�R�U���W�R��
�S�L�F�N���X�S���H-�Z�D�V�W�H�����V�R�P�H�W�L�P�H�V���S�D�\�L�Q�J���W�K�H���G�L�V�F�D�U�G�H�U���W�R���I�R�U���W�K�H���H-�Z�D�V�W�H�����2�W�K�H�U�V���R�S�H�U�D�W�H���E�\���V�L�I�W�L�Q�J��
�W�K�U�R�X�J�K���E�L�Q�����O�D�Q�G�I�L�O�O�V���D�Q�G���R�W�K�H�U���L�Q�I�R�U�P�D�O���Z�D�V�W�H���G�X�P�S�L�Q�J���J�U�R�X�Q�G�V���W�R���I�L�Q�G���H-�Z�D�V�W�H�� 
�7�K�H���Q�H�[�W���W�L�H�U���L�V���P�D�G�H���X�S���R�I���W�K�H���I�R�U�P�D�O���H-�Z�D�V�W�H���F�R�O�O�H�F�W�L�R�Q���F�R�P�S�D�Q�L�H�V�����R�I���Z�K�L�F�K���W�K�H�U�H���D�U�H���D���I�H�Z��
�L�Q�� �R�S�H�U�D�W�L�R�Q���� �7�K�H�\�� �S�H�U�I�R�U�P�� �D�� �V�L�P�L�O�D�U�� �G�R�R�U-�W�R-�G�R�R�U�� �F�R�O�O�H�F�W�L�R�Q�� �V�H�U�Y�L�F�H�V�� �D�V�� �L�Q�I�R�U�P�D�O�� �F�R�O�O�H�F�W�R�U�V����
�E�X�W���E�H�F�D�X�V�H���W�K�H�\���K�D�Y�H���W�R���P�H�H�W���W�K�H���F�R�V�W���R�I���W�U�H�D�W�L�Q�J���W�K�H���K�D�]�D�U�G�R�X�V���I�U�D�F�W�L�R�Q�V���R�I���W�K�H���H-�Z�D�V�W�H�����W�K�H�\��
�I�L�Q�G���L�W���K�D�U�G���W�R���F�R�P�S�H�W�H���D�J�D�L�Q�V�W���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�� 
�)�L�Q�D�O�O�\���� �W�K�H�U�H�� �L�V�� �W�K�H�� �G�R�P�H�V�W�L�F�� �Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �V�H�U�Y�L�F�H�� �Z�K�H�U�H�� �D�E�R�X�W�� ���� �S�H�U�� �F�H�Q�W�� �R�I�� �W�K�H�� �:�(�(�(��
�H�Q�G�V�� �X�S���� �7�K�L�V�� �P�D�W�H�U�L�D�O�� �L�V�� �W�D�N�H�Q�� �W�R�� �D�� �O�D�Q�G�I�L�O�O���� �Z�K�H�U�H�� �D�Q�� �H�V�W�L�P�D�W�H�G�� ������ �S�H�U�� �F�H�Q�W�� �L�V�� �W�K�H�Q�� �U�H-
�F�R�O�O�H�F�W�H�G���D�Q�G���V�H�S�D�U�D�W�H�G���E�\���W�K�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�� 
 
�,�W���L�V���D�O�V�R���L�P�S�R�U�W�D�Q�W���W�R���R�U�J�D�Q�L�]�H���W�K�H���V�H�S�D�U�D�W�H��
�F�R�O�O�H�F�W�L�R�Q�� �R�I�� �H-�Z�D�V�W�H�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H��
�S�U�R�S�H�U�W�L�H�V�� �R�I�� �W�K�H�� �H�T�X�L�S�P�H�Q�W���� �)�R�U�� �L�Q�V�W�D�Q�F�H����
�L�W���L�V���Y�H�U�\���L�P�S�R�U�W�D�Q�W���W�R���V�H�S�D�U�D�W�H���W�K�H���K�D�]�D�U�G��
�R�X�V�� �L�W�H�P�V���� �V�X�F�K�� �D�V�� �I�U�H�H�]�L�Q�J�� �D�Q�G�� �F�R�R�O�L�Q�J��
�H�T�X�L�S�P�H�Q�W�����I�U�R�P���J�H�Q�H�U�D�O���H-�Z�D�V�W�H���W�R���H�Q�V�X�U�H��
�W�K�D�W���W�K�H���K�D�]�D�U�G�R�X�V���I�U�D�F�W�L�R�Q�V���G�R���Q�R�W���H�V�F�D�S�H����
�'�H�W�H�U�P�L�Q�L�Q�J�� �Z�K�D�W�� �H�T�X�L�S�P�H�Q�W�� �L�V�� �F�R�O�O�H�F�W�H�G��
�D�Q�G�� �K�D�Q�G�O�H�G�� �D�F�F�R�U�G�L�Q�J�� �W�R�� �L�W�V�� �K�D�]�D�U�G�V�� �Z�L�O�O��
�E�H�� �D�� �I�D�F�W�R�U�� �L�Q�� �G�H�W�H�U�P�L�Q�L�Q�J�� �Z�K�L�F�K�� �S�U�R�G�X�F�W�V��
�D�U�H�� �L�Q�� �V�F�R�S�H�� �I�R�U�� �W�K�H�� �S�U�R�J�U�D�P�� �D�Q�G�� �K�R�Z�� �W�K�H��
�F�R�O�O�H�F�W�L�R�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���L�V���G�H�Y�H�O�R�S�H�G�� 

���������� �(�V�W�D�E�O�L�V�K�P�H�Q�W�� �R�I�� �D�� �F�R�O�O�H�F�W�L�R�Q��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H 

�,�Q�� �R�U�G�H�U�� �W�R�� �D�F�K�L�H�Y�H�� �V�W�D�W�H�G�� �F�R�O�O�H�F�W�L�R�Q�� �W�D�U��
�J�H�W�V�����D���F�R�O�O�H�F�W�L�R�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���Q�H�H�G�V���W�R���E�H��
�H�V�W�D�E�O�L�V�K�H�G���� �D�V���G�R�H�V�� �D���I�R�U�P�D�O�L�V�D�W�L�R�Q���R�I���D�Q�\��
�H�[�L�V�W�L�Q�J�� �F�R�O�O�H�F�W�L�R�Q�� �V�\�V�W�H�P�V�� �W�R�� �H�Q�V�X�U�H�� �L�W�� �L�V��

�G�R�Q�H�� �L�Q�� �D�F�F�R�U�G�D�Q�F�H�� �Z�L�W�K�� �W�K�H�� �S�U�L�Q�F�L�S�O�H�V�� �R�I��
�W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P���� �,�Q�� �W�K�L�V�� �F�R�Q�W�H�[�W����
�³�I�R�U�P�D�O�L�V�D�W�L�R�Q�´�� �F�D�Q�� �U�D�Q�J�H�� �I�U�R�P�� �U�H�F�R�U�G�L�Q�J��
�W�K�H���D�F�W�L�Y�L�W�\���R�I���G�L�I�I�H�U�H�Q�W���F�R�O�O�H�F�W�R�U�V���W�R���U�H�T�X�L�U��
�L�Q�J���U�H�J�L�V�W�U�D�W�L�R�Q���W�R���V�H�W�W�L�Q�J���V�W�D�Q�G�D�U�G�V���I�R�U���W�K�H��
�F�R�O�O�H�F�W�L�R�Q���V�H�U�Y�L�F�H�� 
�7�K�H�� �S�U�L�Q�F�L�S�D�O�� �P�H�D�Q�V�� �R�I�� �H�Q�D�E�O�L�Q�J�� �D�� �F�R�O�O�H�F��
�W�L�R�Q���Q�H�W�Z�R�U�N���D�U�H���W�K�U�R�X�J�K���D���F�R�P�E�L�Q�D�W�L�R�Q���R�I��
�W�K�H�� �F�U�H�D�W�L�R�Q�� �D�Q�G�� �I�R�U�P�D�O�L�V�D�W�L�R�Q�� �R�I�� �S�H�U�P�D��
�Q�H�Q�W�� �G�U�R�S-�R�I�I�� �I�D�F�L�O�L�W�L�H�V���� �V�S�H�F�L�D�O�� �G�U�R�S-�R�I�I��
�H�Y�H�Q�W�V�� �D�Q�G�� �G�R�R�U-�W�R-�G�R�R�U�� �D�F�W�L�Y�L�W�L�H�V���� �7�K�H��
�P�H�W�K�R�G�V�� �E�\�� �Z�K�L�F�K�� �W�K�H�� �F�R�O�O�H�F�W�L�R�Q�� �Z�L�O�O�� �E�H��
�D�F�K�L�H�Y�H�G�� �D�Q�G�� �W�K�H�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V�� �D�U�H�� �D�V��
�V�L�J�Q�H�G�� �W�R�� �W�K�H�� �Y�D�U�L�R�X�V�� �D�F�W�R�U�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q��
�W�K�L�V���Z�R�U�N���Z�L�O�O���D�O�O���G�H�S�H�Q�G���R�Q���W�K�H���W�\�S�H���R�I���D�F��
�W�R�U�� �W�K�D�W�� �L�V�� �E�H�L�Q�J�� �F�R�Q�V�L�G�H�U�H�G���� �7�K�H�� �W�D�E�O�H�� �E�H��
�O�R�Z�� �V�X�P�P�D�U�L�V�H�V�� �W�K�H�� �W�\�S�L�F�D�O�� �F�R�O�O�H�F�W�L�R�Q��
�P�H�F�K�D�Q�L�V�P�� �I�R�U�� �I�R�X�U�� �N�H�\�� �V�W�D�N�H�K�R�O�G�H�U�V���� �I�R�O��
�O�R�Z�H�G�� �E�\�� �D�� �P�R�U�H�� �G�H�W�D�L�O�H�G�� �H�[�D�P�L�Q�D�W�L�R�Q�� �R�I��
�W�K�H���Y�D�U�L�R�X�V���P�H�W�K�R�G�V�� 
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�&�R�O�O�H�F�W�L�R�Q��
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�3�H�U�P�D�Q�H�Q�W���G�U�R�S-�R�I�I���I�D�F�L�O�L�W�\ 
 
�7�K�H�V�H�� �I�D�F�L�O�L�W�L�H�V�� �R�I�I�H�U�� �D�� �O�R�F�D�W�L�R�Q�� �I�R�U�� �S�H�R�S�O�H��
�G�L�V�F�D�U�G�L�Q�J�� �H-�Z�D�V�W�H���� �R�U�� �J�H�Q�H�U�D�W�R�U�V���� �W�R�� �G�U�R�S-
�R�I�I�� �H-�Z�D�V�W�H�� �D�O�O�� �\�H�D�U�� �U�R�X�Q�G���� �3�H�U�P�D�Q�H�Q�W��
�G�U�R�S-�R�I�I���I�D�F�L�O�L�W�L�H�V���D�U�H���R�I�W�H�Q���D�V�V�R�F�L�D�W�H�G���Z�L�W�K��
�J�R�Y�H�U�Q�P�H�Q�W�� �H�Q�W�L�W�L�H�V���� �V�X�F�K�� �D�V�� �P�X�Q�L�F�L�S�D�O�L��
�W�L�H�V���� �7�K�H�V�H�� �I�D�F�L�O�L�W�L�H�V�� �D�U�H�� �W�\�S�L�F�D�O�O�\�� �F�R-
�O�R�F�D�W�H�G�� �Z�L�W�K�� �G�U�R�S-�R�I�I�� �V�L�W�H�V�� �I�R�U�� �R�W�K�H�U�� �W�\�S�H�V��
�R�I���Z�D�V�W�H�� 
�$�� �U�H�W�D�L�O�H�U�� �F�R�X�O�G�� �O�R�F�D�W�H�� �D�� �G�U�R�S-�R�I�I�� �I�D�F�L�O�L�W�\��
�Z�L�W�K�L�Q�� �L�W�V�� �V�W�R�U�H���� �D�Q�G�� �D�� �F�R�P�P�H�U�F�L�D�O�� �H�Q�W�L�W�\����
�V�X�F�K�� �D�V�� �D�� �U�H�F�\�F�O�H�U���� �F�R�X�O�G�� �D�F�F�H�S�W�� �H-�Z�D�V�W�H��
�I�U�R�P���J�H�Q�H�U�D�W�R�U�V���D�W���L�W�V���I�D�F�L�O�L�W�\�����$�Q���2�(�0���F�D�Q��
�R�I�W�H�Q���S�D�U�W�Q�H�U���Z�L�W�K���R�Q�H���R�I���W�K�H���R�W�K�H�U���H�Q�W�L�W�L�H�V��
�P�H�Q�W�L�R�Q�H�G�� �D�E�R�Y�H�� �W�R�� �F�U�H�D�W�H�� �D�� �S�H�U�P�D�Q�H�Q�W��
�G�U�R�S-�R�I�I���S�R�L�Q�W�� 
�$�Q�\�� �S�H�U�P�D�Q�H�Q�W�� �G�U�R�S-�R�I�I�� �I�D�F�L�O�L�W�\�� �P�X�V�W�� �E�H��
�F�D�S�D�E�O�H�� �R�I�� �V�W�R�U�L�Q�J�� �V�R�P�H�� �H-�Z�D�V�W�H���� �E�H�F�D�X�V�H��
�U�H�F�\�F�O�H�U�V���Z�L�O�O���U�D�U�H�O�\�� �F�R�O�O�H�F�W���W�K�H���H-�Z�D�V�W�H���R�Q��
�D�� �G�D�L�O�\�� �E�D�V�L�V���� �5�D�W�K�H�U���� �W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �W�R�� �W�K�H��
�U�H�F�\�F�O�H�U���Z�L�O�O���R�F�F�X�U���Z�K�H�Q���W�K�H���Z�D�V�W�H���F�D�Q���I�L�O�O��
�D�� �W�U�X�F�N�� �R�U�� �Z�K�H�Q�� �W�K�H�� �K�D�X�O�H�U�� �F�D�Q�� �L�Q�F�O�X�G�H�� �D��
�S�L�F�N���X�S���L�Q���L�W�V���V�F�K�H�G�X�O�H�� 
�$���O�L�Q�N�H�G���S�R�O�L�F�\�� �L�Q�V�W�U�X�P�H�Q�W�� �Z�K�H�U�H�E�\�� �U�H�W�D�L�O��
�H�U�V���D�U�H���U�H�T�X�L�U�H�G���W�R���H�L�W�K�H�U���D�F�F�H�S�W���H-�Z�D�V�W�H���R�Q��
�D�� �R�Q�H-�W�R-�R�Q�H�� �E�D�V�L�V�� �Z�K�H�Q�� �Q�H�Z�� �S�U�R�G�X�F�W�V�� �D�U�H��
�E�R�X�J�K�W�� �R�U�� �D�V�� �W�U�X�H�� �S�H�U�P�D�Q�H�Q�W�� �G�U�R�S-�R�I�I�� �I�D��
�F�L�O�L�W�L�H�V�� �X�Q�G�H�U�� �D�� �]�H�U�R-�W�R-�R�Q�H�� �V�\�V�W�H�P�� �Z�L�O�O�� �E�H��
�G�L�V�F�X�V�V�H�G���E�H�O�R�Z�� 
 
�6�S�H�F�L�D�O���G�U�R�S-�R�I�I���H�Y�H�Q�W�V 
 
�7�K�H�V�H���D�U�H���J�H�Q�H�U�D�O�O�\���R�Q�H-���R�U���W�Z�R-�G�D�\���H�Y�H�Q�W�V��
�G�H�G�L�F�D�W�H�G�� �W�R�� �J�H�Q�H�U�D�W�R�U�V�� �G�U�R�S�S�L�Q�J�� �R�I�I�� �H-
�Z�D�V�W�H�� �D�W�� �D�� �O�R�F�D�W�L�R�Q�� �D�I�I�L�O�L�D�W�H�G�� �Z�L�W�K�� �W�K�H��
�R�U�J�D�Q�L�]�D�W�L�R�Q�� �F�R�O�O�H�F�W�L�Q�J�� �D�Q�G�� �K�D�Q�G�O�L�Q�J�� �W�K�H��
�G�U�R�S�S�H�G�� �R�I�I�� �H�T�X�L�S�P�H�Q�W���� �7�K�H�\�� �F�D�Q�� �E�H�� �K�H�O�G��
�D�W���D���W�H�P�S�R�U�D�U�\���O�R�F�D�W�L�R�Q�����H���J�������D���S�D�U�N�L�Q�J���O�R�W����
�R�U�� �D�� �S�H�U�P�D�Q�H�Q�W�� �I�D�F�L�O�L�W�\���� �3�X�E�O�L�F�L�W�\�� �L�V�� �D�� �N�H�\��
�F�R�P�S�R�Q�H�Q�W�� �R�I�� �P�D�[�L�P�L�V�L�Q�J�� �W�K�H��
�H�I�I�H�F�W�L�Y�H�Q�H�V�V�� �R�I�� �D�� �V�S�H�F�L�D�O�� �H�Y�H�Q�W���� �D�Q�G�� �W�K�H��
�H�Y�H�Q�W���V�H�U�Y�H�V���W�K�H���G�X�D�O���S�X�U�S�R�V�H���R�I���L�Q�F�U�H�D�V�L�Q�J��
�F�R�O�O�H�F�W�L�R�Q���U�D�W�H�V���D�Q�G���H�G�X�F�D�W�L�Q�J���W�K�H���S�X�E�O�L�F���R�Q��
�H-�Z�D�V�W�H�� �U�H�F�\�F�O�L�Q�J�� �R�S�W�L�R�Q�V�� �D�Q�G�� �E�H�V�W��
�S�U�D�F�W�L�F�H�V�� 
 
�'�R�R�U-�W�R-�G�R�R�U���S�L�F�N���X�S 
 
�7�K�L�V���L�V���W�K�H���P�R�V�W���F�R�V�W�O�\���R�I���W�K�H���F�R�O�O�H�F�W�L�R�Q���R�S��
�W�L�R�Q�V�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�H�G�� �Z�R�U�O�G���� �E�X�W�� �D�O�V�R�� �K�D�V��

�W�K�H���S�R�W�H�Q�W�L�D�O���W�R���F�R�O�O�H�F�W���H�T�X�L�S�P�H�Q�W���W�K�D�W���L�V���L�Q��
�E�H�W�W�H�U���F�R�Q�G�L�W�L�R�Q�����V�L�Q�F�H���L�W���K�D�V���Q�R�W���K�D�G���W�R���H�Q��
�G�X�U�H�� �S�R�W�H�Q�W�L�D�O�O�\�� �X�Q�V�D�I�H�� �W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �W�R�� �D��
�I�D�F�L�O�L�W�\�� �R�U�� �G�L�V�S�R�V�D�O�� �L�Q�� �O�D�U�J�H�� �E�L�Q�V�� �J�H�Q�H�U�D�O�O�\��
�S�U�H�V�H�Q�W�� �D�W�� �S�H�U�P�D�Q�H�Q�W�� �V�L�W�H�V�� �D�Q�G�� �V�S�H�F�L�D�O��
�H�Y�H�Q�W�V���� �7�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �L�Q�� �G�H�Y�H�O�R�S�L�Q�J��
�F�R�X�Q�W�U�L�H�V�� �F�D�Q�� �F�R�O�O�H�F�W�� �G�R�R�U-�W�R-�G�R�R�U�� �I�R�U�� �D��
�P�X�F�K���O�R�Z�H�U���F�R�V�W�� 
�6�R�P�H�� �P�X�Q�L�F�L�S�D�O�L�W�L�H�V�� �K�D�Y�H�� �V�W�D�U�W�H�G�� �W�R�� �R�I�I�H�U��
�G�R�R�U-�W�R-�G�R�R�U���F�R�O�O�H�F�W�L�R�Q�V���I�R�U���O�D�U�J�H���G�R�P�H�V�W�L�F��
�D�S�S�O�L�D�Q�F�H�V�� �R�Q�� �D�� �U�D�W�L�R�Q�H�G�� �E�D�V�L�V���� �P�H�D�Q�L�Q�J��
�W�K�D�W���H�D�F�K���U�H�V�L�G�H�Q�W���P�D�\���F�D�O�O���R�Q���W�K�H���V�H�U�Y�L�F�H���D��
�I�H�Z���W�L�P�H�V���S�H�U���\�H�D�U���I�R�U���I�U�H�H�����6�H�U�Y�L�F�H���O�L�P�L�W�D��
�W�L�R�Q�V�� �J�H�Q�H�U�D�O�O�\�� �Y�D�U�\�� �O�R�F�D�O�O�\���� �,�Q�� �/�R�Q�G�R�Q����
�(�Q�J�O�D�Q�G���� �P�R�V�W�� �U�H�V�L�G�H�Q�W�L�D�O�� �K�R�P�H�V�� �F�D�Q�� �K�D�Y�H��
�O�D�U�J�H�� �G�R�P�H�V�W�L�F�� �D�S�S�O�L�D�Q�F�H�V�� �F�R�O�O�H�F�W�H�G�� �I�R�X�U��
�W�L�P�H�V�� �S�H�U�� �\�H�D�U�� �D�W�� �Q�R�� �F�R�V�W�� �W�R�� �W�K�H�� �K�R�X�V�H��
�K�R�O�G84 ���� �2�W�K�H�U�� �H�Q�W�L�W�L�H�V�� �K�D�Y�H�� �I�R�F�X�V�H�G�� �R�Q��
�S�U�R�Y�L�G�L�Q�J���W�K�H���V�H�U�Y�L�F�H���I�R�U���D���I�H�H���W�R���F�R�Y�H�U���W�K�H��
�F�R�V�W���R�I���F�R�O�O�H�F�W�L�R�Q���D�Q�G���U�H�F�\�F�O�L�Q�J�� 
�&�R�P�P�H�U�F�L�D�O�� �H�Q�W�L�W�L�H�V�� �R�I�W�H�Q�� �X�V�H�� �G�L�U�H�F�W�� �S�L�F�N��
�X�S�� �D�V�� �D�� �F�R�O�O�H�F�W�L�R�Q�� �P�H�F�K�D�Q�L�V�P���� �S�D�U�W�L�F�X�O�D�U�O�\��
�Z�K�H�Q�� �F�R�O�O�H�F�W�L�Q�J�� �H-�Z�D�V�W�H�� �I�U�R�P�� �R�W�K�H�U�� �F�R�P��
�P�H�U�F�L�D�O�� �F�O�L�H�Q�W�V�� �Z�K�R�� �J�H�Q�H�U�D�W�H�� �V�L�J�Q�L�I�L�F�D�Q�W��
�Y�R�O�X�P�H�V�� �R�I�� �H-�Z�D�V�W�H���� �+�R�Z�H�Y�H�U���� �H�F�R�Q�R�P�L�F��
�L�Q�F�H�Q�W�L�Y�H�V�� �P�D�\�� �F�U�H�D�W�H�� �V�L�W�X�D�W�L�R�Q�V�� �Z�K�H�U�H��
�V�R�P�H�� �F�R�P�P�H�U�F�L�D�O�� �H�Q�W�L�W�L�H�V�� �H�Q�J�D�J�H�� �L�Q�� �G�R�R�U-
�W�R-�G�R�R�U�� �S�L�F�N�X�S�� �I�U�R�P�� �F�R�Q�V�X�P�H�U�V���� �D�V�� �L�V�� �W�K�H��
�F�D�V�H���L�Q���W�K�H���8���6�����6�W�D�W�H���R�I���&�D�O�L�I�R�U�Q�L�D�� 
�2�(�0�V�� �D�O�V�R�� �X�V�H�� �G�R�R�U�±�W�R-�G�R�R�U�� �S�L�F�N�X�S�� �D�V�� �D��
�P�H�F�K�D�Q�L�V�P�� �I�R�U�� �W�D�N�H-�E�D�F�N�� �R�I�� �W�K�H�L�U�� �R�Z�Q��
�S�U�R�G�X�F�W�V�����%�X�V�L�Q�H�V�V���F�X�V�W�R�P�H�U�V�����D�Q�G���L�Q���V�R�P�H��
�F�D�V�H�V�� �F�R�Q�V�X�P�H�U�V���� �P�D�N�H�� �D�� �U�H�T�X�H�V�W�� �W�R�� �D�Q��
�2�(�0�� �I�R�U�� �S�L�F�N-�X�S�� �R�I�� �X�V�H�G�� �H�T�X�L�S�P�H�Q�W���� �7�K�H��
�2�(�0�� �W�K�H�Q�� �Z�R�U�N�V�� �Z�L�W�K�� �D�� �O�R�J�L�V�W�L�F�V�� �S�U�R�Y�L�G�H�U��
�W�R�� �S�L�F�N�� �X�S�� �W�K�H�� �S�U�R�G�X�F�W�� �D�Q�G�� �G�H�O�L�Y�H�U�� �L�V��
�V�W�U�D�L�J�K�W���E�D�F�N���W�R���W�K�H���2�(�0���R�U���W�K�H�L�U���D�S�S�R�L�Q�W��
�H�G���U�H�F�\�F�O�L�Q�J���S�D�U�W�Q�H�U���I�R�U���G�L�V�S�R�V�L�W�L�R�Q�� 

���������� �3�R�O�L�F�\���R�S�W�L�R�Q�V 

 
�3�R�O�L�F�\�P�D�N�H�U�V�� �K�D�Y�H�� �D�� �Q�X�P�E�H�U�� �R�I�� �S�R�W�H�Q�W�L�D�O��
�R�S�W�L�R�Q�V�� �W�R�� �H�Q�F�R�X�U�D�J�H�� �L�P�S�U�R�Y�H�G�� �V�H�S�D�U�D�W�H��
�F�R�O�O�H�F�W�L�R�Q���� �Z�K�L�F�K�� �O�H�D�G�V�� �W�R�� �P�R�U�H�� �U�H�X�V�H�� �D�Q�G��
�E�H�W�W�H�U�� �U�H�F�\�F�O�L�Q�J�� �R�X�W�F�R�P�H�V���� �7�K�H�V�H�� �R�S�W�L�R�Q�V��
�D�U�H���Q�R�W���P�X�W�X�D�O�O�\���H�[�F�O�X�V�L�Y�H�����D�Q�G���W�K�H�\���F�D�Q���E�H��
�X�V�H�G�� �L�Q�� �D�Q�\�� �F�R�P�E�L�Q�D�W�L�R�Q�� �W�K�D�W�� �V�X�L�W�V�� �W�K�H��
�U�H�T�X�L�U�H�P�H�Q�W�V���R�I���W�K�H���F�R�X�Q�W�U�\�� 
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5.The different steps of e-waste prevention and management  

�(�V�W�D�E�O�L�V�K�L�Q�J���F�R�O�O�H�F�W�L�R�Q���W�D�U�J�H�W�V 
 
�2�Q�H�� �R�I�� �W�K�H�� �P�R�V�W�� �I�X�Q�G�D�P�H�Q�W�D�O�� �W�R�R�O�V�� �R�I�� �H-
�Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �L�V�� �W�K�H�� �H�V�W�D�E�O�L�V�K�P�H�Q�W�� �R�I�� �D��
�F�R�O�O�H�F�W�L�R�Q�� �W�D�U�J�H�W�� �W�K�D�W�� �L�V�� �E�R�W�K�� �U�H�D�O�L�V�W�L�F�� �D�Q�G��
�D�F�K�L�H�Y�D�E�O�H���� �7�K�H�U�H�� �L�V�� �D�� �K�X�J�H�� �Y�D�U�L�H�W�\�� �R�I��
�S�R�W�H�Q�W�L�D�O�� �Z�D�\�V�� �L�Q�� �Z�K�L�F�K�� �W�K�H�� �W�D�U�J�H�W�� �F�D�Q�� �E�H��
�V�H�W�� �D�V�� �Z�H�O�O�� �D�V�� �S�R�W�H�Q�W�L�D�O�� �Y�D�U�L�D�W�L�R�Q�� �L�Q�� �Z�K�R�� �L�V��
�U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �P�H�H�W�L�Q�J�� �W�K�H�� �G�H�V�L�J�Q�D�W�H�G��
�W�D�U�J�H�W�� 

 
�7�K�H�U�H�� �D�U�H�� �W�K�U�H�H�� �P�D�L�Q�� �Z�D�\�V�� �L�Q�� �Z�K�L�F�K��
�F�R�O�O�H�F�W�L�R�Q�� �W�D�U�J�H�W�V�� �F�D�Q�� �E�H�� �V�H�W���� �7�K�H�� �E�H�V�W��
�R�S�W�L�R�Q�� �I�R�U�� �D�� �J�L�Y�H�Q�� �U�H�J�L�R�Q�� �Z�L�O�O�� �G�H�S�H�Q�G�� �R�Q��
�W�K�H�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�Y�D�L�O�D�E�O�H���� �W�K�H�� �P�D�W�X�U�L�W�\�� �R�I��
�W�K�H�� �V�\�V�W�H�P���� �L�W�V�� �V�R�F�L�R-�H�F�R�Q�R�P�L�F�� �V�H�W�W�L�Q�J�� �D�Q�G��
�F�R�P�S�O�H�[�L�W�\���� �D�V�� �Z�H�O�O�� �D�V�� �W�K�H�� �F�X�U�U�H�Q�W��
�D�Y�D�L�O�D�E�L�O�L�W�\���R�I���U�H�F�\�F�O�L�Q�J���L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� 

 
�7�D�E�O�H�������&�R�P�S�D�U�L�V�R�Q���R�I���N�H�\���F�R�O�O�H�F�W�L�R�Q���W�D�U�J�H�W���P�H�W�K�R�G�R�O�R�J�L�H�V 

 �3�H�U���F�D�S�L�W�D���W�D�U�J�H�W �����R�I���S�U�R�G�X�F�W���S�O�D�F�H�G���R�Q���P�D�U�N�H�W �����R�I���H-�Z�D�V�W�H���D�U�L�V�L�Q�J 

�'�H�I�L�Q�L�W�L�R�Q 

�6�H�W���D�� �V�S�H�F�L�I�L�F�� �D�P�R�X�Q�W��
�R�I�� �H-�Z�D�V�W�H�� �W�K�D�W�� �Q�H�H�G�V��
�W�R�� �E�H�� �F�R�O�O�H�F�W�H�G�� �S�H�U��
�S�H�U�V�R�Q���� �7�D�U�J�H�W�� �L�V��
�Q�X�P�E�H�U�� �R�I�� �S�H�R�S�O�H��
�P�X�O�W�L�S�O�L�H�G�� �E�\�� �W�K�H��
�S�U�R�S�R�V�H�G���W�D�U�J�H�W�� 

�%�D�V�H�G���R�Q���W�K�H���U�H�F�R�U�G�H�G���Y�R�O�X�P�H��
�R�I�� �S�U�R�G�X�F�W�V�� �S�O�D�F�H�G�� �R�Q�� �W�K�H��
�P�D�U�N�H�W�� �L�Q�� �\�H�D�U�� �$���� �$�� �W�D�U�J�H�W�� �L�V��
�W�K�H�Q�� �V�H�W�� �I�R�U�� �\�H�D�U�� �%�� �W�K�D�W�� �L�V�� �D��
�S�H�U�F�H�Q�W�D�J�H�� �R�I�� �W�K�H�� �Y�R�O�X�P�H�� �L�Q��
�\�H�D�U���$�� 

�%�D�V�H�G�� �R�Q�� �W�K�H�� �H�V�W�L�P�D�W�L�R�Q�� �R�I��
�W�K�H�� �W�R�W�D�O���Y�R�O�X�P�H�� �R�I�� �H-�Z�D�V�W�H��
�W�K�D�W�� �D�U�L�V�H�V�� �L�Q�� �D�� �F�R�X�Q�W�U�\���� �$��
�S�H�U�F�H�Q�W�D�J�H�� �L�V�� �W�K�H�Q�� �F�K�R�V�H�Q��
�G�H�S�H�Q�G�L�Q�J�� �R�Q�� �W�K�H�� �D�P�E�L�W�L�R�Q��
�R�I���W�K�H���S�U�R�J�U�D�P�� 

�5�H�V�S�R�Q�V�L�E�L�O�L�W�\ 
�*�R�Y�H�U�Q�P�H�Q�W�� �R�U�� �W�K�L�U�G��
�S�D�U�W�\���R�U�J�D�Q�L�]�D�W�L�R�Q�� 

�*�R�Y�H�U�Q�P�H�Q�W���� �W�K�L�U�G�� �S�D�U�W�\��
�R�U�J�D�Q�L�]�D�W�L�R�Q���R�U���S�U�R�G�X�F�H�U�V 

�*�R�Y�H�U�Q�P�H�Q�W�� �R�U�� �W�K�L�U�G�� �S�D�U�W�\��
�R�U�J�D�Q�L�]�D�W�L�R�Q���R�U���S�U�R�G�X�F�H�U�V 

�3�U�R�V �x �6�L�P�S�O�H���W�R��
�F�D�O�F�X�O�D�W�H 

�x �8�V�H�V���P�D�U�N�H�W���G�D�W�D���Z�K�L�F�K���L�V��
�J�H�Q�H�U�D�O�O�\���U�H�T�X�L�U�H�G���W�R���E�H��
�U�H�S�R�U�W�H�G���X�Q�G�H�U���P�R�V�W���W�D�N�H-
�E�D�F�N���V�\�V�W�H�P�V 

�x �%�H�V�W���D�E�O�H���W�R���L�Q�F�R�U�S�R�U�D�W�H��
�P�D�U�N�H�W���G�\�Q�D�P�L�F�V 

�x �&�D�Q���D�F�F�R�X�Q�W���I�R�U��
�W�H�F�K�Q�R�O�R�J�L�F�D�O���F�K�D�Q�J�H�V��
���H���J�������&�5�7���W�R���/�&�'���7�9�� 

�x �,�Q�F�R�U�S�R�U�D�W�H�V���F�X�V�W�R�P�H�U��
�E�H�K�D�Y�L�R�X�U���L�Q�W�R���W�D�U�J�H�W 

�x �3�U�R�Y�L�G�H�V���D���³�U�H�D�O�´��
�S�L�F�W�X�U�H���R�I���Z�K�D�W���L�V��
�D�Y�D�L�O�D�E�O�H���I�R�U���F�R�O�O�H�F�W�L�R�Q 

�&�R�Q�V 
�x �%�H�D�U�V���Q�R���U�H�O�D�W�L�R�Q��

�W�R���D�F�W�X�D�O���S�U�R�G�X�F�W��
�9�R�O�X�P�H�V 

�x �'�L�I�I�L�F�X�O�W���W�R���H�V�W�L�P�D�W�H��
�O�L�I�H�F�\�F�O�H���R�I���S�U�R�G�X�F�W�V���D�Q�G��
�Z�K�H�Q���W�K�H�\���Z�L�O�O���D�U�L�V�H���D�V���H-
�Z�D�V�W�H 

�x �&�D�Q�Q�R�W���W�D�N�H���D�F�F�R�X�Q�W���R�I��
�P�D�U�N�H�W�V���W�K�D�W���D�U�H���H�L�W�K�H�U���L�Q��
�J�U�R�Z�W�K���R�U���G�H�F�O�L�Q�H 

�x �&�D�Q�Q�R�W���D�F�F�R�X�Q�W���I�R�U��
�W�H�F�K�Q�R�O�R�J�\���V�X�E�V�W�L�W�X�W�L�R�Q�V����
�H���J�������W�K�H���P�R�Y�H���I�U�R�P���K�H�D�Y�\��
�&�5�7���W�R���U�H�O�D�W�L�Y�H�O�\���O�L�J�K�W��
�/�&�'���7�9�V 

�x �&�D�Q�Q�R�W���D�F�F�R�X�Q�W���I�R�U��
�G�L�I�I�H�U�H�Q�W���F�R�Q�V�X�P�H�U��
�E�H�K�D�Y�L�R�X�U���U�H�J�D�U�G�L�Q�J��
�S�X�U�F�K�D�V�L�Q�J�����U�H�S�D�L�U�L�Q�J���D�Q�G��
�V�W�R�U�L�Q�J�� 

�x �0�R�V�W���F�R�P�S�O�H�[���W�R��
�F�D�O�F�X�O�D�W�H 

 

 
�&�R�X�Q�W�U�L�H�V�� �W�D�N�L�Q�J�� �W�K�H�� �I�L�U�V�W�� �V�W�H�S�V�� �L�Q��
�H�V�W�D�E�O�L�V�K�L�Q�J�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�V�� �V�K�R�X�O�G�� �Q�R�W��
�E�H�O�L�H�Y�H�� �W�K�D�W�� �P�H�U�H�O�\�� �V�H�W�W�L�Q�J�� �D�� �K�L�J�K�� �W�D�U�J�H�W��
�Z�R�X�O�G�� �D�F�K�L�H�Y�H�� �W�K�H�� �G�H�V�L�U�H�G�� �U�H�V�X�O�W�V���� �$�Q�\��
�W�D�U�J�H�W�V�� �V�K�R�X�O�G�� �E�H�� �G�H�Y�H�O�R�S�H�G�� �F�R�O�O�H�F�W�L�Y�H�O�\��
�Z�L�W�K�� �D�O�O�� �V�W�D�N�H�K�R�O�G�H�U�V�� �W�K�H�Q�� �P�R�Q�L�W�R�U�H�G����
�L�P�S�U�R�Y�H�G�� �D�Q�G�� �D�G�M�X�V�W�H�G�� �Z�K�H�U�H�� �D�S�S�U�R�S�U�L�D�W�H����
�$�Q�� �L�P�S�R�U�W�D�Q�W�� �V�W�H�S�� �W�K�D�W�� �Q�H�H�G�V�� �W�R�� �E�H�� �W�D�N�H�Q��

�S�U�L�R�U�� �W�R�� �V�H�W�W�L�Q�J�� �D�� �W�D�U�J�H�W�� �L�V�� �F�U�H�D�W�L�Q�J�� �D�Q��
�D�G�H�T�X�D�W�H�� �P�D�U�N�H�W�� �V�X�U�Y�H�\�� �W�R�� �X�Q�G�H�U�V�W�D�Q�G�� �W�K�H��
�Y�R�O�X�P�H�� �R�I�� �S�U�R�G�X�F�W�� �E�H�L�Q�J�� �S�O�D�F�H�G�� �R�Q�� �W�K�H��
�P�D�U�N�H�W�����W�K�H�L�U���X�V�H���O�L�I�H�F�\�F�O�H���D�Q�G���W�K�H���Y�R�O�X�P�H�V��
�R�I�� �H-�Z�D�V�W�H�� �D�U�L�V�L�Q�J�� �D�F�U�R�V�V�� �W�K�H�� �Y�D�U�L�R�X�V��
�V�W�U�H�D�P�V�� 
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�(�I�I�H�F�W�L�Y�H���P�H�D�V�X�U�H�P�H�Q�W���R�I���F�R�O�O�H�F�W�L�R�Q��
�Y�R�O�X�P�H�V 
 
�$�Q�R�W�K�H�U�� �K�X�U�G�O�H�� �I�R�U�� �V�\�V�W�H�P�� �G�H�V�L�J�Q�H�U�V�� �D�Q�G��
�S�R�O�L�F�\�P�D�N�H�U�V�� �L�V�� �W�R�� �X�Q�G�H�U�V�W�D�Q�G�� �K�R�Z�� �W�R��
�P�H�D�V�X�U�H�� �Z�K�H�W�K�H�U�� �W�K�H�� �W�D�U�J�H�W�� �K�D�V�� �E�H�H�Q��
�D�F�K�L�H�Y�H�G�� �R�U�� �Q�R�W���� �7�K�H�U�H�� �L�V�� �D�� �W�H�Q�G�H�Q�F�\���� �Z�L�W�K��
�W�K�H�� �(�8�� �E�H�L�Q�J�� �D�� �S�U�L�P�H�� �H�[�D�P�S�O�H���� �W�R�� �I�R�F�X�V��
�R�Q�O�\�� �R�Q�� �S�U�R�G�X�F�W�� �F�R�O�O�H�F�W�H�G�� �W�K�U�R�X�J�K��
�R�I�I�L�F�L�D�O�O�\-�V�D�Q�F�W�L�R�Q�H�G�� �F�K�D�Q�Q�H�O�V���� �+�R�Z�H�Y�H�U����

�D�V�� �Z�D�V�� �Q�R�W�H�G���L�Q�� �6�H�F�W�L�R�Q�� ������������ �D�E�R�Y�H���� �W�K�H�U�H��
�D�U�H�� �P�D�Q�\�� �F�K�D�Q�Q�H�O�V�� �W�K�D�W�� �I�D�O�O�� �R�X�W�V�L�G�H�� �R�I�� �W�K�H��
�J�R�Y�H�U�Q�P�H�Q�W�� �D�Q�G�� �S�U�R�G�X�F�H�U�� �V�\�V�W�H�P�V����
�$�O�W�K�R�X�J�K�� �W�K�H�� �D�P�R�X�Q�W�� �Y�D�U�L�H�V�� �D�P�R�X�Q�W�V��
�R�X�W�V�L�G�H�� �R�I�I�L�F�L�D�O�� �F�K�D�Q�Q�H�O�V�� �Y�D�U�\�� �Z�L�O�G�O�\��
�E�H�W�Z�H�H�Q�� �F�R�X�Q�W�U�L�H�V���� �)�L�J�X�U�H�� ���� �S�U�R�Y�L�G�H�V�� �D�Q��
�H�[�D�P�S�O�H�� �I�U�R�P�� �W�K�H�� �1�H�W�K�H�U�O�D�Q�G�V�� �W�K�D�W�� �V�K�R�Z�V��
�M�X�V�W�� �K�R�Z�� �P�X�F�K�� �S�U�R�G�X�F�W�� �F�D�Q�� �J�R�� �W�K�U�R�X�J�K��
�X�Q�R�I�I�L�F�L�D�O���F�K�D�Q�Q�H�O�V�� 

 
 

�)�L�J�X�U�H�������/�H�D�U�Q�L�Q�J���I�U�R�P���W�K�H���I�O�R�Z���R�I���H-�Z�D�V�W�H���L�Q���W�K�H���1�H�W�K�H�U�O�D�Q�G�V 
 

�6�R�X�U�F�H�����-�D�F�R���+�X�L�V�P�D�Q�����)�X�W�X�U�H���)�O�R�Z�V 
 
 
�,�Q�� �W�K�L�V�� �H�[�D�P�S�O�H���� �V�X�F�F�H�V�V�� �Z�D�V�� �P�H�D�V�X�U�H�G�� �E�\��
�V�R�O�H�O�\�� �F�R�X�Q�W�L�Q�J�� �W�K�H�� �Y�R�O�X�P�H�V�� �D�F�F�R�X�Q�W�H�G���I�R�U��
�L�Q�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�V�� �E�R�[���� �D�V�� �L�V��
�F�X�U�U�H�Q�W�O�\���W�K�H�� �F�D�V�H���L�Q���W�K�H�� �1�H�W�K�H�U�O�D�Q�G�V���� �7�K�L�V��
�V�L�W�X�D�W�L�R�Q���J�L�Y�H�V���W�K�H���L�P�S�U�H�V�V�L�R�Q���W�K�D�W���R�Q�O�\�� ������
�S�H�U�� �F�H�Q�W�� �R�I�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �H-�Z�D�V�W�H�� �W�K�D�W�� �L�V��
�D�U�L�V�L�Q�J�� �L�V�� �E�H�L�Q�J�� �F�D�S�W�X�U�H�G�� �D�Q�G�� �S�U�R�S�H�U�O�\��
�W�U�H�D�W�H�G���� �+�R�Z�H�Y�H�U�� �L�I���� �D�O�O�� �I�O�R�Z�V�� �D�U�H�� �W�D�N�H�Q��
�L�Q�W�R���D�F�F�R�X�Q�W�����H�L�W�K�H�U���E�\���U�H�T�X�L�U�L�Q�J���D�O�O���H�Q�W�L�W�L�H�V��
�H�Q�J�D�J�H�G�� �L�Q�� �F�R�O�O�H�F�W�L�R�Q�� �W�R�� �U�H�S�R�U�W�� �Y�R�O�X�P�H�V��
�F�D�S�W�X�U�H�V���R�U���Z�L�W�K���V�X�F�F�H�V�V���E�H�L�Q�J���P�H�D�V�X�U�H�G���D�W��
�W�K�H�� �S�R�L�Q�W�� �R�I�� �W�U�H�D�W�P�H�Q�W���� �W�K�H�Q�� �L�W�� �D�S�S�H�D�U�V�� �W�K�D�W��
������ �S�H�U�� �F�H�Q�W�� �R�I�� �W�K�H�� �D�Y�D�L�O�D�E�O�H�� �H-�Z�D�V�W�H�� �Z�D�V��
�S�U�R�S�H�U�O�\�� �W�U�H�D�W�H�G���� �7�K�L�V�� �H�[�D�P�S�O�H�� �L�O�O�X�V�W�U�D�W�H�V��
�K�R�Z�� �Y�L�W�D�O�� �L�W�� �L�V�� �W�R�� �F�R�Q�V�L�G�H�U�� �Z�K�H�U�H�� �L�Q�� �W�K�H��
�V�\�V�W�H�P�� �L�V�� �W�K�H�� �P�R�V�W�� �D�S�S�U�R�S�U�L�D�W�H�� �S�O�D�F�H�� �W�R��
�F�R�Q�G�X�F�W���W�K�H���P�H�D�V�X�U�H���R�I���V�X�F�F�H�V�V�� 

 
�&�R�O�O�H�F�W�L�R�Q���2�E�O�L�J�D�W�L�R�Q�V���R�I���0�X�Q�L�F�L�S�D�O�L�W�L�H�V 
 
�,�W�� �L�V�� �V�H�H�Q�� �D�V�� �D�� �J�R�R�G�� �S�U�D�F�W�L�F�H�� �L�Q�� �F�H�U�W�D�L�Q�� �(�8��
�F�R�X�Q�W�U�L�H�V�� �D�Q�G�� �1�R�U�W�K�� �$�P�H�U�L�F�D�Q�� �6�W�D�W�H�V�� �D�Q�G��
�3�U�R�Y�L�Q�F�H�V�� �W�R�� �K�D�Y�H�� �P�X�Q�L�F�L�S�D�O�� �Z�D�V�W�H��
�F�R�O�O�H�F�W�L�R�Q���F�H�Q�W�U�H�V���W�R���S�U�R�Y�L�G�H���F�R�Q�V�X�P�H�U�V���W�K�H��
�R�S�S�R�U�W�X�Q�L�W�\�� �W�R�� �G�U�R�S�� �R�I�I���� �I�R�U�� �I�U�H�H���� �W�K�H�L�U�� �H-
�Z�D�V�W�H�� �I�R�U�� �S�U�R�F�H�V�V�L�Q�J���� �$�O�W�K�R�X�J�K�� �W�K�H�U�H�� �P�D�\��
�E�H�� �D�� �F�R�V�W�� �L�Q�Y�R�O�Y�H�G�� �W�R�� �W�K�H�� �P�X�Q�L�F�L�S�D�O�L�W�\�� �I�R�U��
�S�U�R�Y�L�G�L�Q�J�� �W�K�L�V�� �V�H�U�Y�L�F�H���� �L�W�� �F�D�Q�� �E�H�� �R�I�I�V�H�W�� �E�\��
�U�D�L�V�L�Q�J�� �I�X�Q�G�V�� �W�R�� �F�R�Y�H�U�� �W�K�H�V�H�� �F�R�V�W�V�� �I�U�R�P��
�S�U�R�G�X�F�H�U�V�� �W�K�U�R�X�J�K�� �U�H�J�X�O�D�W�R�U�\�� �V�\�V�W�H�P�V�� �R�U��
�F�R�Q�V�X�P�H�U�V���H�L�W�K�H�U���D�W���S�R�L�Q�W���R�I���S�X�U�F�K�D�V�H���R�U���D�W��
�S�R�L�Q�W���R�I���G�L�V�S�R�V�D�O���� 
�:�K�L�O�H�� �V�R�P�H�� �F�R�X�Q�W�U�L�H�V�� �G�R�� �Q�R�W�� �K�D�Y�H��
�H�V�W�D�E�O�L�V�K�H�G�� �Z�D�V�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �Q�H�W�Z�R�U�N�V��
�P�D�Q�D�J�H�G���D�W���W�K�H���O�R�F�D�O���J�R�Y�H�U�Q�P�H�Q�W���O�H�Y�H�O�����W�K�H��
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5.The different steps of e-waste prevention and management  

�F�U�H�D�W�L�R�Q���R�I���V�X�F�K�� �D���Q�H�W�Z�R�U�N���W�R���W�D�F�N�O�H���W�K�H���H-
�Z�D�V�W�H�� �S�U�R�E�O�H�P���� �Z�K�H�U�H�� �W�K�H�� �V�L�W�H�� �F�D�Q�� �U�D�L�V�H��
�P�R�Q�H�\�� �I�U�R�P�� �W�K�H�� �H-�Z�D�V�W�H�� �F�R�O�O�H�F�W�H�G���� �F�R�X�O�G��
�S�R�W�H�Q�W�L�D�O�O�\�� �K�H�O�S�� �H�V�W�D�E�O�L�V�K�� �I�D�F�L�O�L�W�L�H�V�� �Z�K�H�U�H��
�R�W�K�H�U���F�D�W�H�J�R�U�L�H�V���R�I���Z�D�V�W�H���F�D�Q���H�Y�H�Q�W�X�D�O�O�\���E�H��
�G�U�R�S�S�H�G���R�I�I���D�V���Z�H�O�O�����,�W���L�V���L�P�S�R�U�W�D�Q�W���W�R���Q�R�W�H����
�K�R�Z�H�Y�H�U���� �W�K�D�W�� �R�W�K�H�U�� �W�\�S�H�V�� �R�I�� �Z�D�V�W�H�� �V�K�R�X�O�G��
�Q�R�W�� �E�H�� �F�U�R�V�V�� �V�X�E�V�L�G�L�V�H�G�� �E�\�� �W�K�H�� �S�U�R�G�X�F�H�U�V��
�D�Q�G�� �F�R�Q�V�X�P�H�U�V�� �R�I�� �(�(�(���� �H�Y�H�Q�� �L�I�� �W�K�H�\�� �D�U�H��
�F�R�O�O�H�F�W�H�G���D�W���W�K�H���V�D�P�H���V�L�W�H�V�� 
 
�&�R�O�O�H�F�W�L�R�Q���R�E�O�L�J�D�W�L�R�Q�V���R�I���U�H�W�D�L�O�H�U�V����
�G�L�V�W�U�L�E�X�W�R�U�V���D�Q�G���S�U�R�G�X�F�H�U�V�� 
 
�$�Q�R�W�K�H�U�� �S�R�O�L�F�\�� �W�R�R�O�� �W�K�D�W�� �K�D�V�� �S�U�R�Y�H�G��
�H�I�I�H�F�W�L�Y�H�� �L�Q�� �P�D�Q�\�� �M�X�U�L�V�G�L�F�W�L�R�Q�V�� �L�V�� �W�R�� �P�D�N�H��
�W�K�R�V�H�� �D�F�W�R�U�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �V�H�O�O�L�Q�J��
�S�U�R�G�X�F�W�V�� �W�R�� �S�D�\�� �W�K�H�L�U�� �S�D�U�W�� �L�Q�� �W�K�H�� �F�R�O�O�H�F�W�L�R�Q��
�V�\�V�W�H�P������ 
�7�K�H�U�H���D�U�H���W�Z�R�� �J�H�Q�H�U�D�O�O�\�� �D�F�F�H�S�W�H�G���O�H�Y�H�O�V���R�I��
�R�E�O�L�J�D�W�L�R�Q�� �W�K�D�W�� �F�D�Q�� �E�H�� �S�O�D�F�H�G�� �R�Q�� �W�K�H�V�H��
�D�F�W�R�U�V���� �)�L�U�V�W�O�\���� �W�K�H�U�H�� �F�D�Q�� �E�H�� �D�Q�� �R�E�O�L�J�D�W�L�R�Q��
�W�K�D�W�� �Z�K�H�Q�H�Y�H�U�� �D�� �Q�H�Z�� �S�U�R�G�X�F�W�� �L�V�� �E�R�X�J�K�W��
�I�U�R�P�� �D�� �U�H�W�D�L�O�H�U���� �W�K�H�� �F�X�V�W�R�P�H�U���� �E�H�� �W�K�H�\�� �D��
�F�R�Q�V�X�P�H�U�� �R�U�� �D�� �E�X�V�L�Q�H�V�V���� �F�D�Q�� �U�H�W�X�U�Q�� �D�Q��
�H�T�X�L�Y�D�O�H�Q�W�� �S�U�R�G�X�F�W�� �W�R�� �W�K�H�� �S�D�U�W�\�� �V�H�O�O�L�Q�J�� �W�K�H��
�Q�H�Z�� �S�U�R�G�X�F�W���� �7�K�L�V�� �L�V�� �J�H�Q�H�U�D�O�O�\�� �U�H�I�H�U�U�H�G�� �W�R��
�D�V�� �³�R�Q�H-�I�R�U-�R�Q�H�´�� �F�R�O�O�H�F�W�L�R�Q���� �D�Q�G�� �L�W�� �L�V�� �D��
�F�R�P�P�R�Q�� �R�E�O�L�J�D�W�L�R�Q�� �Z�L�W�K�L�Q�� �M�X�U�L�V�G�L�F�W�L�R�Q�V��
�W�K�D�W���K�D�Y�H���D�Q���H-�Z�D�V�W�H���P�D�Q�D�J�H�P�H�Q�W���V�\�V�W�H�P�� 
�7�K�H�� �V�H�F�R�Q�G�� �R�S�W�L�R�Q�� �J�R�H�V�� �P�X�F�K�� �I�X�U�W�K�H�U����
�U�D�W�K�H�U�� �W�K�D�Q�� �O�L�Q�N�L�Q�J�� �W�K�H�� �G�L�V�S�R�V�D�O�� �R�I�� �H-�Z�D�V�W�H��
�W�R�� �W�K�H�� �S�X�U�F�K�D�V�H�� �R�I�� �Q�H�Z�� �S�U�R�G�X�F�W�V���� �L�W�� �I�R�U�F�H�V��
�D�O�O���W�K�R�V�H���Z�K�R���V�H�O�O���(�(�(���W�R���D�F�W���D�V���S�H�U�P�D�Q�H�Q�W��
�F�R�O�O�H�F�W�L�R�Q�� �O�R�F�D�W�L�R�Q�V�� �I�R�U�� �H-�Z�D�V�W�H���� �7�K�L�V�� �L�V��
�J�H�Q�H�U�D�O�O�\�� �L�P�S�O�H�P�H�Q�W�H�G�� �Z�L�W�K�� �D�� �V�L�]�H��
�W�K�U�H�V�K�R�O�G���� �V�R�� �D�V�� �W�R�� �Q�R�W�� �G�L�V�S�U�R�S�R�U�W�L�R�Q�D�W�H�O�\��
�L�P�S�D�F�W���V�P�D�O�O���V�K�R�S�V�� 
�7�K�H�U�H�� �P�D�\�� �E�H�� �Q�R�� �Q�H�H�G�� �W�R�� �L�P�S�O�H�P�H�Q�W�� �V�X�F�K��
�R�E�O�L�J�D�W�L�R�Q�V���L�Q���V�L�W�X�D�W�L�R�Q�V���Z�K�H�U�H���W�K�H���H-�Z�D�V�W�H��
�U�H�W�D�L�Q�V�� �Y�D�O�X�H���� �D�V�� �U�H�W�D�L�O�H�U�V�� �Z�R�X�O�G�� �E�H�� �K�D�S�S�\��
�W�R�� �U�H�F�H�L�Y�H�� �W�K�H�� �L�W�H�P�V���� �D�V�� �L�V�� �W�K�H�� �F�D�V�H�� �Z�L�W�K��
�P�R�E�L�O�H���G�H�Y�L�F�H�V���D�Q�G���Z�L�U�H�O�H�V�V���F�R�P�S�D�Q�L�H�V�� 
 
�'�L�V�S�R�V�D�O���E�D�Q�V 
 
�$���I�L�Q�D�O���R�S�W�L�R�Q���D�Y�D�L�O�D�E�O�H���W�R���S�R�O�L�F�\�P�D�N�H�U�V���L�V��
�W�K�D�W�� �R�I�� �H�Q�D�F�W�L�Q�J�� �G�H�F�U�H�H�V�� �W�K�D�W�� �E�D�Q�� �W�K�H��
�G�L�V�S�R�V�D�O�� �R�I�� �H-�Z�D�V�W�H�� �Z�L�W�K�� �W�K�H�� �J�H�Q�H�U�D�O��
�K�R�X�V�H�K�R�O�G���R�U���E�X�V�L�Q�H�V�V���Z�D�V�W�H�����7�K�L�V���K�D�V���E�H�H�Q��
�W�K�H�� �F�D�V�H�� �L�Q�� �W�K�H�� �(�8�� �:�(�(�(�� �O�H�J�L�V�O�D�W�L�R�Q����
�Z�K�H�U�H�� �W�K�H�U�H�� �K�D�V�� �E�H�H�Q�� �W�R�W�D�O�� �S�U�R�K�L�E�L�W�L�R�Q�� �R�Q��

�G�L�V�S�R�V�L�Q�J�� �R�I�� �H-�Z�D�V�W�H�� �Z�L�W�K�� �J�H�Q�H�U�D�O��
�P�X�Q�L�F�L�S�D�O�� �Z�D�V�W�H���� �6�R�P�H�� �8���6���� �V�W�D�W�H�V���� �O�L�N�H��
�0�D�V�V�D�F�K�X�V�H�W�W�V���� �K�D�Y�H�� �H�Q�D�F�W�H�G�� �E�D�Q�� �R�Q��
�O�D�Q�G�I�L�O�O�� �G�L�V�S�R�V�D�O�� �R�I�� �F�D�W�K�R�G�H�� �U�D�\�� �W�X�E�H�V��
�R�Q�O�\85�� 
�7�K�L�V�� �S�R�O�L�F�\�� �R�S�W�L�R�Q�� �F�D�Q�� �E�H�� �D�Q�� �D�G�G�L�W�L�R�Q�D�O��
�P�H�W�K�R�G�� �W�R�� �W�U�\�� �W�R�� �L�Q�K�L�E�L�W�� �S�H�R�S�O�H�� �I�U�R�P��
�G�L�V�S�R�V�L�Q�J�� �R�I�� �D�S�S�O�L�D�Q�F�H�V���� �H�V�S�H�F�L�D�O�O�\�� �V�P�D�O�O��
�D�S�S�O�L�D�Q�F�H�V���� �D�O�R�Q�J�� �Z�L�W�K�� �W�K�H�L�U�� �Q�R�U�P�D�O��
�K�R�X�V�H�K�R�O�G���Z�D�V�W�H�����W�K�H�� �F�D�S�W�X�U�H���R�I���Z�K�L�F�K���K�D�V��
�S�U�R�Y�H�Q���W�R���E�H���D���S�U�R�E�O�H�P���I�R�U���P�D�Q�\���W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P�V�����,�W���V�K�R�X�O�G���Q�R�W���E�H���V�H�H�Q���D�V���D���S�D�Q�D�F�H�D��
�I�R�U�� �Z�K�D�W�� �L�V�� �R�I�W�H�Q�� �T�X�L�W�H�� �D�Q�� �L�Q�W�U�D�F�W�D�E�O�H��
�S�U�R�E�O�H�P�����E�X�W���L�W���V�K�R�X�O�G���E�H���X�V�H�G���W�R���S�U�R�Y�L�G�H���D��
�F�O�H�D�U�� �P�H�V�V�D�J�H�� �W�R�� �S�H�R�S�O�H�� �D�Q�G�� �F�R�P�S�D�Q�L�H�V��
�W�K�D�W�� �V�H�S�D�U�D�W�L�R�Q�� �R�I�� �H-�Z�D�V�W�H�� �D�W�� �W�L�P�H�� �R�I��
�G�L�V�S�R�V�D�O���L�V���H�V�V�H�Q�W�L�D�O�� 
 

5.3 ���$�S�S�U�R�S�U�L�D�W�H���U�H�F�\�F�O�L�Q�J 

���������� �:�K�\�� �W�K�L�V�� �S�R�O�L�F�\�� �D�U�H�D�� �L�V��
�L�P�S�R�U�W�D�Q�W 

 
�5�H�F�\�F�O�L�Q�J�� �E�D�V�L�F�D�O�O�\�� �F�R�Q�V�L�V�W�V�� �R�I�� �U�H�F�R�Y�H�U�L�Q�J��
�P�D�W�H�U�L�D�O�V�� �I�U�R�P�� �G�L�V�F�D�U�G�H�G�� �H�T�X�L�S�P�H�Q�W�� �D�Q�G��
�U�H�W�X�U�Q�L�Q�J�� �W�K�H�V�H�� �P�D�W�H�U�L�D�O�V�� �W�R�� �W�K�H��
�P�D�Q�X�I�D�F�W�X�U�L�Q�J���S�U�R�F�H�V�V���� �,�W���L�V���G�L�I�I�H�U�H�Q�W���I�U�R�P��
�U�H�X�V�H���� �Z�K�L�F�K�� �F�R�Q�V�L�V�W�V�� �R�I�� �U�H�S�D�L�U�L�Q�J�� �Z�K�R�O�H��
�H�T�X�L�S�P�H�Q�W�� �R�U�� �F�R�P�S�R�Q�H�Q�W�V�� �V�R�� �D�V�� �W�R�� �H�[�W�H�Q�G��
�W�K�H�L�U���O�L�I�H�W�L�P�H�����7�K�H���U�H�F�\�F�O�L�Q�J���R�I���D���F�R�P�S�X�W�H�U����
�I�R�U���L�Q�V�W�D�Q�F�H�����L�P�S�O�L�H�V���I�X�O�O���G�L�V�P�D�Q�W�O�L�Q�J���R�I���W�K�H��
�H�T�X�L�S�P�H�Q�W�� �W�R�� �U�H�F�R�Y�H�U�� �P�D�L�Q�O�\�� �P�H�W�D�O�V�� �D�Q�G��
�S�O�D�V�W�L�F�V���� 
�,�Q�F�L�Q�H�U�D�W�L�R�Q���� �H�V�S�H�F�L�D�O�O�\�� �R�S�H�Q-�D�L�U�� �L�Q�F�L�Q�H�U�D��
�W�L�R�Q���D�V���R�S�S�R�V�H�G���W�R���L�Q�F�L�Q�H�U�D�W�L�R�Q���L�Q���D�Q���L�Q�F�L�Q��
�H�U�D�W�L�R�Q���S�O�D�Q�W���S�U�R�S�H�U�O�\���H�T�X�L�S�S�H�G���Z�L�W�K���I�L�O�W�H�U�V��
�D�Q�G�� �F�R�Q�W�U�R�O�O�L�Q�J�� �V�\�V�W�H�P�V���� �D�V�� �Z�H�O�O�� �D�V�� �O�D�Q�G��
�I�L�O�O�L�Q�J�� �D�U�H�� �F�R�Q�V�L�G�H�U�H�G�� �K�D�]�D�U�G�R�X�V�� �W�U�H�D�W�P�H�Q�W��
�R�S�W�L�R�Q�V���I�R�U���H-�Z�D�V�W�H���� 
�2�S�H�Q-�D�L�U�� �L�Q�F�L�Q�H�U�D�W�L�R�Q�� �R�I�� �H-�Z�D�V�W�H�� �L�V�� �F�O�H�D�U�O�\��
�W�K�H�� �P�R�V�W�� �G�D�Q�J�H�U�R�X�V�� �D�Q�G�� �L�Q�D�S�S�U�R�S�U�L�D�W�H��
�P�D�Q�D�J�H�P�H�Q�W�� �R�S�W�L�R�Q���� �$�� �U�H�V�H�D�U�F�K�� �W�H�D�P�� �K�D�V��
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �W�K�H�� �S�U�H�V�H�Q�F�H�� �R�I��trace metals 
around the largest e-waste recycling site in 
Ghana, the Agbogbloshie market in Accra. 
At this large, informal market, used com-
puters, monitors and televisions are dis-
mantled and burnt or disposed of. Korle 
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Lagoon, in the nearby estuary, has become 
one of the most polluted areas on earth be-
cause of these practices. The research team 
collected and analysed mixed soil and ash 
from the market site. They found extreme-
ly high concentrations of copper (50 to 
22000 mg/kg), zinc (200 to 160000 
mg/kg), lead (100 to 14000 mg/kg) and tin 
(<50 to 1000 mg/kg), all of which exceed 
safe levels for human exposure. They con-
cluded that �³�L�W���L�V���F�O�H�D�U���What soil/ash mixture 
has significant negative effects on human 
�K�H�D�O�W�K�´86. 

Another study carried out through s�R�L�O���� �D�L�U��
�D�Q�G���R�W�K�H�U���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���W�H�V�W�V��a�W���D���V�F�K�R�R�O�����D��
�F�K�X�U�F�K���� �D�� �V�R�F�F�H�U�� �I�L�H�O�G�� �D�Q�G�� �D�� �P�D�U�N�H�W�� �Q�H�D�U��
Agbogbloshie���I�R�X�Q�G���R�X�W���W�K�D�W���O�H�Y�H�O�V���R�I���H�L�J�K�W��
�P�H�W�D�O�V�� ���L�U�R�Q���� �P�D�J�Q�H�V�L�X�P���� �F�R�S�S�H�U���� �]�L�Q�F����
�F�D�G�P�L�X�P���� �F�K�U�R�P�L�X�P���� �Q�L�F�N�H�O�� �D�Q�G�� �O�H�D�G����
�Z�H�U�H�� �X�S�� �W�R�� ������ �W�L�P�H�V�� �K�L�J�K�H�U���W�K�D�Q���L�Q�� �X�Q�F�R�Q��
�W�D�P�L�Q�D�W�H�G���D�U�H�D�V87�� 
�,�Q�F�L�Q�H�U�D�W�L�R�Q���R�I���H-�Z�D�V�W�H���L�Q���V�R�S�K�L�V�W�L�F�D�W�H�G���L�Q��
�F�L�Q�H�U�D�W�L�R�Q���S�O�D�Q�W�V���L�Q���G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V���L�V��
�O�H�V�V�� �K�D�U�P�I�X�O�� �E�X�W�� �L�V�� �V�W�L�O�O�� �Q�R�W�� �D�� �������� �S�H�U�� �F�H�Q�W��
�U�H�F�R�P�P�H�Q�G�D�E�O�H���R�S�W�L�R�Q�����Q�R�W�D�E�O�\���E�H�F�D�X�V�H���R�I��
�L�W�V�� �K�L�J�K�� �F�R�V�W�� �D�Q�G�� �W�K�H�� �O�R�V�V�� �R�I�� �Y�D�O�X�D�E�O�H�� �U�H��
�V�R�X�U�F�H�V��
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5.The different steps of e-waste prevention and management  
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�K�H�D�O�W�K�� �D�Q�G�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �)�R�U�� �L�Q�V�W�D�Q�F�H����
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�Z�L�U�H���F�R�Q�W�D�L�Q�H�G���L�Q�V�L�G�H���W�K�H���3�9�&���F�R�D�W�L�Q�J���L�V���D��
�F�R�P�P�R�Q���S�U�D�F�W�L�F�H���L�Q���*�K�D�Q�D�����6�H�U�E�L�D���D�Q�G���W�K�H��
�3�D�F�L�I�L�F�� �,�V�O�D�Q�G�V�� �D�W�� �W�L�P�H�� �R�I�� �S�X�E�O�L�F�D�W�L�R�Q88���� �,�W��
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�K�\�G�U�R�F�K�O�R�U�L�F�� �D�F�L�G�� �R�Q�F�H�� �L�Q�� �W�K�H�� �O�X�Q�J�V����
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�W�K�H���S�U�R�G�X�F�W�L�R�Q���R�I���Q�H�Z���J�R�R�G�V�� 
�7�K�H�� �I�R�O�O�R�Z�L�Q�J�� �V�X�E-�V�H�F�W�L�R�Q�V�� �I�R�F�X�V�� �R�Q�� �W�K�H��
�D�Y�D�L�O�D�E�O�H�� �R�S�W�L�R�Q�V�� �W�R�� �L�P�S�U�R�Y�H�� �W�K�H�� �S�U�D�F�W�L�F�H�V��
�R�I�� �P�D�Q�X�D�O�� �D�Q�G�� �V�H�P�L-�L�Q�G�X�V�W�U�L�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J��
�R�I���H-�Z�D�V�W�H�� 

���������� �+�R�Z�� �W�R�� �L�G�H�Q�W�L�I�\�� �W�K�H�� �O�R�F�D�O��
�G�H�P�D�Q�G�� �I�R�U�� �U�H�F�\�F�O�D�E�O�H��
�P�D�W�H�U�L�D�O�V�� �D�Q�G�� �W�K�H�� �W�H�F�K�Q�L�F�D�O��
�U�H�T�X�L�U�H�P�H�Q�W�V�� �Q�H�F�H�V�V�D�U�\�� �I�U�R�P��
�W�K�R�V�H���P�D�W�H�U�L�D�O�V 

 
�(-�Z�D�V�W�H�� �F�R�Q�W�D�L�Q�V�� �P�D�Q�\�� �Y�D�O�X�D�E�O�H�� �S�D�U�W�V����
�H�V�S�H�F�L�D�O�O�\�� �P�H�W�D�O�V�� �D�Q�G�� �S�U�H�F�L�R�X�V�� �P�H�W�D�O�V���� �E�X�W��
�D�O�V�R���S�O�D�V�W�L�F�V�����I�R�U���Z�K�L�F�K���W�K�H�U�H���L�V���J�H�Q�H�U�D�O�O�\���D��
�G�H�P�D�Q�G�� �H�L�W�K�H�U�� �I�U�R�P�� �W�K�H�� �O�R�F�D�O��
�P�D�Q�X�I�D�F�W�X�U�L�Q�J�� �L�Q�G�X�V�W�U�L�H�V�� �R�U�� �I�U�R�P��
�H�[�S�R�U�W�H�U�V���� �7�K�L�V�� �G�R�H�V�� �Q�R�W�� �P�H�D�Q�� �W�K�D�W�� �O�R�F�D�O�O�\��
�G�L�V�P�D�Q�W�O�H�G���� �S�U�H-�W�U�H�D�W�H�G���� �V�R�U�W�H�G���� �Y�D�O�X�D�E�O�H��
�S�D�U�W�V�� �R�U�� �P�D�W�H�U�L�D�O�V�� �Z�L�O�O�� �E�H�� �D�X�W�R�P�D�W�L�F�D�O�O�\��
�E�R�X�J�K�W���E�\���D�Q���H�Q�G-�S�U�R�F�H�V�V�R�U�����7�K�H���L�Q�G�X�V�W�U�L�D�O��
�S�O�D�Q�W�V�� �W�K�D�W�� �D�U�H�� �D�E�O�H�� �W�R�� �S�U�R�F�H�V�V�� �P�H�W�D�O�V�� �R�U��
�S�O�D�V�W�L�F�V�� �P�L�J�K�W�� �K�D�Y�H�� �W�H�F�K�Q�L�F�D�O��
�U�H�T�X�L�U�H�P�H�Q�W�V95���W�K�D�W���E�D�U���W�K�H���P�D�W�H�U�L�D�O�V���L�Q���W�K�H��
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5.The different steps of e-waste prevention and management  

�V�W�D�W�H�� �W�K�H�\�� �D�U�H�� �U�H�F�R�Y�H�U�H�G�� �I�U�R�P�� �(�(�(����
�G�H�S�H�Q�G�L�Q�J�� �R�Q�� �W�K�H�� �V�S�H�F�L�I�L�F�� �P�D�F�K�L�Q�H�V�� �W�K�H�\��
�X�V�H���� �)�R�U�� �L�Q�V�W�D�Q�F�H���� �F�R�S�S�H�U�� �P�D�\�� �K�D�Y�H�� �W�R�� �E�H��
�V�H�S�D�U�D�W�H�G�� �I�U�R�P�� �V�W�H�H�O�� �E�H�I�R�U�H�� �D�Q�� �H�Q�G-
�S�U�R�F�H�V�V�R�U���L�V���Z�L�O�O�L�Q�J���W�R���E�X�\���L�W�����E�H�F�D�X�V�H���W�K�H�V�H��
�W�Z�R���P�H�W�D�O�V���F�D�Q�Q�R�W���E�H���U�H�F�\�F�O�H�G���W�R�J�H�W�K�H�U�� 
�7�R�� �D�F�W�X�D�O�O�\�� �E�H�� �R�I�� �L�Q�W�H�U�H�V�W�� �W�R�� �H�Q�G-
�S�U�R�F�H�V�V�R�U�V���� �U�H�F�\�F�O�D�E�O�H�� �P�D�W�H�U�L�D�O�V�� �P�D�\�� �K�D�Y�H��
�W�R���E�H���� 
 
�x �D�V���S�X�U�H���D�V���S�R�V�V�L�E�O�H�����Z�K�L�F�K���L�P�S�O�L�H�V���W�K�D�W��

�W�K�H�\���V�K�R�X�O�G���K�D�Y�H���E�H�H�Q���Z�H�O�O-�V�H�S�D�U�D�W�H�G��
�I�U�R�P���R�W�K�H�U���P�D�W�H�U�L�D�O�V���W�K�D�W���F�D�Q���L�P�S�H�G�H��
�W�K�H���U�H�F�\�F�O�L�Q�J���S�U�R�F�H�V�V���I�U�R�P���D���F�K�H�P�L�F�D�O��
�R�U���D���P�H�F�K�D�Q�L�F�D�O���S�R�L�Q�W���R�I���Y�L�H�Z���� 

�x �F�R�Q�G�L�W�L�R�Q�H�G���L�Q���D���Z�D�\���W�K�D�W���W�K�H�\���F�D�Q��
�H�D�V�L�O�\���E�H���W�U�D�Q�V�S�R�U�W�H�G���D�Q�G���X�V�H�G���L�Q��
�P�D�Q�X�I�D�F�W�X�U�L�Q�J���L�Q�G�X�V�W�U�\�����Z�K�L�F�K���F�R�X�O�G��
�L�Q�Y�R�O�Y�H���V�K�U�H�G�G�L�Q�J���W�K�H�P���L�Q�W�R���S�L�H�F�H�V���R�I���D��
�S�U�H�F�L�V�H�O�\-�G�H�I�L�Q�H�G���V�L�]�H�� 

�x �V�H�Q�W���L�Q���O�D�U�J�H���T�X�D�Q�W�L�W�L�H�V�����Z�K�L�F�K���D�O�V�R��
�U�H�G�X�F�H�V���W�K�H���F�R�V�W���R�I���V�K�L�S�S�L�Q�J���L�Q��
�F�R�Q�W�D�L�Q�H�U�V�����R�U 

�x �S�U�H�V�H�Q�W�H�G���D�V���Q�R�Q-�V�K�U�H�G�G�H�G���I�U�D�F�W�L�R�Q�V����
�)�R�U���L�Q�V�W�D�Q�F�H�����V�R�P�H���H�Q�G-�S�U�R�F�H�V�V�R�U�V��
�G�H�V�L�U�H���H�Q�W�L�U�H�����Q�R�Q-�V�K�U�H�G�G�H�G���P�R�E�L�O�H��
�S�K�R�Q�H�V���D�V���W�K�H���S�U�H�F�L�R�X�V���P�H�W�D�O���F�R�Q�W�H�Q�W��
�F�D�Q���E�H���U�H�G�X�F�H�G���L�Q���W�K�H���V�K�U�H�G�G�L�Q�J��
�S�U�R�F�H�V�V���E�\���G�X�V�W���J�H�Q�H�U�D�W�L�R�Q�� 

�7�K�H�� �U�H�F�\�F�O�D�E�L�O�L�W�\�� �R�I�� �P�D�W�H�U�L�D�O�V�� �G�R�H�V�� �Q�R�W��
�R�Q�O�\�� �G�H�S�H�Q�G�� �R�Q�� �W�H�F�K�Q�L�F�D�O�� �I�D�F�W�R�U�V�� �E�X�W�� �D�O�V�R��

�R�Q�� �H�F�R�Q�R�P�L�F�� �I�D�F�W�R�U�V�� �D�Q�G���� �R�I�W�H�Q�W�L�P�H�V���� �D��
�F�R�P�E�L�Q�D�W�L�R�Q���R�I���E�R�W�K�� 

���������� �+�R�Z�� �W�R�� �L�G�H�Q�W�L�I�\�� �K�D�]�D�U�G�R�X�V��
�S�D�U�W�V�� �L�Q�� �H-�Z�D�V�W�H�� �D�Q�G�� �Z�K�D�W�� �W�R��
�G�R���Z�L�W�K���W�K�H�P 

 
�'�H�V�S�L�W�H���O�H�J�L�V�O�D�W�L�R�Q���L�Q���V�R�P�H���F�R�X�Q�W�U�L�H�V�����V�X�F�K��
�D�V���W�K�H���5�R�+�6���'�L�U�H�F�W�L�Y�H���L�Q���W�K�H���(�8������ �D�Q�G���W�K�H��
�Y�R�O�X�Q�W�D�U�\�� �H�I�I�R�U�W�V�� �R�I�� �W�K�H�� �L�Q�G�X�V�W�U�\�� �W�R�� �F�K�D�Q�J�H��
�W�K�H�� �G�H�V�L�J�Q�� �R�I�� �(�(�(���� �W�K�H�U�H�� �D�U�H�� �V�W�L�O�O�� �P�D�Q�\��
�K�D�]�D�U�G�R�X�V�� �V�X�E�V�W�D�Q�F�H�V�� �L�Q�� �F�R�P�S�R�Q�H�Q�W�V�� �R�I��
�(�(�(���� �,�Q�� �I�D�F�W���� �D�O�O�� �H-�Z�D�V�W�H�� �L�V�� �S�R�W�H�Q�W�L�D�O�O�\��
�K�D�]�D�U�G�R�X�V�� �Z�D�V�W�H�� �L�I�� �L�P�S�U�R�S�H�U�O�\�� �K�D�Q�G�O�H�G����
�W�U�H�D�W�H�G�����L�Q�F�L�Q�H�U�D�W�H�G���R�U���G�X�P�S�H�G�� 
�7�K�H�� �F�R�Q�W�L�Q�X�R�X�V�� �F�K�D�Q�J�H�� �L�Q�� �W�K�H�� �F�R�P�S�R�V�L�W�L�R�Q��
�R�I�� �(�(�(�� �L�V�� �R�Q�H�� �U�H�D�V�R�Q�� �U�H�V�H�D�U�F�K�H�U�V�� �P�X�V�W��
�F�R�Q�W�L�Q�X�R�X�V�O�\�� �L�Q�Y�H�V�W�L�J�D�W�H�� �W�K�H�� �S�R�W�H�Q�W�L�D�O��
�K�D�]�D�U�G�R�X�V�Q�H�V�V�� �R�I�� �Q�H�Z�� �P�D�W�H�U�L�D�O�V�� �D�Q�G��
�V�X�E�V�W�D�Q�F�H�V�� �W�K�D�W�� �F�D�Q�� �I�L�Q�G�� �W�K�H�L�U�� �Z�D�\�� �L�Q�W�R��
�(�(�(���� �D�Q�G�� �W�K�H�Q�� �F�R�P�P�X�Q�L�F�D�W�H�� �W�K�H�� �U�H�V�X�O�W�V�� �W�R��
�S�X�E�O�L�F�� �D�X�W�K�R�U�L�W�L�H�V�� �Z�K�R�� �F�D�Q�� �W�K�H�Q�� �D�O�H�U�W�� �W�K�H��
�S�U�L�Y�D�W�H���V�H�F�W�R�U�����U�H�F�\�F�O�H�U�V���D�Q�G���F�R�Q�V�X�P�H�U�V���� �,�Q��
�W�K�H�� �(�8�� �V�L�Q�F�H�� �W�K�H�� �L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �5�(�$�&�+��
�U�H�J�X�O�D�W�L�R�Q�� �L�Q�� ������������ �W�K�H�� �L�Q�G�X�V�W�U�\�� �K�D�V�� �E�H�H�Q��
�G�L�U�H�F�W�O�\�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �W�H�V�W�L�Q�J�� �W�K�H�� �W�R�[�L�F�L�W�\��
�R�I�� �W�K�H�� �F�K�H�P�L�F�D�O�V�� �F�R�Q�W�D�L�Q�H�G�� �L�Q�� �L�W�V��
�S�U�R�G�X�F�W�V96���� �7�K�H�� �I�R�O�O�R�Z�L�Q�J�� �D�E�U�L�G�J�H�G�� �W�D�E�O�H��
�S�U�H�V�H�Q�W�V���W�K�H���P�R�V�W���F�R�P�P�R�Q���K�D�]�D�U�G�R�X�V���S�D�U�W�V��
�L�Q�� �(�(�(�� �D�Q�G�� �W�K�H�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�U�H�D�W�P�H�Q�W��
�R�S�W�L�R�Q�V�� 

 
�7�D�E�O�H������ ���+�D�]�D�U�G�R�X�V���3�U�R�G�X�F�W�V���D�Q�G���3�D�U�W�V���W�K�H�L�U���W�U�H�D�W�P�H�Q�W���R�S�W�L�R�Q�V 

�+�D�]�D�U�G�R�X�V���P�D�W�H�U�L�D�O �5�H�F�R�P�P�H�Q�G�H�G���G�H�V�W�L�Q�D�W�L�R�Q 
�%�D�W�W�H�U�L�H�V �'�H�G�L�F�D�W�H�G�� �I�D�F�L�O�L�W�L�H�V�� �I�R�U�� �W�K�H�� �U�H�F�R�Y�H�U�\�� �R�I�� �F�R�E�D�O�W����

�Q�L�F�N�H�O�����F�R�S�S�H�U���D�Q�G���O�L�W�K�L�X�P97�����7�K�H�U�H���D�U�H���D���Y�H�U�\���O�L�P��
�L�W�H�G���Q�X�P�E�H�U���R�I���V�X�F�K���I�D�F�L�O�L�W�L�H�V���L�Q���W�K�H���Z�R�U�O�G�� 
 

�5�H�I�U�L�J�H�U�D�W�R�U�V���D�Q�G���D�L�U-�F�R�Q�G�L�W�L�R�Q�H�U�V�����D�V���W�K�H�\���F�R�Q�W�D�L�Q��
�F�R�R�O�L�Q�J���J�D�V�H�V�����&�)�&���D�Q�G���+�&�)�&�� 

�'�H-�J�D�V�V�L�Q�J�� �I�D�F�L�O�L�W�L�H�V���� �P�R�V�W�� �R�I�� �W�K�H�P�� �E�D�V�H�G�� �L�Q��
�L�Q�G�X�V�W�U�L�D�O�L�]�H�G���F�R�X�Q�W�U�L�H�V 

�0�R�Q�L�W�R�U�V�� �D�Q�G�� �7�9�� �V�F�U�H�H�Q�V���� �D�V�� �W�K�H�\�� �F�R�Q�W�D�L�Q��
�K�D�]�D�U�G�R�X�V�� �F�R�D�W�L�Q�J�V�� �L�Q�� �W�K�H�� �S�D�Q�H�O�� �J�O�D�V�V�� ���&�5�7��
�V�F�U�H�H�Q�V���� �D�Q�G�� �P�H�U�F�X�U�\�� ���E�D�F�N�O�L�J�K�W�L�Q�J�� �W�X�E�H�V���L�Q�� �/�&�'��
�P�R�Q�L�W�R�U�V�� 

�6�S�H�F�L�D�O�L�]�H�G�� �S�O�D�Q�W�V���� �P�D�L�Q�O�\�� �E�D�V�H�G�� �L�Q�� �G�H�Y�H�O�R�S�H�G��
�F�R�X�Q�W�U�L�H�V 

�&�R�P�S�D�F�W�� �)�O�X�R�U�H�V�F�H�Q�W�� �/�D�P�S�V�� ���&�)�/���� �W�K�D�W�� �F�R�Q�W�D�L�Q��
�P�H�U�F�X�U�\ 

�6�S�H�F�L�D�O�L�]�H�G�� �S�O�D�Q�W�V���� �P�D�L�Q�O�\�� �E�D�V�H�G�� �L�Q�� �G�H�Y�H�O�R�S�H�G��
�F�R�X�Q�W�U�L�H�V 

�&�L�U�F�X�L�W�V�� �E�R�D�U�G�V���� �D�V�� �W�K�H�\�� �F�R�Q�W�D�L�Q�� �O�H�D�G�� ���L�Q�� �W�K�H�� �V�R�O��
�G�H�U�V�����D�Q�G���I�O�D�P�H���U�H�W�D�U�G�D�Q�W�V�����L�Q���W�K�H���U�H�V�L�Q�V�� 
 
�1�R�W�H���� �F�L�U�F�X�L�W�V�� �E�R�D�U�G�� �D�O�V�R�� �F�R�Q�W�D�L�Q�� �Y�D�O�X�D�E�O�H��
�I�U�D�F�W�L�R�Q�V���V�X�F�K���D�V���S�U�H�F�L�R�X�V�� �P�H�W�D�O�V���W�K�D�W���F�D�Q���E�H���V�R�O�G��
�D�W���K�L�J�K���S�U�L�F�H�V�� 

�,�Q�W�H�J�U�D�W�H�G�� �P�H�W�D�O�� �V�P�H�O�W�H�U�V���� �Z�K�L�F�K�� �U�H�F�R�Y�H�U�� �S�U�H�F�L�R�X�V��
�P�H�W�D�O�V�����F�R�S�S�H�U���D�Q�G���R�W�K�H�U���Q�R�Q-�I�H�U�U�R�X�V���P�H�W�D�O�V�����Z�K�L�O�H��
�L�V�R�O�D�W�L�Q�J�� �W�K�H�� �K�D�]�D�U�G�R�X�V�� �V�X�E�V�W�D�Q�F�H�V���� �7�K�H�U�H�� �D�U�H�� �D��
�Y�H�U�\���O�L�P�L�W�H�G���Q�X�P�E�H�U���R�I���V�X�F�K���I�D�F�L�O�L�W�L�H�V���L�Q���W�K�H���Z�R�U�O�G�� 

�6�R�X�U�F�H�����D�G�D�S�W�H�G���I�U�R�P���6�7�(�3�����8�1�(�3���	���8�1�8�������������������5�H�F�\�F�O�L�Q�J��-���)�U�R�P���(-�:�D�V�W�H���W�R���5�H�V�R�X�U�F�H�V�� 
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   E-waste Prevention, Take-back System Design and Policy Approaches  
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�H�T�X�L�S�P�H�Q�W�� �U�H�T�X�L�U�H�� �K�H�D�Y�\�� �L�Q�Y�H�V�W�P�H�Q�W�V��
���V�H�Y�H�U�D�O�� �K�X�Q�G�U�H�G�� �P�L�O�O�L�R�Q�� �H�X�U�R�V��98 ���D�Q�G��
�U�H�T�X�L�U�H���G�H�D�O�L�Q�J���Z�L�W�K���Y�H�U�\���O�D�U�J�H���Y�R�O�X�P�H�V���R�I��
�P�D�W�H�U�L�D�O�V�� �W�R�� �E�H�� �S�U�R�I�L�W�D�E�O�H���� �)�U�R�P�� �D�Q��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�R�L�Q�W�� �R�I�� �Y�L�H�Z���� �D�O�W�K�R�X�J�K��
�W�K�H�U�H�� �D�U�H���&�D�U�E�R�Q�� �'�L�R�[�L�G�H�� �H�P�L�V�V�L�R�Q�V�� �W�K�D�W��
�U�H�V�X�O�W�� �I�U�R�P�� �W�K�H�� �W�U�D�Q�V�S�R�U�W�D�W�L�R�Q�� �R�I�� �S�U�H�F�L�R�X�V��
�P�H�W�D�O-�F�R�Q�W�D�L�Q�L�Q�J�� �H-�Z�D�V�W�H�� �I�U�D�F�W�L�R�Q�V�� �D�U�R�X�Q�G��
�W�K�H���J�O�R�E�H�����L�W���L�V���V�W�L�O�O���P�R�U�H���H�F�R-�H�I�I�L�F�L�H�Q�W���W�K�D�Q��
�S�U�R�G�X�F�L�Q�J�� �S�U�L�P�D�U�\�� �U�D�Z�� �P�D�W�H�U�L�D�O�V�� �I�U�R�P��
�P�L�Q�H�V���� �)�U�R�P�� �D�� �V�R�F�L�D�O�� �S�R�L�Q�W�� �R�I�� �Y�L�H�Z���� �W�K�L�V��
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �G�L�Y�L�V�L�R�Q�� �R�I�� �O�D�E�R�X�U�� �F�D�Q�� �F�R�Y�H�U��
�K�L�J�K�� �W�H�F�K���� �V�N�L�O�O�H�G�� �M�R�E�V�� �L�Q�� �L�Q�G�X�V�W�U�L�D�O�L�]�H�G��
�F�R�X�Q�W�U�L�H�V�� �D�V�� �Z�H�O�O�� �D�V�� �O�R�F�D�O�� �O�D�E�R�X�U-�L�Q�W�H�Q�V�L�Y�H��
�P�D�Q�X�D�O�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G�� �G�L�V�P�D�Q�W�O�L�Q�J���S�U�H-
�W�U�H�D�W�P�H�Q�W���M�R�E�V���L�Q���G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V���� 
�,�W�� �L�V�� �W�K�H�U�H�I�R�U�H�� �D�G�Y�L�V�D�E�O�H�� �W�K�D�W�� �G�H�Y�H�O�R�S�L�Q�J��
�F�R�X�Q�W�U�L�H�V�� �V�K�R�X�O�G�� �J�L�Y�H�� �S�U�L�R�U�L�W�\�� �W�R�� �W�K�H��
�I�R�O�O�R�Z�L�Q�J���L�Q�Y�H�V�W�P�H�Q�W�V�� 
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�H�T�X�L�S�P�H�Q�W���S�U�R�Y�L�G�H�V���E�H�Q�H�I�L�W�V���W�R���D�V��
�P�D�Q�\���F�R�Q�V�X�P�H�U�V���D�V���S�R�V�V�L�E�O�H���Z�K�L�O�H��
�F�U�H�D�W�L�Q�J���O�R�F�D�O���M�R�E�V���� 

�x �S�U�R�S�H�U���W�U�D�L�Q�L�Q�J���R�Q���P�D�Q�X�D�O���G�L�V�P�D�Q�W�O�L�Q�J��
�W�H�F�K�Q�L�T�X�H�V���D�Q�G���I�R�O�O�R�Z���X�S���Z�L�W�K���L�Q�I�R�U�P�D�O��
�D�Q�G���V�P�D�O�O-�V�F�D�O�H���R�S�H�U�D�W�R�U�V���R�Q���W�K�H���X�V�H���R�I��
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5.The different steps of e-waste prevention and management  

�x �Q�H�W�Z�R�U�N�L�Q�J���D�Q�G���F�R�O�O�D�E�R�U�D�W�L�R�Q���Z�L�W�K���W�K�H��
�H�Q�G-�S�U�R�F�H�V�V�R�U�V���D�V���S�R�W�H�Q�W�L�D�O���E�X�\�H�U�V���R�I��
�P�D�W�H�U�L�D�O�V���U�H�F�R�Y�H�U�H�G���I�U�R�P���P�D�Q�X�D�O��
�G�L�V�P�D�Q�W�O�L�Q�J�����D�Q�G 

�x �V�X�S�S�R�U�W���I�R�U���H�[�S�R�U�W���S�U�R�F�H�V�V�H�V���D�Q�G��
�U�H�O�D�W�H�G���D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���Z�R�U�N���L�Q���R�U�G�H�U���W�R��
�F�U�H�D�W�H���P�D�[�L�P�X�P���Y�D�O�X�H���U�H�F�R�Y�H�U�\���D�Q�G��
�I�L�Q�D�Q�F�L�D�O���I�O�R�Z���E�D�F�N���W�R���W�K�H���F�R�X�Q�W�U�\���I�U�R�P��
�H�Q�G-�S�U�R�F�H�V�V�R�U�V�� 

�7�K�H�� �³�%�H�V�W�� �R�I�� ���� �:�R�U�O�G�V�´�� �D�S�S�U�R�D�F�K99��
�V�X�J�J�H�V�W�V�� �W�K�D�W�� �G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V��
���F�R�Q�W�L�Q�X�H�� �W�R���� �G�H�Y�H�O�R�S�� �O�D�E�R�X�U-�L�Q�W�H�Q�V�L�Y�H��
�P�D�Q�X�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J�� �O�R�F�D�O�O�\���� �S�U�R�Y�L�G�L�Q�J�� �M�R�E��
�R�S�S�R�U�W�X�Q�L�W�L�H�V�� �Y�L�D�� �O�R�Z-�W�H�F�K�� �L�Q�Y�H�V�W�P�H�Q�W�V����
�0�D�Q�X�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J�� �L�V�� �P�R�U�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\�� �D�Q�G�� �H�F�R�Q�R�P�L�F�D�O�O�\��
�H�I�I�L�F�L�H�Q�W�� �W�K�D�Q�� �P�H�F�K�D�Q�L�F�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J����
�E�H�F�D�X�V�H�� �P�H�F�K�D�Q�L�F�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J�� �U�H�T�X�L�U�H�V��

�D�G�Y�D�Q�F�H�G�� �W�H�F�K�Q�R�O�R�J�\���� �K�L�J�K�� �H�Q�H�U�J�\��
�F�R�Q�V�X�P�S�W�L�R�Q���� �K�L�J�K�� �L�Q�Y�H�V�W�P�H�Q�W�� �F�R�V�W�V�� �D�Q�G��
�K�D�V���D���O�R�Z�H�U���\�L�H�O�G���R�I���P�D�W�H�U�L�D�O���O�L�E�H�U�D�W�L�R�Q���D�Q�G��
�S�X�U�H�� �I�U�D�F�W�L�R�Q�� �V�H�S�D�U�D�W�L�R�Q�� �S�R�W�H�Q�W�L�D�O����
�'�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V�� �D�O�V�R�� �V�K�R�X�O�G�� �H�Q�D�E�O�H��
�V�K�L�S�P�H�Q�W�V���R�I���U�H�F�R�Y�H�U�H�G�� �P�D�W�H�U�L�D�O�V���W�R���J�O�R�E�D�O��
�H�[�S�H�U�W�� �H�Q�G-�S�U�R�F�H�V�V�R�U�� �I�D�F�L�O�L�W�L�H�V���� �Z�K�H�U�H�� �W�K�H��
�R�Y�H�U�D�O�O�� �G�H�W�R�[�L�I�L�F�D�W�L�R�Q�� �D�Q�G�� �U�H�F�R�Y�H�U�\�� �R�I��
�Y�D�O�X�D�E�O�H�� �P�D�W�H�U�L�D�O�V�� �L�V�� �P�R�V�W�� �H�I�I�L�F�L�H�Q�W�� �D�Q�G��
�V�W�D�W�H-�R�I-�W�K�H-�D�U�W���� �7�K�L�V�� �D�S�S�U�R�D�F�K�� �F�R�Q�V�L�G�H�U�V��
�W�K�D�W�� �X�W�L�O�L�]�L�Q�J�� �W�K�H�� �H�[�L�V�W�L�Q�J�� �H�Q�G-�S�U�R�F�H�V�V�L�Q�J��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�V�� �J�O�R�E�D�O�O�\�� �D�V�� �D�W�W�U�D�F�W�L�Y�H�� �W�R��
�G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V���L�Q���W�H�U�P�V���R�I���S�U�R�Y�L�G�L�Q�J��
�H�F�R�Q�R�P�L�H�V�� �R�I�� �V�F�D�O�H�� �W�H�F�K�Q�R�O�R�J�\�� �D�Q�G��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� �D�Q�G�� �E�H�L�Q�J�� �W�K�H�� �P�R�V�W��
�H�F�R�Q�R�P�L�F�D�O�O�\�� �Y�L�D�E�O�H�� �I�R�U�� �W�K�H�� �G�H�Y�H�O�R�S�L�Q�J��
�F�R�X�Q�W�U�\�¶�V�� �Y�D�O�X�H�� �U�H�F�R�Y�H�U�\�� �V�W�U�H�D�P��
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�R�Z�Q���H-�Z�D�V�W�H�" 
 

�7�K�H���(�W�K�L�R�S�L�D�Q���0�L�Q�L�V�W�U�\�� �R�I���&�R�P�P�X�Q�L�F�D�W�L�R�Q���D�Q�G�� �,�Q�I�R�U�P�D�W�L�R�Q���7�H�F�K�Q�R�O�R�J�\�� ���0�&�,�7���� �K�D�V��
�V�H�W�� �X�S�� �D�� �³�'�H�P�D�Q�X�I�D�F�W�X�U�L�Q�J�� �)�D�F�L�O�L�W�\�� ���'�0�)���´�� �Z�K�L�F�K�� �F�R�O�O�H�F�W�H�G���������������� �G�H�Y�L�F�H�V�� �V�X�F�K�� �D�V��
�F�R�P�S�X�W�H�U�V�����W�\�S�H�Z�U�L�W�H�U�V���� �S�U�L�Q�W�H�U�V���D�Q�G���F�R�S�\�� �P�D�F�K�L�Q�H�V���I�U�R�P�� �I�H�G�H�U�D�O�� �J�R�Y�H�U�Q�P�H�Q�W���R�I�I�L�F�H�V��
�E�H�W�Z�H�H�Q�� �2�F�W�R�E�H�U�� ���������� �D�Q�G�� �'�H�F�H�P�E�H�U�� ������������ �7�K�H�� �F�R�O�O�H�F�W�H�G�� �G�H�Y�L�F�H�V�� �K�D�Y�H�� �E�H�H�Q�� �S�D�U�W�O�\��
�G�L�V�P�D�Q�W�O�H�G���D�Q�G���W�K�H���'�0�)���L�V���F�X�U�U�H�Q�W�O�\���V�H�D�U�F�K�L�Q�J���I�R�U���G�R�Z�Q�V�W�U�H�D�P���P�D�U�N�H�W�V���D�Q�G���V�R�O�X�W�L�R�Q�V��
�I�R�U�� �H�Q�G�� �S�U�R�F�H�V�V�L�Q�J�� �R�I�� �W�K�H�� �Y�D�U�L�R�X�V�� �R�X�W�S�X�W�� �I�U�D�F�W�L�R�Q�V�� ���H���J������ �V�W�H�H�O���� �D�O�X�P�L�Q�L�X�P���� �F�D�E�O�H�V����
�S�U�L�Q�W�H�G���Z�L�U�L�Q�J���E�R�D�U�G�V�����S�O�D�V�W�L�F�V��100���D�J�D�L�Q�V�W���Y�D�O�X�H���� 

 

���������� �7�K�H�� �D�G�Y�D�Q�W�D�J�H�V�� �R�I�� �P�D�Q�X�D�O��
�G�L�V�P�D�Q�W�O�L�Q�J�� �W�R�� �D�F�K�L�H�Y�H�� �K�L�J�K��
�U�H�F�R�Y�H�U�\���R�I���Y�D�O�X�D�E�O�H���P�D�W�H�U�L�D�O�V 

�6�W�X�G�L�H�V�� �K�D�Y�H�� �V�K�R�Z�Q�� �W�K�D�W�� �L�Q�� �R�U�G�H�U�� �W�R�� �U�H�D�F�K��
�W�K�H�� �K�L�J�K�H�V�W�� �U�H�F�\�F�O�L�Q�J�� �U�D�W�H�� �R�I�� �J�R�O�G�� �L�Q�� �3�&�V����
�W�K�H���E�H�V�W���V�F�H�Q�D�U�L�R���L�V���W�R���F�R�P�E�L�Q�H���W�K�H�� 
 
 

 
�P�D�[�L�P�X�P�� �O�H�Y�H�O�� �R�I�� �G�H�W�D�L�O�H�G�� �P�D�Q�X�D�O��
�G�L�V�P�D�Q�W�O�L�Q�J�� �Z�L�W�K�� �V�W�D�W�H-�R�I-�W�K�H-�D�U�W�� �U�H�I�L�Q�L�Q�J��
�I�R�U���J�R�O�G-�U�L�F�K���G�L�V�D�V�V�H�P�E�O�\���I�U�D�F�W�L�R�Q�V�����$���\�L�H�O�G��
�R�I�� ���������� �S�H�U�� �F�H�Q�W�� �R�I�� �W�K�H�� �J�R�O�G�� �F�R�Q�W�D�L�Q�H�G�� �L�Q��
�3�&�V�� �L�V�� �U�H�F�\�F�O�H�G�� �L�Q�� �&�K�L�Q�D�� �X�V�L�Q�J�� �W�K�L�V��
�P�H�W�K�R�G���� �Z�K�H�U�H�D�V�� �W�K�H�� �P�H�F�K�D�Q�L�F�D�O�� �S�U�H-
�S�U�R�F�H�V�V�L�Q�J�� �L�Q�� �*�H�U�P�D�Q�\�� �D�O�O�R�Z�H�G�� �D�� �\�L�H�O�G�� �R�I��
�R�Q�O�\���������S�H�U���F�H�Q�W���R�I���W�K�H���J�R�O�G101�� 

�� 
�6�L�G�H�E�D�U�������+�R�Z���P�X�F�K���W�L�P�H���G�R�H�V���L�W���W�D�N�H���W�R���G�L�V��

�P�D�Q�W�O�H���H-�Z�D�V�W�H�" 
 
�7�K�H�� �D�Y�H�U�D�J�H�� �W�L�P�H�� �Q�H�F�H�V�V�D�U�\�� �W�R�� �G�L�V�P�D�Q�W�O�H��
�D�Q�� �R�O�G�� �3�&�� �R�I�� ������ �N�J�� �L�V�� ������ �W�R�� ������ �P�L�Q�X�W�H�V����
�Z�K�L�F�K�� �U�H�S�U�H�V�H�Q�W�V�� �D�� �F�R�V�W�� �R�I�� ���� �¼�� ��average 
wages + 30% of the average wages to 
reflect non-labour costs)�� �L�Q�� �D�Q��
�L�Q�G�X�V�W�U�L�D�O�L�]�H�G���F�R�X�Q�W�U�\���O�L�N�H���W�K�H���8�.�� 
Other e-waste such as household 

appliances and TVs are considered less 
complex to dismantle and take only half 
the time necessary to dismantle a 
computer102. 
Mobile devices do no need dismantling, 
apart from the removal of the battery, for 
end processing, unless due to data security 
requirements. 
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�8�Q�W�L�O�� �U�H�F�H�Q�W�O�\���� �P�R�V�W�� �S�X�E�O�L�F�� �S�R�O�L�F�L�H�V�� �D�Q�G��
�S�U�L�Y�D�W�H�� �L�Q�L�W�L�D�W�L�Y�H�V�� �L�Q�� �G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V��
�K�D�Y�H�� �I�R�F�X�V�H�G�� �R�Q�� �D�W�W�U�D�F�W�L�Q�J�� �I�O�X�[�� �R�I�� �V�H�F�R�Q�G-
�K�D�Q�G�� �H�T�X�L�S�P�H�Q�W�� �W�R�� �U�H�I�X�U�E�L�V�K�� �L�W�� �D�Q�G�� �V�H�O�O�� �L�W��
�R�Q���W�K�H�L�U���Q�D�W�L�R�Q�D�O���P�D�U�N�H�W�����+�R�Z�H�Y�H�U�����H-�Z�D�V�W�H��
�V�W�U�H�D�P�V�� �D�U�H�� �L�Q�F�U�H�D�V�L�Q�J�� �T�X�L�F�N�O�\���� �V�R�� �L�W�� �K�D�V��
�E�H�F�R�P�H�� �X�U�J�H�Q�W���I�R�U�� �G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V�� �W�R��
�Z�R�U�N�� �R�Q�� �V�R�O�X�W�L�R�Q�V�� �I�R�U�� �P�D�Q�D�J�L�Q�J�� �W�K�H�V�H��
�V�W�U�H�D�P�V���� �V�X�F�K�� �D�V�� �U�D�L�V�L�Q�J�� �D�Z�D�U�H�Q�H�V�V���� �D�Q�G��
�W�U�D�L�Q�L�Q�J�� �W�K�H�L�U�� �O�R�F�D�O�� �U�H�F�\�F�O�H�U�V�� �R�Q��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\-�V�D�I�H�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G��
�G�L�V�P�D�Q�W�O�L�Q�J���S�U�D�F�W�L�F�H�V���� 

5.4 �$�S�S�U�R�S�U�L�D�W�H���G�L�V�S�R�V�D�O 

 
�,�W�� �K�D�V�� �W�R�� �E�H�� �U�H�F�R�J�Q�L�]�H�G�� �W�K�D�W�� �G�H�V�S�L�W�H�� �D�O�O��
�H�I�I�R�U�W�V���� �W�K�H�U�H�� �Z�L�O�O�� �D�O�Z�D�\�V�� �E�H�� �V�R�P�H��
�U�H�P�D�L�Q�L�Q�J�� �P�D�W�H�U�L�D�O�� �I�U�D�F�W�L�R�Q�V�� �R�I�� �H-�Z�D�V�W�H��
�W�K�D�W�� �F�D�Q�Q�R�W�� �E�H�� �U�H�X�V�H�G�� �R�U�� �U�H�F�\�F�O�H�G�� �D�Q�G�� �W�K�D�W��
�P�L�J�K�W�� �K�D�Y�H�� �W�R�� �E�H�� �G�L�V�S�R�V�H�G�� �R�I�� �E�\��
�L�Q�F�L�Q�H�U�D�W�L�R�Q�� �R�U�� �O�D�Q�G�I�L�O�O���� �7�K�H�� �F�K�D�O�O�H�Q�J�H�� �L�V��

�W�K�H�Q�� �W�R�� �L�P�S�U�R�Y�H�� �W�K�H�� �F�R�Q�G�L�W�L�R�Q�V�� �R�I�� �W�K�H�� �V�D�I�H��
�G�L�V�S�R�V�D�O���R�I���W�K�H���U�H�P�D�L�Q�L�Q�J���Z�D�V�W�H�� 
 
�:�K�\�� �O�D�Q�G�I�L�O�O�L�Q�J�� �D�Q�G�� �L�Q�F�L�Q�H�U�D�W�L�R�Q�� �V�K�R�X�O�G��
�E�H���D�Y�R�L�G�H�G�� 
 
�7�K�H�� �V�F�K�H�P�H�� �S�U�H�V�H�Q�W�H�G�� �L�Q�� �)�L�J�X�U�H�� ���� �V�K�R�Z�V��
�W�K�D�W�� �O�D�Q�G�I�L�O�O�L�Q�J�� �D�Q�G�� �L�Q�F�L�Q�H�U�D�W�L�R�Q�� �U�H�S�U�H�V�H�Q�W��
�D�Q���H�F�R�Q�R�P�L�F�� �D�Q�G���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���O�R�V�V���� �R�U���D�W��
�E�H�V�W���� �D�� �Y�H�U�\�� �O�L�P�L�W�H�G�� �S�R�W�H�Q�W�L�D�O��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �J�D�L�Q�� �L�Q�� �W�K�H�� �F�D�V�H�� �R�I��
�L�Q�F�L�Q�H�U�D�W�L�R�Q���� �,�W�� �W�K�H�U�H�I�R�U�H�� �L�O�O�X�V�W�U�D�W�H�V�� �Z�K�\��
�Q�H�L�W�K�H�U�� �O�D�Q�G�I�L�O�O�L�Q�J�� �Q�R�U�� �L�Q�F�L�Q�H�U�D�W�L�R�Q�� �D�U�H��
�V�D�W�L�V�I�D�F�W�R�U�\���V�R�O�X�W�L�R�Q�V���W�R���W�U�H�D�W���H-�Z�D�V�W�H�����H�Y�H�Q��
�W�K�R�X�J�K�� �V�R�P�H�� �I�L�Q�D�O�� �I�U�D�F�W�L�R�Q�V�� �P�D�\�� �U�H�T�X�L�U�H��
�I�L�Q�D�O���G�L�V�S�R�V�L�W�L�R�Q���L�Q���R�Q�H���R�I���W�K�H�V�H���W�Z�R���Z�D�\�V����
�,�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �D�� �G�H�V�N�W�R�S�� �F�R�P�S�X�W�H�U���� �W�K�L�V��
�V�F�K�H�P�H���V�K�R�Z�V���W�K�D�W���W�K�H���E�H�W�W�H�U���R�S�W�L�R�Q���I�R�U���W�K�H��
�K�L�J�K�H�V�W���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�Q�G���H�F�R�Q�R�P�L�F���J�D�L�Q�V��
�L�V�� �P�D�Q�X�D�O�� �G�L�V�P�D�Q�W�O�L�Q�J�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �L�Q�� �D��
�V�W�D�W�H-�R�I-�W�K�H-�D�U�W���I�D�F�L�O�L�W�\�� 
 
 
 

 
 
 

�)�L�J�X�U�H���������&�R�P�S�D�U�L�V�R�Q���R�I���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�Q�G���H�F�R�Q�R�P�L�F���J�D�L�Q�V���D�Q�G���O�R�V�V�H�V���R�I���V�H�Y�H�U�D�O���W�U�H�D�W�P�H�Q�W���R�S�W�L�R�Q�V���I�R�U��
�D���G�H�V�N�W�R�S���F�R�P�S�X�W�H�U�����E�D�V�H�G���R�Q�������������S�U�L�F�H���O�H�Y�H�O�� 

 
�6�R�X�U�F�H�����:�D�Q�J���H�W���D�O�������������� 

 
 
�7�K�H�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �/�D�E�R�X�U�� �2�U�J�D�Q�L�]�D�W�L�R�Q��
�F�R�P�S�L�O�H�G���W�K�H���O�L�V�W���E�H�O�R�Z���R�I���H-�Z�D�V�W�H���F�R�P�S�R��
�Q�H�Q�W�V�� �F�R�Q�W�D�L�Q�L�Q�J�� �K�D�]�D�U�G�R�X�V�� �V�X�E�V�W�D�Q�F�H�V����
�Z�K�L�F�K�� �L�V�� �S�U�H�V�H�Q�W�H�G�� �L�Q�� �7�D�E�O�H�� �������� �7�K�H�� �O�L�V�W��
�K�L�J�K�O�L�J�K�W�V���W�K�D�W���W�K�H�V�H���F�R�P�S�R�Q�H�Q�W�V���V�K�R�X�O�G���E�H��

�W�U�H�D�W�H�G�� �Z�L�W�K�� �S�D�U�W�L�F�X�O�D�U�� �D�W�W�H�Q�W�L�R�Q���� �D�Q�G��
�V�W�U�H�V�V�H�V�� �W�K�D�W�� �W�K�H�\�� �V�K�R�X�O�G�� �Q�R�W�� �H�Q�G�� �X�S�� �L�Q�� �D��
�O�D�Q�G�I�L�O�O�� �R�U�� �D�Q�� �L�Q�F�L�Q�H�U�D�W�R�U�� �P�L�[�H�G�� �Z�L�W�K�� �R�W�K�H�U��
�W�\�S�H�V���R�I���Z�D�V�W�H�� 
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�7�D�E�O�H���������+�D�]�D�U�G�R�X�V���F�K�H�P�L�F�D�O�V���F�R�Q�W�D�L�Q�H�G���L�Q���V�R�P�H���H-�Z�D�V�W�H 
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�6�R�X�U�F�H�����,�/�2�������������� 

 
�,�Q�� �V�K�R�U�W���� �H-�Z�D�V�W�H�� �F�R�Q�W�D�L�Q�V�� �K�H�D�Y�\�� �P�H�W�D�O�V��
���H���J������ �F�R�S�S�H�U���� �]�L�Q�F���� �F�D�G�P�L�X�P���� �P�H�U�F�X�U�\����
�H�W�F�������� �Z�K�L�F�K�� �F�D�Q�� �F�D�X�V�H�� �G�H�J�H�Q�H�U�D�W�L�Y�H��
�G�L�V�H�D�V�H�V�� �L�Q�� �O�L�Y�L�Q�J�� �R�U�J�D�Q�L�V�P�V�� ���H���J������
�3�D�U�N�L�Q�V�R�Q���� �$�O�]�K�H�L�P�H�U������ �E�O�R�R�G���� �P�H�Q�W�D�O�� �R�U��
�Q�H�U�Y�R�X�V�� �V�\�V�W�H�P�� �S�U�R�E�O�H�P�V�� �Z�K�H�Q�� �S�U�H�V�H�Q�W�� �L�Q��
�H�[�F�H�V�V�L�Y�H���F�R�Q�F�H�Q�W�U�D�W�L�R�Q�� 
 

�:�K�D�W���K�D�S�S�H�Q�V���W�R���H-�Z�D�V�W�H���L�Q���D���O�D�Q�G�I�L�O�O�" 
 

�(�Y�H�Q�� �W�K�H�� �O�D�Q�G�I�L�O�O�V�� �H�T�X�L�S�S�H�G�� �Z�L�W�K�� �V�S�H�F�L�D�O��
�O�D�\�H�U�V�� �W�R�� �S�U�H�Y�H�Q�W�� �W�K�H�� �F�R�Q�W�D�P�L�Q�D�W�L�R�Q�� �R�I�� �W�K�H��
�V�R�L�O�� �D�Q�G�� �J�U�R�X�Q�G�Z�D�W�H�U�� �W�K�U�R�X�J�K�� �O�H�D�F�K�L�Q�J�� �R�I��
�O�L�T�X�L�G�� �V�X�E�V�W�D�Q�F�H�V�� �D�U�H�� �Q�R�W�� �F�R�P�S�O�H�W�H�O�\��
�Z�D�W�H�U�W�L�J�K�W���� �0�H�U�F�X�U�\�� �I�U�R�P�� �G�H�V�W�U�R�\�H�G��
�S�U�L�Q�W�H�G�� �F�L�U�F�X�L�W�� �E�R�D�U�G�V���� �3�&�%�V�� �I�U�R�P��
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�F�R�Q�G�H�Q�V�H�U�V���� �S�R�O�\�E�U�R�P�L�Q�D�W�H�G��
�G�L�S�K�H�Q�\�O�H�W�K�H�U�V�� ���3�%�'�(�V���� �I�U�R�P�� �S�O�D�V�W�L�F�V�� �D�Q�G��
�S�U�L�Q�W�H�G�� �F�L�U�F�X�L�W�� �E�R�D�U�G�V���� �O�H�D�G�� �I�U�R�P�� �F�D�W�K�R�G�H��
�U�D�\�� �W�X�E�H�V�� �D�Q�G�� �F�D�G�P�L�X�P�� �F�R�Q�W�D�L�Q�H�G�� �L�Q�� �V�R�P�H��
�S�O�D�V�W�L�F�V�� �P�D�\�� �O�H�D�F�K�� �L�Q�W�R�� �W�K�H�� �V�R�L�O�� �D�Q�G��
�J�U�R�X�Q�G�Z�D�W�H�U�����9�D�S�R�U�L�V�D�W�L�R�Q���R�I���P�H�U�F�X�U�\���I�U�R�P��
�E�U�R�N�H�Q�� �O�D�P�S�V�� �R�U�� �R�W�K�H�U�� �F�R�P�S�R�Q�H�Q�W�V�� �L�Q�� �H-
�Z�D�V�W�H�� �F�D�Q�� �D�O�V�R�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�H�� �V�S�U�H�D�G�� �R�I��
�W�K�L�V���K�H�D�Y�\���P�H�W�D�O���L�Q���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W103�� 
 
�:�K�D�W���L�V���D���O�D�Q�G�I�L�O�O���E�D�Q�" 
 
�7�K�H�� �F�R�P�S�O�H�[�� �D�Q�G�� �W�R�[�L�F�� �Q�D�W�X�U�H�� �R�I�� �H-�Z�D�V�W�H��
�V�K�R�X�O�G�� �O�H�D�G�� �S�R�O�L�F�\�P�D�N�H�U�V�� �W�R�� �F�R�Q�V�L�G�H�U�� �L�W�� �D�V��
�V�R�P�H�W�K�L�Q�J�� �R�W�K�H�U�� �W�K�D�Q�� �³�I�L�Q�D�O�� �Z�D�V�W�H�´���� �)�R�U��
�L�Q�V�W�D�Q�F�H���� �Q�R�W�� �W�D�N�L�Q�J�� �L�Q�W�R�� �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �L�H-
�Z�D�V�W�H�� �L�J�Q�R�U�H�V�� �W�K�H�� �I�D�F�W�� �W�K�D�W�� ������ �S�H�U�� �F�H�Q�W�� �R�I��
�W�K�H�� �K�H�D�Y�\�� �P�H�W�D�O�V�� �I�R�X�Q�G�� �L�Q�� �O�D�Q�G�I�L�O�O�V�� �L�Q�� �W�K�H��
�8�Q�L�W�H�G���6�W�D�W�H�V���F�R�P�H���I�U�R�P���H-�Z�D�V�W�H104���� 
�,�Q�� �I�D�F�W���� �L�Q�� �$�X�V�W�U�D�O�L�D�� �D�Q�G�� �L�Q�� �V�R�P�H�� �8���6����
�V�W�D�W�H�V���� �H-�Z�D�V�W�H�� �O�D�Q�G�I�L�O�O�� �E�D�Q�V�� �K�D�Y�H�� �E�H�H�Q��
�L�Q�W�U�R�G�X�F�H�G�� �L�Q�� �O�H�J�L�V�O�D�W�L�R�Q105���� �7�K�L�V�� �P�H�D�Q�V��
�W�K�D�W�� �V�H�S�D�U�D�W�H�� �F�R�O�O�H�F�W�L�R�Q�� �L�V�� �P�D�Q�G�D�W�R�U�\���� �D�Q�G��
�W�K�D�W�� �H-�Z�D�V�W�H�� �V�K�R�X�O�G�� �E�H�� �K�D�Q�G�O�H�G�� �E�\��
�V�S�H�F�L�D�O�L�]�H�G�� �U�H�F�\�F�O�H�U�V���� �+�R�Z�H�Y�H�U���� �Q�R�Q-
�U�H�F�\�F�O�D�E�O�H�� �S�D�U�W�V�� �R�I�� �H-�Z�D�V�W�H�� �F�D�Q�� �V�W�L�O�O�� �E�H��
�X�O�W�L�P�D�W�H�O�\�� �G�L�V�S�R�V�H�G�� �R�I�� �X�Q�G�H�U�� �W�K�H�V�H��
�V�F�K�H�P�H�V���� �,�Q�� �W�K�H�� �(�8���� �D�� �V�S�H�F�L�I�L�F�� �G�L�U�H�F�W�L�Y�H��
�D�S�S�O�L�H�V���W�R���O�D�Q�G�I�L�O�O���P�D�Q�D�J�H�P�H�Q�W106���� 

5.5 �+�R�Z���F�D�Q���Z�H���H�Q�V�X�U�H���D�Q��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\-�V�R�X�Q�G��
�G�L�V�S�R�V�D�O���R�I���H-�Z�D�V�W�H�" 

���������� �0�L�Q�L�P�D�O�� �V�S�H�F�L�I�L�F�D�W�L�R�Q�V�� �I�R�U��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\-�V�D�I�H��
�O�D�Q�G�I�L�O�O�L�Q�J 

�:�D�V�W�H�����L�Q�F�O�X�G�L�Q�J���H-�Z�D�V�W�H���D�Q�G���L�W�V���K�D�]�D�U�G�R�X�V��
�F�R�P�S�R�Q�H�Q�W�V���� �L�V�� �V�W�L�O�O�� �G�L�V�S�R�V�H�G�� �R�I�� �L�Q��
�X�Q�F�R�Q�W�U�R�O�O�H�G�� �G�X�P�S�V�L�W�H�V�� �R�U�� �G�X�P�S�H�G�� �L�Q�� �W�K�H��
�V�W�U�H�H�W�V�� �R�U�� �L�Q�W�R�� �W�K�H�� �H�F�R�V�\�V�W�H�P�� �L�Q�� �W�K�H��
�F�R�X�Q�W�U�L�H�V�� �W�K�D�W���K�D�Y�H�� �\�H�W�� �W�R�� �I�L�Q�G�� �V�R�O�X�W�L�R�Q�V�� �W�R��
�P�D�Q�D�J�H�� �L�W�� �H�I�I�L�F�L�H�Q�W�O�\���� �Z�K�L�F�K�� �S�R�V�H�V��
�W�U�H�P�H�Q�G�R�X�V�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�U�R�E�O�H�P�V�� �D�V��
�Z�H�O�O�� �D�V�� �K�H�D�O�W�K�� �S�U�R�E�O�H�P�V�� �G�X�H�� �W�R�� �W�K�H��
�X�Q�F�R�Q�W�U�R�O�O�H�G���F�R�Q�W�D�P�L�Q�D�W�L�R�Q���R�I���D�L�U���� �V�R�L�O���D�Q�G��
�Z�D�W�H�U���� 

�$�Q���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�O�\���V�D�I�H���O�D�Q�G�I�L�O�O���L�V���R�Q�H���W�K�D�W��
�D�S�S�O�L�H�V�� �W�K�H�� ���&�V���� �F�R�Q�I�L�Q�H���� �F�R�P�S�D�F�W���� �F�R�Y�H�U��
�D�Q�G���F�R�Q�W�L�Q�X�R�X�V�O�\���P�R�Q�L�W�R�U107���� 
 
�7�K�L�V���L�P�S�O�L�H�V�� 
�x �S�U�R�S�H�U���F�R�Q�I�L�Q�L�Q�J���R�I���Z�D�V�W�H�����R�U���L�P�S�H�G�L�Q�J��

�G�L�U�H�F�W���F�R�Q�W�D�F�W���R�I���W�K�H���Z�D�V�W�H���Z�L�W�K���V�R�L�O�����V�R��
�D�V�� �W�R�� �S�U�H�Y�H�Q�W�� �L�Q�I�L�O�W�U�D�W�L�R�Q�� �R�I�� �W�R�[�L�F��
�O�L�T�X�L�G�V�� �F�R�P�L�Q�J�� �R�X�W�� �R�I�� �Z�D�V�W�H�� �D�Q�G��
�F�R�Q�W�D�P�L�Q�D�W�L�Q�J���J�U�R�X�Q�G�Z�D�W�H�U�����W�K�L�V���F�D�Q���E�H��
�G�R�Q�H�� �E�\�� �S�O�D�F�L�Q�J�� �S�O�D�V�W�L�F�� �O�L�Q�H�U�V�� �D�W�� �W�K�H��
�E�R�W�W�R�P���R�I���W�K�H���O�D�Q�G�I�L�O�O�����D�Q�G���E�\���L�Q�V�W�D�O�O�L�Q�J��
�O�H�D�F�K�D�W�H���G�U�D�L�Q�V���� 

�x �S�U�R�S�H�U�� �F�R�P�S�D�F�W�L�Q�J�� �R�I�� �Z�D�V�W�H�� �W�R�� �S�U�H�Y�H�Q�W��
�I�L�U�H�V�� 

�x �S�U�R�S�H�U�� �F�R�Y�H�U�L�Q�J�� �R�I�� �Z�D�V�W�H�� �Z�L�W�K�� �V�R�L�O�� �D�Q�G��
�H�Y�H�Q���Y�H�J�H�W�D�W�L�R�Q�����L�I���S�R�V�V�L�E�O�H�����D�Q�G 

�x �F�R�Q�W�L�Q�X�R�X�V�� �P�R�Q�L�W�R�U�L�Q�J�� �W�R�� �H�Q�V�X�U�H�� �W�K�H��
�L�Q�W�H�J�U�L�W�\���R�I���W�K�H���O�D�Q�G�I�L�O�O�� 

 
�7�K�H�U�H���V�K�R�X�O�G���D�O�V�R���E�H�� �D���E�X�I�I�H�U���D�U�H�D���� �L�G�H�D�O�O�\��
�Z�L�W�K�� �W�U�H�H�� �S�O�D�Q�W�D�W�L�R�Q�V�� �R�U�� �R�W�K�H�U�� �Y�H�J�H�W�D�W�H�G��
�V�S�D�F�H�V���V�X�U�U�R�X�Q�G�L�Q�J���W�K�H���O�D�Q�G�I�L�O�O���]�R�Q�H�����$�G�G�L��
�W�L�R�Q�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �E�H�Q�H�I�L�W�V�� �F�D�Q�� �E�H�� �G�H��
�U�L�Y�H�G���L�I���J�D�V���F�D�S�W�X�U�H���G�H�Y�L�F�H�V���D�U�H���L�Q�V�W�D�O�O�H�G���D�V��
�S�D�U�W�� �R�I�� �W�K�H�� �O�D�Q�G�I�L�O�O�� �W�R�� �D�Y�R�L�G�� �P�H�W�K�D�Q�H�� �U�H��
�O�H�D�V�H�� �I�U�R�P�� �W�K�H�� �G�H�F�R�P�S�R�V�L�W�L�R�Q�� �R�I�� �R�U�J�D�Q�L�F�V��
�W�K�D�W���F�D�Q���F�R�Q�W�U�L�E�X�W�H���W�R���F�O�L�P�D�W�H���F�K�D�Q�J�H�� 

 

���������� �,�Q�F�L�Q�H�U�D�W�L�R�Q���R�I���S�O�D�V�W�L�F�V���I�U�R�P���H-
�Z�D�V�W�H�� �L�Q�� �F�H�P�H�Q�W�� �N�L�O�Q�V���� �Q�R�W�� �D�Q��
�D�G�Y�L�V�D�E�O�H���R�S�W�L�R�Q 

 
�&�H�P�H�Q�W�� �N�L�O�Q�V�� �D�U�H�� �I�R�X�Q�G�� �D�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G����
�%�H�F�D�X�V�H�� �N�L�O�Q�V�� �U�H�T�X�L�U�H�� �V�L�J�Q�L�I�L�F�D�Q�W�� �D�P�R�X�Q�W�V��
�R�I�� �I�X�H�O�� �G�X�U�L�Q�J�� �S�U�R�F�H�V�V�H�V���� �L�W�V�� �R�S�H�U�D�W�R�U�V�� �D�U�H��
�V�R�P�H�W�L�P�H�V���L�Q�W�H�U�H�V�W�H�G���L�Q���E�X�\�L�Q�J���Z�D�V�W�H�����H�Y�H�Q��
�H-�Z�D�V�W�H���� �W�R�� �E�X�U�Q�� �D�V�� �D�� �V�X�E�V�W�L�W�X�W�H�� �I�R�U�� �R�L�O����
�7�K�H�\�� �F�O�D�L�P�� �W�K�D�W�� �D�V�� �W�K�H�� �N�L�O�Q�L�Q�J�� �V�W�D�J�H��
���F�R�P�E�X�V�W�L�R�Q���� �U�H�T�X�L�U�H�V�� �Y�H�U�\�� �K�L�J�K��
�W�H�P�S�H�U�D�W�X�U�H�V���� �K�L�J�K�H�U�� �W�K�D�Q�� �L�Q�� �X�V�X�D�O��
�L�Q�F�L�Q�H�U�D�W�L�R�Q�� �S�O�D�Q�W�V�� �I�R�U�� �P�X�Q�L�F�L�S�D�O�� �V�R�O�L�G��
�Z�D�V�W�H���� �L�W�� �L�V�� �V�D�I�H�U�� �I�R�U�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�V�� �L�W��
�G�H�V�W�U�R�\�V�� �K�D�]�D�U�G�R�X�V�� �I�U�D�F�W�L�R�Q�V���� �E�U�R�P�L�Q�D�W�H�G��
�I�O�D�P�H�� �U�H�W�D�U�G�D�Q�W�V�� ���%�)�5�V���� �L�Q�� �S�D�U�W�L�F�X�O�D�U���� �D�Q�G��
�L�W�� �S�U�H�Y�H�Q�W�V�� �W�K�H�� �H�P�L�V�V�L�R�Q�V�� �R�I�� �G�L�R�[�L�Q�V�� �D�Q�G��
�I�X�U�D�Q�V108�� 
�+�R�Z�H�Y�H�U���� �L�W���L�V���D�O�V�R���D�F�N�Q�R�Z�O�H�G�J�H�G���W�K�D�W���W�K�L�V��
�S�U�D�F�W�L�F�H���L�V���Q�R�W���D�G�Y�L�V�D�E�O�H�� 
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�x �I�R�U���V�D�Q�L�W�D�U�\���U�H�D�V�R�Q�V 
 

o �,�Q���(�W�K�L�R�S�L�D�����Z�K�H�Q���$�I�U�L�F�D��
�6�W�R�F�N�S�L�O�H�V���3�U�R�J�U�D�P�P�H�����$�6�3����
�L�Q�Y�H�V�W�L�J�D�W�H�G���W�K�H���S�R�V�V�L�E�L�O�L�W�\���R�I��
�G�L�V�S�R�V�L�Q�J���R�I���H-�Z�D�V�W�H���S�O�D�V�W�L�F�V���L�Q��
�F�H�P�H�Q�W���N�L�O�Q�V���L�Q���������������W�K�H�\��
�I�R�X�Q�G���W�K�D�W���D�E�R�X�W�������S�H�U���F�H�Q�W���R�I��
�D�O�O���P�D�W�H�U�L�D�O�V���S�X�W���L�Q�W�R���N�L�O�Q�V���O�H�D�N��
�R�X�W�����$�O�V�R�����W�K�H���R�S�H�U�D�W�L�R�Q��
�F�R�Q�G�L�W�L�R�Q���I�R�U���W�K�H���N�L�O�Q�V���L�V��
�V�X�S�S�R�V�H�G���W�R���E�H���D�W���O�R�Z���R�[�\�J�H�Q��
�O�H�Y�H�O�V�����R�I�������W�R�������S�H�U���F�H�Q�W������
�Z�K�L�F�K���L�V���L�P�S�R�V�V�L�E�O�H���W�R��
�P�D�L�Q�W�D�L�Q�����L�P�S�O�\�L�Q�J���W�K�D�W���W�K�H��
�F�R�P�S�O�H�W�H���L�Q�F�L�Q�H�U�D�W�L�R�Q���R�I��
�K�D�]�D�U�G�R�X�V���I�U�D�F�W�L�R�Q�V���G�R�H�V���Q�R�W��
�R�F�F�X�U�����$�O�V�R�����$�6�3���I�R�X�Q�G���W�K�D�W���W�K�H��
�Z�H�D�N���U�H�J�X�O�D�W�L�R�Q�V���D�Q�G��
�L�Q�V�X�I�I�L�F�L�H�Q�W���F�D�S�D�F�L�W�L�H�V���G�R���Q�R�W��
�D�O�O�R�Z���S�U�R�S�H�U���P�R�Q�L�W�R�U�L�Q�J���R�I��
�V�X�F�K���R�S�H�U�D�W�L�R�Q�V���L�Q���$�I�U�L�F�D109�� 
 

�x �D�Q�G���I�R�U���F�R�V�W���U�H�D�V�R�Q�V 
 

o �*�D�V�L�I�L�F�D�W�L�R�Q���P�L�J�K�W���E�H���V�D�I�H�U���I�R�U��
�W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W���W�K�D�Q��
�L�Q�F�L�Q�H�U�D�W�L�R�Q���D�Q�G���O�D�Q�G�I�L�O�O�L�Q�J�����E�X�W��
�L�W���L�V���P�R�U�H���H�[�S�H�Q�V�L�Y�H110����
�'�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V���P�D�\���Q�R�W��
�E�H���D�E�O�H���W�R���D�I�I�R�U�G���V�X�F�K��
�L�Q�Y�H�V�W�P�H�Q�W�V�����H�V�S�H�F�L�D�O�O�\���Z�K�H�Q��
�W�K�H���V�D�I�H�W�\���I�R�U���W�K�H���H�Q�Y�L�U�R�Q�P�H�Q�W��
�L�V���Q�R�W�������������S�U�R�Y�H�Q�� 
 

 
�5�D�W�K�H�U�� �W�K�D�Q�� �E�H�L�Q�J�� �V�R�O�G�� �W�R�� �F�H�P�H�Q�W�� �N�L�O�Q�V����
�S�O�D�V�W�L�F�V�� �F�R�Q�W�D�L�Q�L�Q�J�� �%�)�5�V�� �F�D�Q�� �E�H�� �U�H�F�\�F�O�H�G��
�E�D�F�N�� �L�Q�W�R�� �S�O�D�V�W�L�F�V�� �X�V�H�G�� �L�Q�� �(�(�(���� �$��
�S�K�R�W�R�F�R�S�L�H�U�� �P�D�Q�X�I�D�F�W�X�U�H�G�� �E�\�� �D�� �-�D�S�D�Q�H�V�H��
�F�R�P�S�D�Q�\�� �W�K�D�W�� �F�R�Q�W�D�L�Q�V�� ������ �S�H�U�� �F�H�Q�W�� �R�I��
�U�H�F�\�F�O�H�G�� �%�)�5�� �S�O�D�V�W�L�F�V�� �L�Q�� �L�W�V�� �R�X�W�H�U�� �K�R�X�V�L�Q�J��
�L�V�� �D�O�U�H�D�G�\�� �D�Y�D�L�O�D�E�O�H111���� �,�Q�� �W�K�H�� �D�E�V�H�Q�F�H�� �R�I��
�V�X�F�K�� �S�O�D�Q�W�V�� �L�Q�� �G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V���� �L�W�� �L�V��
�P�R�U�H���S�U�X�G�H�Q�W���W�R���G�L�V�S�R�V�H���R�I���W�K�H�V�H���S�O�D�V�W�L�F�V���L�Q��
�O�D�Q�G�I�L�O�O�V���H�Q�J�L�Q�H�H�U�H�G���I�R�U���K�D�]�D�U�G�R�X�V���Z�D�V�W�H�� 
 
 
 
 
 

6 �)�L�Q�D�Q�F�L�Q�J�����:�K�R���V�K�R�X�O�G��
�S�D�\���Z�K�D�W 

6.1 �:�K�\���W�K�L�V���S�R�O�L�F�\���D�U�H�D���L�V��
�L�P�S�R�U�W�D�Q�W 

 
�$�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P���� �Z�L�W�K�� �P�D�Q�\��
�V�W�D�N�H�K�R�O�G�H�U�V�� �D�Q�G�� �D�F�W�R�U�V�� �D�V�� �Z�H�O�O�� �D�V��
�R�S�H�U�D�W�L�R�Q�V�� �W�R�� �S�H�U�I�R�U�P�� �U�H�T�X�L�U�H�V�� �D�� �Z�R�U�N�D�E�O�H��
�D�Q�G���I�D�L�U���I�L�Q�D�Q�F�L�D�O���D�Q�G���H�F�R�Q�R�P�L�F���P�R�G�H�O���L�I���L�W��
�L�V�� �W�R�� �E�H�� �V�X�V�W�D�L�Q�D�E�O�H�� �D�Q�G�� �I�X�Q�F�W�L�R�Q�� �S�U�R�S�H�U�O�\����
�,�W�� �L�V�� �W�K�H�U�H�I�R�U�H�� �Y�L�W�D�O�� �W�K�D�W�� �S�R�O�L�F�\�P�D�N�H�U�V����
�Z�R�U�N�L�Q�J�� �Z�L�W�K�� �D�O�O�� �N�H�\�� �V�W�D�N�H�K�R�O�G�H�U�V��
�H�Q�J�D�J�L�Q�J�� �L�Q�� �W�K�L�V�� �D�U�H�D�� �F�R�Q�V�L�G�H�U�� �K�R�Z�� �W�K�H��
�I�L�Q�D�Q�F�L�D�O�� �P�R�G�H�O�� �V�K�R�X�O�G�� �E�H�� �H�V�W�D�E�O�L�V�K�H�G�� �W�R��
�F�R�Y�H�U�� �W�K�H�� �F�R�O�O�H�F�W�L�R�Q�� �V�L�W�H�V�� �D�Q�G�� �O�R�J�L�V�W�L�F�V��
�D�O�R�Q�J�� �Z�L�W�K�� �W�K�H�� �S�K�\�V�L�F�D�O�� �U�H�F�\�F�O�L�Q�J�� �L�W�V�H�O�I����
�$�O�R�Q�J�� �Z�L�W�K�� �W�K�H�V�H�� �R�E�O�L�J�D�W�L�R�Q�V���� �W�K�H�U�H�� �L�V�� �W�K�H��
�Q�H�H�G�� �W�R�� �U�D�L�V�H�� �D�Z�D�U�H�Q�H�V�V�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G��
�V�\�V�W�H�P���� �H�Q�V�X�U�H�� �W�K�D�W�� �V�W�D�N�H�K�R�O�G�H�U�V�� �D�U�H��
�F�R�P�S�O�\�L�Q�J���Z�L�W�K���W�K�H�L�U���R�E�O�L�J�D�W�L�R�Q�V���D�V���Z�H�O�O���D�V��
�V�H�W�W�L�Q�J�� �X�S�� �,�7�� �V�\�V�W�H�P�V�� �W�R�� �U�H�F�H�L�Y�H�� �D�Q�G��
�S�U�R�F�H�V�V���W�K�H���G�D�W�D�� 
 
�7�K�H�� �D�O�O�R�F�D�W�L�R�Q�� �R�I�� �I�L�Q�D�Q�F�L�D�O�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V��
�D�P�R�Q�J���W�K�H���U�H�O�H�Y�D�Q�W���V�W�D�N�H�K�R�O�G�H�U�V�����D�V���Z�H�O�O���D�V��
�W�K�H�L�U�� �E�R�X�Q�G�D�U�L�H�V���� �U�H�T�X�L�U�H�V�� �V�X�E�V�W�D�Q�W�L�D�O�� �D�Q�G��
�V�X�V�W�D�L�Q�H�G�� �G�L�D�O�R�J�X�H�� �E�H�W�Z�H�H�Q�� �J�R�Y�H�U�Q�P�H�Q�W����
�S�U�R�G�X�F�H�U�V�� �D�Q�G�� �R�W�K�H�U�� �U�H�O�H�Y�D�Q�W�� �V�W�D�N�H�K�R�O�G�H�U�V����
�0�D�Q�\�� �P�R�G�H�O�V�� �H�[�L�V�W���� �D�O�O�� �Z�L�W�K�� �W�K�H�L�U�� �R�Z�Q��
�P�H�U�L�W�V���D�Q�G���L�V�V�X�H�V�� 

6.2 �3�R�W�H�Q�W�L�D�O���I�L�Q�D�Q�F�L�D�O��
�V�R�X�U�F�H�V 

 
�)�U�R�P���D���J�H�Q�H�U�D�O���S�H�U�V�S�H�F�W�L�Y�H�����W�K�H�U�H���D�U�H���W�K�U�H�H��
�U�H�O�H�Y�D�Q�W�� �V�W�D�N�H�K�R�O�G�H�U�V�� �J�U�R�X�S�V�� �Z�L�W�K��
�S�R�W�H�Q�W�L�D�O���� �L�Q�G�L�Y�L�G�X�D�O�� �R�U�� �V�K�D�U�H�G����
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���I�R�U���(�R�/���(�(�(�� 
 
�x �7�K�H���H�Q�W�L�U�H���V�R�F�L�H�W�\�����$�V���H-�Z�D�V�W�H���F�D�Q���E�H��

�V�H�H�Q���D�V���D���V�R�F�L�H�W�D�O���S�U�R�E�O�H�P�����D�V���L�W���Q�R�W��
�R�Q�O�\���L�P�S�D�F�W�V���F�R�Q�V�X�P�H�U�V�����E�X�W���D�O�V�R���W�K�H��
�H�Q�W�L�U�H���S�R�S�X�O�D�W�L�R�Q�����E�R�W�K���L�Q���W�H�U�P�V���R�I��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�Q�G���V�R�F�L�H�W�D�O���L�P�S�D�F�W�V������
�V�\�V�W�H�P�V���F�R�X�O�G���E�H���I�L�Q�D�Q�F�H�G���E�\���W�K�H���H�Q�W�L�U�H��
�V�R�F�L�H�W�\�����L���H�������E�\���W�D�[�S�D�\�H�U�V������ 
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6.Financing: Who should pay what  

o �7�K�L�V���R�S�W�L�R�Q���Z�R�X�O�G���U�H�T�X�L�U�H��
�J�H�Q�H�U�D�O���W�D�[���U�H�Y�H�Q�X�H�V���W�R���E�H��
�G�L�Y�H�U�W�H�G���W�R���P�H�H�W���W�K�H���F�R�V�W�V��
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P 

�x �7�K�H���F�R�Q�V�X�P�H�U�V�����7�K�L�V���F�R�X�O�G���E�H���V�H�H�Q���D�V��
�D�Q���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���W�K�H���³�S�R�O�O�X�W�H�U��
�S�D�\�V���S�U�L�Q�F�L�S�O�H�´�����Z�K�H�U�H���W�K�H���S�R�O�O�X�W�H�U���L�V��
�U�H�F�R�J�Q�L�]�H�G���D�V���W�K�H���S�H�U�V�R�Q���U�H�V�S�R�Q�V�L�E�O�H��
�I�R�U���G�L�V�F�D�U�G�L�Q�J���D�Q���(�R�/���D�S�S�O�L�D�Q�F�H�� 

o �7�K�L�V���R�S�W�L�R�Q���Z�R�X�O�G���P�D�Q�G�D�W�H���W�K�D�W��
�W�K�H���F�R�Q�V�X�P�H�U���H�L�W�K�H�U���S�D�\���W�R��
�G�L�V�F�D�U�G���W�K�H���S�U�R�G�X�F�W���R�U���S�D�\���D���I�H�H��
�Z�K�H�Q���S�X�U�F�K�D�V�L�Q�J���W�K�H���Q�H�Z��
�S�U�R�G�X�F�W�����Z�K�L�F�K���Z�R�X�O�G���E�H��
�F�R�O�O�H�F�W�H�G���L�Q���D���F�H�Q�W�U�D�O�O�\-
�P�D�Q�D�J�H�G���I�X�Q�G���W�R���P�H�H�W���W�K�H���F�R�V�W�V��
�D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H���W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P���� 

�x �7�K�H���S�U�R�G�X�F�H�U�V�����7�K�L�V���L�V���W�K�U�R�X�J�K���W�K�H��
�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���Y�D�U�\�L�Q�J���I�R�U�P�V���R�I���W�K�H��
�³�H�[�W�H�Q�G�H�G���S�U�R�G�X�F�H�U���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�´��
�S�U�L�Q�F�L�S�O�H�����,�W���F�R�X�O�G���D�O�V�R���E�H���D�U�J�X�H�G���W�K�D�W��
�H�Y�H�Q���W�K�R�X�J�K���D���S�U�R�G�X�F�H�U���P�D�\���E�H�D�U��
�I�L�Q�D�Q�F�L�D�O���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�����F�R�Q�V�X�P�H�U�V���Z�L�O�O��
�H�Y�H�Q�W�X�D�O�O�\���S�D�\���W�K�H���(�R�/���F�R�V�W�V���D�V���S�D�U�W���R�I��
�W�K�H���S�U�R�G�X�F�W���S�U�L�F�H�����H�Y�H�Q���Z�K�H�Q���Q�R���X�S-
�I�U�R�Q�W���H�[�W�H�U�Q�D�O���F�K�D�U�J�H�V���D�U�H���S�D�L�G���D�W���S�R�L�Q�W��
�R�I���V�D�O�H�� 

- �,�Q���W�K�L�V���F�D�V�H�����W�K�H���S�U�R�G�X�F�H�U���F�D�Q���E�H���E�H�V�W��
�G�H�I�L�Q�H�G���D�V���³�Whe local manufacturer or 
importer of record of new and used 
EEE to be placed on the XYZ market 
at f�L�U�V�W���L�Q�Y�R�L�F�H���E�\���V�D�O�H���R�U���G�R�Q�D�W�L�R�Q�´���D�V��
explained in Section 2.3.2. 

- �7�K�L�V���R�S�W�L�R�Q���Z�R�X�O�G���U�H�T�X�L�U�H���S�U�R�G�X�F�H�U�V���W�R��
�P�H�H�W���W�K�H���F�R�V�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H��
�V�R�O�X�W�L�R�Q�����7�K�H�U�H���D�U�H���D���Q�X�P�E�H�U���R�I���Z�D�\�V��
�L�Q���Z�K�L�F�K���W�K�H���S�U�R�G�X�F�H�U���G�R�H�V���U�H�F�R�X�S���W�K�H��
�F�R�V�W�V���I�U�R�P���W�K�H�L�U���F�X�V�W�R�P�H�U�V�����V�X�F�K���D�V���E�\��
�L�Q�F�U�H�D�V�L�Q�J���W�K�H���V�D�O�H���S�U�L�F�H���R�I���W�K�H���L�W�H�P�� 

o It is also good practice to allow 
manufacturers, or their 
authorized representatives, to 
take over responsibility from 
the local importer where they 
have a local presence but are 
not legally responsible for the 
import of their products if they 
so wish. The local importer 
would retain producer 
responsibility, unless they could 

show proof that the 
manufacturer was taking over 
the responsibility 

- �,�Q�� �W�K�L�V�� �F�D�V�H���� �W�K�H�� �³�7�K�H�� �2�U�L�J�L�Q�D�O��
�(�T�X�L�S�P�H�Q�W�� �0�D�Q�X�I�D�F�W�X�U�H�U�´�� �L�V��
the company that manufactures 
or assembles the original 
product under its own brand 
name.  The OEM is also known 
�D�V���D���³�0�D�Q�X�I�D�F�W�X�U�H�U�´�� 

 
 
�,�Q�� �D�G�G�L�W�L�R�Q�� �W�R�� �S�R�W�H�Q�W�L�D�O�O�\�� �U�D�L�V�L�Q�J�� �P�R�Q�H�\��
�I�U�R�P�� �W�K�H�� �V�W�D�N�H�K�R�O�G�H�U�V�� �D�E�R�Y�H�� �Z�K�R�� �F�R�X�O�G��
�S�D�\���I�H�H�V���R�U���U�H�L�P�E�X�U�V�H���F�R�V�W�V�����L�W���L�V���L�P�S�R�U�W�D�Q�W��
�W�R�� �Q�R�W�H�� �W�K�D�W�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �Y�D�O�X�H�� �F�D�Q�� �E�H��
�J�H�Q�H�U�D�W�H�G���I�U�R�P���V�R�P�H���R�I���W�K�H���U�H�W�X�U�Q���V�W�U�H�D�P�V��
�R�I�� �H-�Z�D�V�W�H�� �W�K�U�R�X�J�K�� �H�I�I�L�F�L�H�Q�W�� �U�H�X�V�H�� �D�Q�G��
�U�H�F�\�F�O�L�Q�J���� 
�,�Q�� �R�U�G�H�U�� �W�R�� �P�L�Q�L�P�L�]�H�� �W�K�H�� �D�P�R�X�Q�W�� �R�I�� �H�[�W�U�D��
�I�X�Q�G�V�� �W�K�D�W�� �Q�H�H�G�� �W�R�� �E�H�� �U�D�L�V�H�G���� �F�R�O�O�H�F�W�L�R�Q��
�V�L�W�H�V�� �D�Q�G�� �U�H�F�\�F�O�H�U�V�� �V�K�R�X�O�G�� �D�Q�D�O�\�V�H�� �D�Q�G��
�V�H�S�D�U�D�W�H���H�T�X�L�S�P�H�Q�W���W�K�D�W���W�K�H�\���G�H�H�P���V�X�L�W�D�E�O�H��
�I�R�U�� �U�H�S�D�L�U�� �D�Q�G�� �U�H�X�V�H���� �7�K�H�V�H�� �S�U�R�G�X�F�W�V�� �F�R�X�O�G��
�H�L�W�K�H�U�� �E�H�� �V�R�O�G�� �W�R�� �S�U�R�I�H�V�V�L�R�Q�D�O�� �U�H�S�D�L�U��
�R�S�H�U�D�W�L�R�Q�V���R�U���U�H�S�D�L�U�H�G���L�Q-�K�R�X�V�H���Z�L�W�K���D�O�O���W�K�H��
�S�U�R�I�L�W�� �J�R�L�Q�J�� �W�R�� �P�H�H�W�� �V�R�P�H�� �R�I�� �W�K�H��
�R�S�H�U�D�W�L�R�Q�D�O�� �F�R�V�W�V���� �6�R�P�H�� �H-�Z�D�V�W�H�� �W�\�S�H�V�� �F�D�Q��
�E�H�� �U�H�F�\�F�O�H�G�� �D�W�� �D�� �S�U�R�I�L�W���� �V�X�F�K�� �D�V�� �Z�D�V�K�L�Q�J��
�P�D�F�K�L�Q�H�V���� �P�R�E�L�O�H�� �S�K�R�Q�H�V�� �D�Q�G�� �V�R�P�H�� �,�&�7��
�H�T�X�L�S�P�H�Q�W���� �6�X�F�K�� �S�U�R�G�X�F�W�V�� �G�R�� �Q�R�W�� �U�H�T�X�L�U�H��
�D�G�G�L�W�L�R�Q�D�O�� �I�L�Q�D�Q�F�L�Q�J�� �L�Q�� �R�U�G�H�U�� �W�R�� �P�H�H�W��
�W�U�H�D�W�P�H�Q�W���F�R�V�W�V�����D�O�W�K�R�X�J�K���G�H�S�H�Q�G�L�Q�J���R�Q���W�K�H��
�V�\�V�W�H�P�����W�K�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G���R�W�K�H�U���D�V�V�R�F�L�D�W�H�G��
�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H���W�D�V�N�V���P�D�\���V�W�L�O�O���U�H�T�X�L�U�H���V�R�P�H��
�V�P�D�O�O���D�P�R�X�Q�W���R�I���I�L�Q�D�Q�F�L�Q�J�� 
 

6.3 �:�K�R�� �V�K�R�X�O�G�� �U�H�F�H�L�Y�H�� �D�Q�G��
�G�L�V�W�U�L�E�X�W�H���S�D�\�P�H�Q�W�V�" 

 
�7�K�H�U�H�� �Z�L�O�O�� �E�H�� �D�� �Q�H�H�G�� �I�R�U�� �I�L�Q�D�Q�F�H�V�� �W�R�� �P�H�H�W��
�W�K�H�� �D�G�G�L�W�L�R�Q�D�O�� �F�R�V�W�V�� �L�Q�� �W�K�H�� �F�D�V�H�� �R�I�� �W�K�H��
�W�U�H�D�W�P�H�Q�W�� �R�I�� �H-�Z�D�V�W�H�� �F�R�Q�W�D�L�Q�L�Q�J�� �K�D�]�D�U�G�R�X�V��
�V�X�E�V�W�D�Q�F�H�V���� �V�X�F�K�� �D�V�� �F�R�R�O�L�Q�J�� �H�T�X�L�S�P�H�Q�W���� �R�U��
�Z�K�H�U�H�� �W�K�H�U�H�� �L�V�� �D�O�P�R�V�W�� �Q�R�� �U�H�V�D�O�H�� �P�D�U�N�H�W�²
�D�Q�G�� �W�K�X�V�� �Q�R�� �Y�D�O�X�H�²�I�R�U�� �W�K�H�� �H�[�W�U�D�F�W�H�G��
�P�D�W�H�U�L�D�O���� �O�L�N�H�� �&�5�7�� �J�O�D�V�V�� �I�U�R�P�� �W�H�O�H�Y�L�V�L�R�Q�V��
�D�Q�G���P�R�Q�L�W�R�U�V�� 
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�7�K�H�U�H�� �D�U�H�� �W�K�U�H�H�� �S�U�L�Q�F�L�S�D�O�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V��
�Z�K�R���F�R�X�O�G���O�R�J�L�F�D�O�O�\���U�H�F�H�L�Y�H���D�Q�G���D�G�P�L�Q�L�V�W�H�U��
�W�K�H�� �I�L�Q�D�Q�F�H�V�� �R�I�� �W�K�H�� �W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P����
�)�L�U�V�W�O�\���� �W�K�H�U�H�� �L�V�� �W�K�H�� �O�R�F�D�O�� �J�R�Y�H�U�Q�P�H�Q�W��
�D�J�H�Q�F�\�� �W�K�D�W�� �H�L�W�K�H�U�� �G�H�D�O�V�� �Z�L�W�K�� �E�X�V�L�Q�H�V�V���� �W�D�[��
�R�U�� �H�Y�H�Q�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W���� �6�H�F�R�Q�G�O�\���� �D��
�S�U�R�G�X�F�H�U���U�H�V�S�R�Q�V�L�E�L�O�L�W�\���R�U�J�D�Q�L�]�D�W�L�R�Q�����3�5�2����
�F�R�X�O�G�� �D�G�P�L�Q�L�V�W�H�U�� �W�K�H�� �I�L�Q�D�Q�F�H�V���� �)�L�Q�D�O�O�\���� �W�K�H��
�I�L�Q�D�Q�F�H�V�� �U�D�L�V�H�G�� �F�R�X�O�G�� �E�H�� �W�U�D�Q�V�I�H�U�U�H�G��
�G�L�U�H�F�W�O�\���W�R���U�H�F�\�F�O�H�U�V�� 
�:�K�H�Q�� �D�� �3�5�2�� �L�V�� �X�V�H�G�� �W�R�� �R�U�J�D�Q�L�]�H��

�F�R�P�S�O�L�D�Q�F�H���� �D�F�W�R�U�V�� �V�K�R�X�O�G�� �H�V�W�D�E�O�L�V�K�� �D��
�I�L�Q�D�Q�F�L�D�O�� �U�H�V�H�U�Y�H�� �L�Q�� �W�K�H�� �3�5�2�� �W�K�D�W�� �F�D�Q�� �E�H��
�X�V�H�G�� �L�Q�� �F�D�V�H�� �D�� �O�D�U�J�H�� �P�D�Q�X�I�D�F�W�X�U�H�U��
�G�L�V�D�S�S�H�D�U�V�� �I�U�R�P�� �W�K�H�� �P�D�U�N�H�W�� ���E�D�Q�N�U�X�S�W�F�\����
�D�Q�G�� �L�V�� �Q�R�� �O�R�Q�J�H�U�� �D�E�O�H�� �W�R�� �S�D�\�� �I�R�U�� �W�K�H�L�U��
�R�E�O�L�J�D�W�H�G���Y�R�O�X�P�H�V���R�I���H-�Z�D�V�W�H�����,�I���D���I�L�Q�D�Q�F�L�D�O��
�U�H�V�H�U�Y�H�� �L�V�� �Q�R�W�� �L�Q�� �S�O�D�F�H���� �W�K�L�V�� �F�R�V�W�� �Z�R�X�O�G��
�V�X�G�G�H�Q�O�\�� �I�D�O�O�� �R�Q�� �W�K�H�� �3�5�2���� �Z�K�L�F�K�� �F�R�X�O�G��
�U�H�V�X�O�W�� �L�Q�� �E�D�Q�N�U�X�S�W�F�\�� �R�I�� �W�K�H�� �3�5�2���� �6�X�F�K�� �D��
�I�L�Q�D�Q�F�L�D�O�� �U�H�V�H�U�Y�H�� �V�K�R�X�O�G�� �Q�R�W�� �H�[�F�H�H�G�� �R�Q�H��
�\�H�D�U�¶�V���W�X�U�Q�R�Y�H�U���R�I���W�K�H���V�\�V�W�H�P�� 
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Government PRO Recyclers 

Pros  
�x Helps ensure efficient 

use of resources 
�x Impartial stakeholder 

�x Helps ensure 
efficient use 
of resources 

Cons 

�x Potential for funds to disappear 
into general government 
revenue and not be used 
specifically for take-back 
activities 

�x Creates additional 
layer of bureaucracy 

�x Complex to 
administer 

 

6.4 �3�R�O�L�F�\���2�S�W�L�R�Q�V 

 
�%�D�V�H�G���R�Q���W�K�H���G�L�I�I�H�U�H�Q�F�H�V���L�Q���W�K�H���R�S�H�U�D�W�L�R�Q�D�O��
�D�Q�G���I�L�Q�D�Q�F�L�D�O���V�W�U�X�F�W�X�U�H�V���R�I���V�\�V�W�H�P�V���L�Q���S�O�D�F�H��
�D�U�R�X�Q�G���W�K�H���Z�R�U�O�G�����L�W���L�V���S�R�V�V�L�E�O�H���W�R���G�H�I�L�Q�H���D�W��
�O�H�D�V�W���W�K�U�H�H���J�H�Q�H�U�L�F���I�L�Q�D�Q�F�L�Q�J���P�R�G�H�O�V���� 
�x �7�K�H�� �I�L�U�V�W�� �P�R�G�H�O�� �O�R�R�N�V�� �W�R�� �V�H�W�� �X�S-�I�U�R�Q�W��

�I�H�H�V�� �W�R�� �E�H�� �S�D�L�G�� �E�\�� �W�K�H�� �S�U�R�G�X�F�H�U�� �Z�K�H�Q��
�W�K�H���S�U�R�G�X�F�W���L�V���S�O�D�F�H�G���R�Q���W�K�H���P�D�U�N�H�W���� 

�x �6�H�F�R�Q�G�O�\�����W�K�H�U�H���L�V���W�K�H���P�R�G�H�O���W�K�D�W���P�D�N�H�V��
�W�K�H�� �S�H�U�V�R�Q�� �R�U�� �H�Q�W�L�W�\�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U��
�G�L�V�S�R�V�L�Q�J�� �R�I�� �W�K�H�� �H-�Z�D�V�W�H�� �I�L�Q�D�Q�F�L�D�O�O�\��
�O�L�D�E�O�H���I�R�U���W�K�H���F�R�V�W���R�I���W�K�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G��
�U�H�F�\�F�O�L�Q�J���� 

�x �$�� �W�K�L�U�G�� �W�\�S�H�� �X�V�H�V�� �P�D�U�N�H�W�� �V�K�D�U�H��
�I�L�Q�D�Q�F�L�Q�J���P�R�G�H�O�V�����Z�K�L�F�K���V�H�H�N���W�R���U�H�F�R�X�S��
�D�O�O�� �W�K�H�� �D�F�W�X�D�O�� �R�S�H�U�D�W�L�R�Q�D�O�� �F�R�V�W�V�� �R�I��
�U�X�Q�Q�L�Q�J���W�K�H���W�D�N�H-�E�D�F�N���V�\�V�W�H�P�� 

���������� �8�S-�I�U�R�Q�W���I�H�H���P�R�G�H�O�V 

�,�Q�� �D�Q�� �X�S-�I�U�R�Q�W�� �F�R�V�W�� �P�R�G�H�O���� �S�U�R�G�X�F�H�U�V�� �I�L��

�Q�D�Q�F�H�� �D�O�O�� �D�F�W�L�Y�L�W�L�H�V�� �L�Q�� �W�K�H�� �V�\�V�W�H�P�� �D�W�� �W�K�H��
�W�L�P�H�� �R�I�� �S�O�D�F�L�Q�J�� �D�� �S�U�R�G�X�F�W�� �R�Q�� �W�K�H�� �P�D�U�N�H�W����
�)�R�U�� �H�[�D�P�S�O�H���� �W�K�L�V�� �F�D�Q�� �E�H�� �D�F�F�R�P�S�O�L�V�K�H�G�� �E�\��
�M�R�L�Q�L�Q�J�� �D�� �3�5�2���� �R�U�� �E�\�� �I�L�Q�D�Q�F�L�Q�J�� �W�K�H�L�U�� �R�Z�Q��
�W�D�N�H-�E�D�F�N�� �V�\�V�W�H�P�� �R�U�� �F�R�O�O�H�F�W�L�Y�H�� �F�R�P�S�O�L�D�Q�F�H��
�V�F�K�H�P�H���� 
�,�Q�� �W�K�H�� �P�D�M�R�U�L�W�\�� �R�I�� �F�D�V�H�V���� �S�U�R�G�X�F�H�U�V�� �M�R�L�Q�� �D��
�3�5�2���D�Q�G���S�D�\���W�K�H�L�U���G�H�W�H�U�P�L�Q�H�G���V�K�D�U�H���R�I���W�K�H��
�F�R�V�W�V�� �I�R�U�� �W�D�N�H-�E�D�F�N�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �S�U�R��
�J�U�D�P�P�H�V�� �D�Q�G�� �D�O�O�� �R�W�K�H�U�� �V�H�U�Y�L�F�H�V�� �S�U�R�Y�L�G�H�G��
�E�\���W�K�H���V�F�K�H�P�H�����7�K�H���F�R�V�W���F�R�X�O�G���E�H���E�D�V�H�G���R�Q��
�W�K�H���Q�X�P�E�H�U���R�I���X�Q�L�W�V���V�R�O�G���R�U���W�K�H���W�R�W�D�O���Z�H�L�J�K�W��
�R�I�� �S�U�R�G�X�F�W�V�� �V�R�O�G���� �D�Q�G�� �L�W�� �L�V�� �G�H�W�H�U�P�L�Q�H�G�� �E�\��
�W�K�H�� �V�F�K�H�P�H�� �R�Q�� �W�K�H�� �E�D�V�L�V�� �R�I�� �S�D�V�W�� �U�H�F�\�F�O�L�Q�J��
�F�R�V�W�V���R�U���H�V�W�L�P�D�W�L�R�Q���R�I���I�X�W�X�U�H���F�R�V�W�V�� 
�6�F�K�H�P�H�V�� �X�V�X�D�O�O�\�� �D�V�V�H�V�V�� �F�R�P�S�O�L�D�Q�F�H�� �F�R�V�W�V��
�R�Q�� �W�K�H�� �E�D�V�L�V�� �R�I�� �I�H�H�V�� �F�K�D�U�J�H�G�� �E�\�� �W�U�H�D�W�P�H�Q�W��
�S�O�D�Q�W�V���D�Q�G���O�R�J�L�V�W�L�F�V���S�D�U�W�Q�H�U�V�����7�K�H���F�R�V�W�V���F�D�Q��
�D�Q�G�� �V�K�R�X�O�G�� �E�H�� �U�H�Y�L�V�H�G�� �U�H�J�X�O�D�U�O�\�� �L�Q�� �D�F�F�R�U�G��
�D�Q�F�H�� �Z�L�W�K�� �V�S�H�F�L�I�L�F�� �V�W�D�W�H�P�H�Q�W�V�� �L�Q�� �W�K�H�� �F�R�Q��
�W�U�D�F�W�V���E�H�W�Z�H�H�Q���W�K�H���F�R�P�S�O�L�D�Q�F�H���V�F�K�H�P�H���D�Q�G��
�W�K�H���S�U�R�G�X�F�H�U�V���� 
�7�K�H���F�R�P�S�O�L�D�Q�F�H���F�R�V�W���P�R�G�H�O���L�Q�F�O�X�G�H�V���G�L�U�H�F�W��
�L�Q�Y�R�O�Y�H�P�H�Q�W���R�I���S�U�R�G�X�F�H�U�V���D�V���V�W�D�N�H�K�R�O�G�H�U���L�Q��
�W�K�H���I�L�Q�D�Q�F�L�Q�J���R�I���W�K�H���V�\�V�W�H�P�� 
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6.Financing: Who should pay what  

 
�&�D�V�H���6�W�X�G�\���������8�S-�I�U�R�Q�W���I�H�H���P�R�G�H�O���L�Q���&�K�L�Q�D112 

 
�7�K�H�� �U�H�F�H�Q�W�O�\-�H�Q�D�F�W�H�G�� �&�K�L�Q�H�V�H�� �U�H�J�X�O�D�W�L�R�Q�� �R�Q�� �0�D�Q�D�J�H�P�H�Q�W�� �R�I�� �W�K�H�� �5�H�F�\�F�O�L�Q�J�� �D�Q�G�� �'�L�V�S�R�V�D�O�� �R�I��
�:�(�(�(���L�Q�������������P�D�U�N�H�G���W�K�H���V�W�D�U�W���R�I���(�3�5���U�H�V�S�R�Q�V�L�E�L�O�L�W�L�H�V���L�Q���W�K�H���F�R�X�Q�W�U�\�����8�Q�G�H�U���W�K�H���U�H�J�X�O�D�W�L�R�Q����
�S�U�R�G�X�F�H�U�V�� �R�I�� �H�T�X�L�S�P�H�Q�W�� �F�R�Y�H�U�H�G�� �E�\�� �W�K�H�� �O�H�J�L�V�O�D�W�L�R�Q���� �L�Q�� �W�K�L�V�� �F�D�V�H�� �7�9�V���� �U�H�I�U�L�J�H�U�D�W�R�U�V���� �Z�D�V�K�L�Q�J��
�P�D�F�K�L�Q�H�V�����D�L�U���F�R�Q�G�L�W�L�R�Q�H�U�V���D�Q�G���F�R�P�S�X�W�H�U�V�����D�U�H���U�H�T�X�L�U�H�G���W�R���S�D�\���D���I�H�H���L�Q���R�U�G�H�U���W�R���E�H���O�H�J�D�O�O�\���D�E�O�H��
�W�R���S�O�D�F�H���S�U�R�G�X�F�W�V���R�Q���W�K�H���&�K�L�Q�H�V�H���P�D�U�N�H�W�����,�Q���W�K�L�V���F�D�V�H�����S�U�R�G�X�F�H�U�V���D�U�H���G�H�I�L�Q�H�G���D�V���W�K�H���H�Q�W�L�W�\���S�O�D�F��
�L�Q�J���W�K�H���S�U�R�G�X�F�W���R�Q���W�K�H���&�K�L�Q�H�V�H���P�D�U�N�H�W���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���S�U�L�Q�F�L�S�O�H���G�H�I�L�Q�H�G���L�Q���6�H�F�W�L�R�Q������������
�7�K�H���I�H�H�V���D�U�H���S�D�L�G���G�L�U�H�F�W�O�\���W�R���W�K�H���J�R�Y�H�U�Q�P�H�Q�W-�P�D�Q�D�J�H�G���³�V�S�H�F�L�D�O�L�]�H�G���I�X�Q�G�´�����Z�K�L�F�K���W�K�H�Q���G�L�V�W�U�L�E��
�X�W�H�V�� �W�K�H�� �P�R�Q�H�\�� �D�V�� �U�H�T�X�L�U�H�G���� �7�K�H�� �P�D�L�Q�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �D�F�W�L�Y�L�W�\�� �L�V�� �W�R�� �F�R�P�S�H�Q�V�D�W�H�� �U�H�J�L�V�W�H�U�H�G�� �U�H�F�\��
�F�O�H�U�V���I�R�U���K�D�Y�L�Q�J���W�U�H�D�W�H�G���F�R�Y�H�U�H�G���S�U�R�G�X�F�W�V�� 
�7�K�H���I�H�H���V�W�U�X�F�W�X�U�H���I�R�U���S�O�D�F�L�Q�J���S�U�R�G�X�F�W�V���R�Q���W�K�H���P�D�U�N�H�W���D�Q�G���W�K�H���V�X�E�V�L�G�\���J�L�Y�H�Q���W�R���W�K�H���U�H�F�\�F�O�H�U�V���I�R�U��
�W�U�H�D�W�P�H�Q�W���D�U�H���O�L�V�W�H�G���E�H�O�R�Z�� 
 

�� 
 
�7�K�H���O�D�U�J�H���G�L�V�F�U�H�S�D�Q�F�\���D�F�F�R�X�Q�W�V���I�R�U���W�K�H���I�D�F�W���W�K�D�W���W�K�H���&�K�L�Q�H�V�H���J�R�Y�H�U�Q�P�H�Q�W���R�Q�O�\���H�[�S�H�F�W�V���D���I�U�D�F��
�W�L�R�Q���R�I���W�K�H���S�U�R�G�X�F�W�V���S�O�D�F�H�G���R�Q���W�K�H���P�D�U�N�H�W���W�R���H�Q�G���X�S���E�H�L�Q�J���S�U�R�F�H�V�V�H�G���E�\���D�S�S�U�R�Y�H�G���W�U�H�D�W�P�H�Q�W���I�D��
�F�L�O�L�W�L�H�V�����G�X�H���W�R���W�K�H���D�F�W�L�Y�H���L�Q�I�R�U�P�D�O���V�H�F�W�R�U�����7�K�H���J�R�Y�H�U�Q�P�H�Q�W���L�V���N�H�H�S�L�Q�J���W�K�H���O�H�Y�H�O���R�I���W�K�H���W�U�H�D�W�P�H�Q�W��
�V�X�E�V�L�G�L�H�V���X�Q�G�H�U���U�H�J�X�O�D�U���U�H�Y�L�H�Z�� 
 
 
 
�+�L�V�W�R�U�L�F�D�O���Z�D�V�W�H���D�Q�G���9�L�V�L�E�O�H���)�H�H�V 
 
 
�6�L�Q�F�H�� �U�H�W�U�R�D�F�W�L�Y�H�� �O�H�J�L�V�O�D�W�L�R�Q�� �L�V�� �D�Y�R�L�G�H�G�� �D�V��
�P�X�F�K�� �D�V�� �S�R�V�V�L�E�O�H���� �W�K�H�U�H�� �Q�H�H�G�V�� �W�R�� �E�H�� �D��
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�S�U�R�G�X�F�W�� �W�\�S�H�� �F�U�R�V�V�� �I�L�Q�D�Q�F�L�Q�J�� �W�K�H�� �U�H�F�\�F�O�L�Q�J��
�F�R�V�W�V���R�I���R�W�K�H�U���S�U�R�G�X�F�W���W�\�S�H�V�� 

���������� �(�Q�G-�R�I-�O�L�I�H���I�H�H 

�$�Q�� �(�R�/�� �I�H�H�� �L�V�� �S�D�L�G�� �E�\�� �J�H�Q�H�U�D�W�R�U�V�� �R�I�� �H-
�Z�D�V�W�H�����L���H�������W�K�H���O�D�V�W���R�Z�Q�H�U���R�I���D���S�U�R�G�X�F�W���Z�K�R��
�G�H�F�L�G�H�V�� �W�R�� �U�H�F�\�F�O�H�� �L�W���� �W�R�� �D�Q�� �H�Q�W�L�W�\�� �Z�K�R��
�D�V�V�X�P�H�V�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �I�R�U�� �U�H�F�\�F�O�L�Q�J�� �W�K�H�� �H-
�Z�D�V�W�H���D�W���W�K�H���P�R�P�H�Q�W���W�K�D�W���L�W���L�V���K�D�Q�G�H�G���R�Y�H�U��
�W�R�� �W�K�H�� �U�H�F�\�F�O�H�U���� �7�K�H�� �I�H�H�� �F�R�Y�H�U�V�� �F�R�O�O�H�F�W�L�R�Q��
�D�Q�G���U�H�F�\�F�O�L�Q�J���F�R�V�W�V�� 
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�,�Q���W�K�H���-�D�S�D�Q�H�V�H���P�R�G�H�O�����F�R�Q�V�X�P�H�U�V���D�U�H���R�E�O�L�J�D�W�H�G���W�R���S�D�\���W�K�H���Q�H�F�H�V�V�D�U�\���I�H�H�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���W�K�H��
�W�U�D�Q�V�S�R�U�W���D�Q�G�� �U�H�F�\�F�O�L�Q�J���R�I���W�K�H���D�S�S�O�L�D�Q�F�H�� �I�R�U���W�K�H���F�R�Y�H�U�H�G���S�U�R�G�X�F�W�V���� �8�V�X�D�O�O�\���� �F�R�Q�V�X�P�H�U�V�� �U�H�W�X�U�Q��
�W�K�H�L�U�� �H-�Z�D�V�W�H�� �W�R�� �W�K�H�� �U�H�W�D�L�O�H�U�� �W�K�H�\�� �S�X�U�F�K�D�V�H�G�� �W�K�H�� �S�U�R�G�X�F�W�� �I�U�R�P�� �R�U���Z�K�H�U�H�� �W�K�H�\�� �D�U�H�� �S�X�U�F�K�D�V�L�Q�J�� �D��
�Q�H�Z�� �R�Q�H���� �,�Q�� �V�R�P�H�� �F�D�V�H�V���� �W�K�H�� �O�R�F�D�O�� �P�X�Q�L�F�L�S�D�O�L�W�\�� �F�R�O�O�H�F�W�L�R�Q�� �V�\�V�W�H�P�� �F�D�Q�� �D�O�V�R�� �S�H�U�I�R�U�P�� �W�K�L�V�� �U�R�O�H����
�7�K�H�V�H���U�H�W�D�L�O�H�U�V���D�U�H���D�O�O�R�Z�H�G���W�R���F�K�D�U�J�H���F�R�O�O�H�F�W�L�R�Q���D�Q�G���U�H�F�\�F�O�L�Q�J���I�H�H�V���W�R���F�R�Q�V�X�P�H�U�V�����7�K�H���U�H�W�D�L�O�H�U�V��
�G�R���Q�R�W���Q�R�U�P�D�O�O�\���G�R���W�K�H���U�H�F�\�F�O�L�Q�J���D�Q�G���L�Q���J�H�Q�H�U�D�O�����W�K�H�\���W�U�D�Q�V�I�H�U���W�K�H���S�U�R�G�X�F�W���W�R���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U����
�0�D�Q�X�I�D�F�W�X�U�H�U�V�� �D�U�H�� �D�O�V�R�� �D�O�O�R�Z�H�G�� �W�R�� �F�K�D�U�J�H�� �W�K�H�� �U�H�W�D�L�O�H�U�� �I�R�U�� �W�K�H�� �D�F�W�X�D�O�� �F�R�V�W�V�� �R�I�� �U�H�F�\�F�O�L�Q�J�� �W�K�H��
�S�U�R�G�X�F�W�����$�W���H�D�F�K���V�W�D�J�H���W�K�H���P�L�Q�L�V�W�U�\���L�Q���F�K�D�U�J�H�����0�(�7�,�����P�D�\���R�U�G�H�U���D���U�H�W�D�L�O�H�U���R�U�� �P�D�Q�X�I�D�F�W�X�U�H�U���W�R��
�D�O�W�H�U���W�K�H�L�U���I�H�H���L�I���W�K�H�\���F�R�Q�V�L�G�H�U���W�K�H���F�K�D�U�J�H���W�R���E�H���G�L�V�S�U�R�S�R�U�W�L�R�Q�D�W�H�� 
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6.Financing: Who should pay what  

�$�Q�D�O�\�V�L�V���R�I���H�Q�G-�R�I-�O�L�I�H���I�H�H���P�R�G�H�O 
�-�D�S�D�Q�� �L�V�� �W�K�H�� �R�Q�O�\�� �F�R�X�Q�W�U�\�� �L�Q�� �W�K�H�� �Z�R�U�O�G�� �W�R��
�L�P�S�O�H�P�H�Q�W�� �V�X�F�K�� �D�� �V�\�V�W�H�P���� �D�Q�G�� �D�V�� �V�X�F�K���� �L�W��
�S�U�R�Y�L�G�H�V�� �W�K�H�� �R�Q�O�\�� �H�[�D�P�S�O�H�� �R�I�� �W�K�H�� �P�R�G�H�O����
�7�K�H�� �-�D�S�D�Q�H�V�H�� �P�R�G�H�O�� �L�V�� �D�O�V�R�� �R�Q�H�� �R�I�� �W�K�H��
�R�O�G�H�V�W���O�H�J�D�O�O�\-�E�L�Q�G�L�Q�J���V�\�V�W�H�P�V���L�Q���W�K�H���Z�R�U�O�G��
�D�Q�G���K�D�V���E�H�H�Q���L�Q���R�S�H�U�D�W�L�R�Q���V�L�Q�F�H������������ 
�7�K�H���D�G�Y�D�Q�W�D�J�H�V���R�I���W�K�H���V�\�V�W�H�P���L�V���W�K�D�W���I�X�Q�G�V��
�D�U�H���R�Q�O�\���J�L�Y�H�Q���Z�K�H�Q���D�Q���L�W�H�P���D�F�W�X�D�O�O�\���Q�H�H�G�V��
�W�R���E�H���U�H�F�\�F�O�H�G�����D�Q�G���W�K�H���F�R�V�W�V���Z�L�O�O���U�H�I�O�H�F�W���W�K�H��
�D�F�W�X�D�O�� �F�R�V�W�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �W�U�H�D�W�L�Q�J�� �W�K�H��
�L�W�H�P�����7�K�L�V���H�Q�V�X�U�H�V���W�K�D�W���W�K�H�U�H���L�V���Q�R���E�X�L�O�G���X�S��
�R�I���K�X�J�H���V�X�U�S�O�X�V�H�V���E�\���J�R�Y�H�U�Q�P�H�Q�W���R�I���3�5�2�V�� 
�&�R�Q�Y�H�U�V�H�O�\���� �W�K�H�U�H�� �L�V�� �D�� �V�L�J�Q�L�I�L�F�D�Q�W�� �S�R�W�H�Q�W�L�D�O��
�W�K�D�W���L�P�S�O�H�P�H�Q�W�L�Q�J�� �D�Q�� �H�Q�G-�R�I-�O�L�I�H�� �I�H�H�� �F�R�X�O�G��
�D�F�W�� �D�V�� �D�� �G�L�V�L�Q�F�H�Q�W�L�Y�H�� �I�R�U�� �W�K�H�� �F�R�Q�V�X�P�H�U�� �W�R��
�K�D�Y�H�� �W�K�H�� �S�U�R�G�X�F�W�� �U�H�F�\�F�O�H�G���� �V�L�Q�F�H�� �U�H�F�\�F�O�L�Q�J��
�I�H�H�V���L�Q���-�D�S�D�Q���Y�D�U�\���I�U�R�P���������������W�R���������������<�H�Q��
��������-����������114���7�K�H�U�H�� �L�V�� �V�R�P�H�� �H�Y�L�G�H�Q�F�H�� �W�K�D�W��
�W�K�H�� �-�D�S�D�Q�H�V�H�� �V�\�V�W�H�P�� �L�V�� �O�H�V�V�� �H�I�I�L�F�L�H�Q�W�� �D�W��
�F�R�O�O�H�F�W�L�Q�J�� �W�K�H�� �O�D�U�J�H�� �K�R�X�V�H�K�R�O�G�� �D�S�S�O�L�D�Q�F�H�V��
�D�Q�G�� �F�R�R�O�L�Q�J�� �D�Q�G�� �I�U�H�H�]�L�Q�J�� �H�T�X�L�S�P�H�Q�W�� �W�K�D�Q��
�P�R�V�W�� �(�8�� �F�R�X�Q�W�U�L�H�V���� �:�K�H�U�H�D�V�� �L�Q�� �W�K�H��
�1�H�W�K�H�U�O�D�Q�G�V�� �V�K�R�Z�V�� �D�� �F�R�O�O�H�F�W�L�R�Q�� �U�D�W�H�� �R�I�� ������
�S�H�U�� �F�H�Q�W�� �I�R�U�� �/�+�$115���D�Q�G�� ������ �S�H�U�� �F�H�Q�W�� �I�R�U��
�F�R�R�O�L�Q�J�� �D�Q�G�� �I�U�H�H�]�L�Q�J116���H�T�X�L�S�P�H�Q�W�� �E�D�V�H�G��
�R�Q�� �W�K�H�� �W�R�W�D�O�� �D�P�R�X�Q�W�� �R�I�� �W�K�H�V�H�� �L�W�H�P�V�� �D�U�L�V�L�Q�J��
�D�V�� �Z�D�V�W�H���� �-�D�S�D�Q�� �R�Q�O�\�� �V�K�R�Z�V�� �D�� �F�R�O�O�H�F�W�L�R�Q��
�U�D�W�H�� �R�I�� ������ �S�H�U�� �F�H�Q�W117���� �7�K�H�� �U�H�P�D�L�Q�L�Q�J�� ������
�S�H�U�� �F�H�Q�W�� �L�V�� �H�L�W�K�H�U�� �H�[�S�R�U�W�H�G�� �������� �W�R�� ������ �S�H�U��
�F�H�Q�W���� �R�U�� �X�Q�D�F�F�R�X�Q�W�H�G�� �I�R�U�� �������� �W�R�� ������ �S�H�U��
�F�H�Q�W���� 

���������� �0�D�U�N�H�W���V�K�D�U�H���I�H�H���P�R�G�H�O�V 

�7�K�H�� �R�W�K�H�U�� �P�D�M�R�U�� �I�L�Q�D�Q�F�L�Q�J�� �P�R�G�H�O��
�D�S�S�U�R�D�F�K�H�V�� �W�K�H�� �L�V�V�X�H�� �I�U�R�P�� �W�K�H�� �R�S�S�R�V�L�W�H��
�S�H�U�V�S�H�F�W�L�Y�H���� �5�D�W�K�H�U�� �W�K�D�Q�� �V�H�H�N�L�Q�J�� �W�R�� �U�D�L�V�H��
�I�X�Q�G�V�� �I�U�R�P�� �S�U�R�G�X�F�H�U�V�� �D�V�� �S�U�R�G�X�F�W�V�� �D�U�H��
�S�O�D�F�H�G�� �R�Q�� �W�K�H�� �P�D�U�N�H�W�� �W�R�� �F�R�Y�H�U�� �F�R�V�W�V�� �W�K�D�W��

�Z�L�O�O�� �D�U�L�V�H�� �P�D�Q�\�� �\�H�D�U�V�� �I�U�R�P�� �W�K�H�Q���� �P�D�U�N�H�W��
�V�K�D�U�H�� �P�R�G�H�O�V�� �I�X�Q�G�� �W�K�H�P�V�H�O�Y�H�V��
�U�H�W�U�R�V�S�H�F�W�L�Y�H�O�\���� �:�K�D�W�� �W�K�L�V�� �P�H�D�Q�V�� �L�V�� �W�K�D�W��
�R�Q�F�H�� �W�K�H�� �F�R�V�W�V�� �R�I�� �D�G�P�L�Q�L�V�W�H�U�L�Q�J�� �W�K�H�� �W�D�N�H-
�E�D�F�N�� �V�\�V�W�H�P�� �D�U�H�� �N�Q�R�Z�Q���� �D�Q�G�� �X�V�X�D�O�O�\�� �K�D�Y�H��
�E�H�H�Q���V�S�H�Q�W���D�Q�G���L�Q�Y�R�L�F�H�G�����W�K�L�V���I�L�[�H�G���D�P�R�X�Q�W��
�L�V�� �W�K�H�Q�� �G�L�Y�L�G�H�G�� �E�H�W�Z�H�H�Q�� �W�K�H�� �U�H�J�L�V�W�H�U�H�G��
�S�U�R�G�X�F�H�U�V���� �7�K�L�V�� �H�Q�V�X�U�H�V�� �W�K�D�W�� �P�D�Q�\�� �R�I�� �W�K�H��
�L�V�V�X�H�V�� �U�D�L�V�H�G�� �D�E�R�Y�H�� �D�U�R�X�Q�G�� �I�H�H�� �I�O�H�[�L�E�L�O�L�W�\����
�U�X�Q�Q�L�Q�J�� �V�X�U�S�O�X�V�H�V�� �D�Q�G�� �S�U�R�E�O�H�P�D�W�L�F�� �G�H�I�L�F�L�W�V��
�D�U�H���D�O�O���U�H�V�R�O�Y�H�G�� 
�7�K�H�� �F�H�Q�W�U�D�O�� �L�V�V�X�H�� �I�R�U�� �W�K�L�V�� �I�L�Q�D�Q�F�L�Q�J�� �P�R�G�H�O��
�L�V���W�K�H�Q���K�R�Z���W�R���G�L�Y�L�G�H���X�S���W�K�H���F�R�V�W�V���E�H�W�Z�H�H�Q��
�W�K�H�� �S�U�R�G�X�F�H�U�V���� �7�Z�R�� �S�U�L�Q�F�L�S�O�H�� �P�R�G�H�O�V�� �K�D�Y�H��
�H�Y�R�O�Y�H�G�����R�Q�H���E�D�V�H�G���R�Q���W�K�H���S�U�R�G�X�F�W�V���S�O�D�F�H�G��
�R�Q�� �W�K�H�� �P�D�U�N�H�W�� �D�Q�G�� �W�K�H�� �R�W�K�H�U���O�R�R�N�L�Q�J�� �D�W�� �W�K�H��
�S�K�\�V�L�F�D�O�� �U�H�W�X�U�Q�V�� �E�H�L�Q�J�� �U�H�F�H�L�Y�H�G�� �D�Q�G��
�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H���U�H�V�S�H�F�W�L�Y�H���P�D�U�N�H�W���V�K�D�U�H�V��
�R�I���W�K�H���S�U�R�G�X�F�H�U�V���� 
 
�3�2�0���E�D�V�H�G���P�D�U�N�H�W���V�K�D�U�H���P�R�G�H�O�V 
�$�� �P�R�G�H�O�� �L�V�� �X�V�H�G�� �W�R�� �D�O�O�R�F�D�W�H�� �W�K�H�� �P�D�U�N�H�W��
�V�K�D�U�H�� �E�D�V�H�G�� �R�Q�� �W�K�H�� �Y�R�O�X�P�H�� �R�I�� �S�U�R�G�X�F�W��
�S�O�D�F�H�G���R�Q���W�K�H���P�D�U�N�H�W���L�Q���D���J�L�Y�H�Q���W�L�P�H�I�U�D�P�H����
�X�V�X�D�O�O�\�� �R�Q�H�� �\�H�D�U���� �,�Q�� �R�U�G�H�U�� �W�R�� �D�Y�R�L�G�� �F�U�R�V�V-
�V�X�E�V�L�G�L�V�D�W�L�R�Q�����W�K�H���P�D�U�N�H�W���V�K�D�U�H���L�V���J�H�Q�H�U�D�O�O�\��
�F�D�O�F�X�O�D�W�H�G�� �H�L�W�K�H�U�� �D�W�� �D�� �S�U�R�G�X�F�W�� �R�U�� �S�U�R�G�X�F�W��
�F�D�W�H�J�R�U�\���O�H�Y�H�O�� 
�7�K�H�� �R�E�O�L�J�D�W�L�R�Q�� �R�Q�� �S�U�R�G�X�F�H�U�V�� �F�R�P�H�V�� �L�Q�� �W�Z�R��
�I�R�U�P�V���� �)�L�U�V�W�O�\���� �W�K�H�U�H�� �F�D�Q�� �E�H�� �D�� �U�H�T�X�L�U�H�P�H�Q�W��
�W�R�� �S�D�\�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �S�H�U�F�H�Q�W�D�J�H�� �R�I�� �W�K�H�� �W�R�W�D�O��
�R�S�H�U�D�W�L�Q�J���F�R�V�W�V���R�I���W�K�H���H�Q�W�L�W�\���F�R�O�O�H�F�W�L�Q�J���D�Q�G��
�U�H�F�\�F�O�L�Q�J�� �W�K�H�� �H-�Z�D�V�W�H�� �D�U�L�V�L�Q�J�� �R�Q�� �W�K�H�L�U��
�E�H�K�D�O�I���� �$�O�W�H�U�Q�D�W�L�Y�H�O�\���� �F�O�H�D�U�L�Q�J�� �K�R�X�V�H�V��
���H�Q�W�L�W�L�H�V�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �W�K�H�� �D�O�O�R�F�D�W�L�R�Q�� �R�I��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �E�H�W�Z�H�H�Q�� �D�O�O�� �W�K�H�� �S�U�R�G�X�F�H�U�V����
�F�D�Q�� �E�H�� �H�V�W�D�E�O�L�V�K�H�G�� �W�R�� �D�U�U�D�Q�J�H�� �I�R�U�� �W�K�H��
�F�R�O�O�H�F�W�L�R�Q�� �D�Q�G�� �U�H�F�\�F�O�L�Q�J�� �R�I�� �W�K�H�� �D�S�S�U�R�S�U�L�D�W�H��
�D�P�R�X�Q�W���R�I���H-�Z�D�V�W�H���D�U�L�V�L�Q�J�� 

 
�&�D�V�H���6�W�X�G�\���������3�5�2���L�Q���W�K�H���1�H�W�K�H�U�O�D�Q�G�V 

�$�O�O�� �S�U�R�G�X�F�H�U�V�� �Z�K�R�� �V�H�O�O�� �S�U�R�G�X�F�W�V�� �P�X�V�W���E�H�� �P�H�P�E�H�U�V�� �R�I�� �W�K�H�� �3�5�2�� �L�Q�� �W�K�H�� �1�H�W�K�H�U�O�D�Q�G�V���� �,�&�7�� �S�U�R��
�G�X�F�H�U�V���K�D�G���D���V�S�H�F�L�I�L�F���3�5�2���W�K�D�W���W�K�H�\���K�D�G���W�R���M�R�L�Q�����D�Q�G���X�Q�G�H�U���W�K�H���V�F�K�H�P�H���S�U�R�G�X�F�H�U�V���V�X�E�P�L�W�W�H�G���D�Q��
�H�V�W�L�P�D�W�L�R�Q���R�I���W�K�H���W�R�W�D�O���Y�R�O�X�P�H���W�K�D�W���W�K�H�\�� �I�R�U�H�F�D�V�W���W�K�D�W���W�K�H�\�� �Z�R�X�O�G���S�O�D�F�H���R�Q���W�K�H���'�X�W�F�K���P�D�U�N�H�W����
�7�K�H���3�5�2���W�K�H�Q���H�V�W�L�P�D�W�H�G���W�K�H���W�R�W�D�O���F�R�V�W�V���W�K�D�W���L�W���Z�R�X�O�G���L�Q�F�X�U�����%�D�V�H�G���R�Q���W�K�H���I�L�J�X�U�H�V���V�X�E�P�L�W�W�H�G�����W�K�H��
�3�5�2���D�V�V�L�J�Q�H�G���D���V�S�H�F�L�I�L�F���I�L�Q�D�Q�F�L�D�O���R�E�O�L�J�D�W�L�R�Q���D�F�F�R�U�G�L�Q�J���W�R���W�K�H���P�D�U�N�H�W���V�K�D�U�H�����7�K�L�V���P�D�U�N�H�W���V�K�D�U�H����
�W�R�J�H�W�K�H�U���Z�L�W�K���W�K�H���H�V�W�L�P�D�W�L�R�Q���I�U�R�P���W�K�H���3�5�2�����Z�D�V���W�K�H�Q���X�V�H�G���W�R���F�D�O�F�X�O�D�W�H���D�Q���H�V�W�L�P�D�W�L�R�Q���R�I���Z�K�D�W��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
 

�Z�L�W�K���W�K�H���D�P�R�X�Q�W�V���D�O�U�H�D�G�\���S�D�L�G��118 
�&�D�V�H���6�W�X�G�\���������*�H�U�P�D�Q�\���D�O�O�R�F�D�W�L�R�Q���0�R�G�H�O 

�8�Q�G�H�U���W�K�H���*�H�U�P�D�Q���V�\�V�W�H�P�����D���F�O�H�D�U�L�Q�J���K�R�X�V�H���F�D�O�O�H�G��Elektro-Altgeräte Register (EAR) was es-
tablished to register producers and to allocate and coordinate the provision of containers to, 
and the collection and recycling of e-waste from, German municipal waste sites. Annual re-
ports of the volumes placed on the market are submitted by producers over a given timeframe. 
Based on these reports, EAR allocates a specific market share to each producer. EAR then 
provides notification based on the calculated obligation to producers, or third parties acting on 
their behalf, of when and where they must both collect a specific load of e-waste and place a 
new empty container. This must all be done within a strict timeline, or fines may occur. 
 
�5�H�W�X�U�Q�V���P�D�U�N�H�W���V�K�D�U�H���P�R�G�H�O�V�� 
 
 
�$�Q�� �D�O�W�H�U�Q�D�W�L�Y�H�� �L�V�� �W�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �D�O�O�R�F�D�W��
�L�Q�J�U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �E�D�V�H�G�� �R�Q�� �U�H�W�X�U�Q�� �P�D�U�N�H�W��
�V�K�D�U�H���� �Z�K�L�F�K�� �L�V�� �R�Q�H�� �Z�D�\�� �R�I�� �L�P�S�O�H�P�H�Q�W�L�Q�J��
�,�3�5�����7�K�L�V���U�H�O�L�H�V���R�Q���U�D�Q�G�R�P���D�X�G�L�W�L�Q�J���R�I���W�K�H��
�H-�Z�D�V�W�H�� �W�K�D�W�� �L�V�� �E�H�L�Q�J�� �U�H�W�X�U�Q�H�G�� �W�K�U�R�X�J�K�� �W�K�H��

�W�D�N�H-�E�D�F�N���V�\�V�W�H�P�����7�K�L�V���P�H�W�K�R�G���L�V���G�R�Q�H���D�W���D��
�S�U�R�G�X�F�W�� �O�H�Y�H�O�� �R�U�� �S�U�R�G�X�F�W�� �F�D�W�H�J�R�U�\�� �O�H�Y�H�O���� �,�W��
�U�H�T�X�L�U�H�V�� �W�K�D�W�� �W�K�H�� �V�\�V�W�H�P�� �P�D�Q�D�J�H�U���� �H�L�W�K�H�U�� �D��
�J�R�Y�H�U�Q�P�H�Q�W�� �R�U�� �3�5�2���� �U�H�F�R�U�G�� �W�K�H�� �E�U�D�Q�G�� �D�Q�G��
�Y�R�O�X�P�H���R�I���H�D�F�K���S�U�R�G�X�F�W���L�Q���R�U�G�H�U���W�R���E�H���D�E�O�H��
�W�R�� �F�D�O�F�X�O�D�W�H�� �W�K�H�� �S�H�U�F�H�Q�W�D�J�H�� �R�I�� �W�K�H�� �U�H�W�X�U�Q�V��
�W�K�D�W���H�D�F�K���S�U�R�G�X�F�H�U���L�V���U�H�V�S�R�Q�V�L�E�O�H���I�R�U�� 

 
�&�D�V�H���6�W�X�G�\���������0�D�L�Q�H���5�H�W�X�U�Q���6�K�D�U�H���0�R�G�H�O 

�7�K�H���8���6�����V�W�D�W�H���R�I���0�D�L�Q�H���R�S�H�U�D�W�H�G���R�Q�H���R�I���W�K�H���R�Q�O�\���U�H�W�X�U�Q���V�K�D�U�H���I�L�Q�D�Q�F�L�Q�J���P�R�G�H�O�V���L�Q���W�K�H���Z�R�U�O�G����
�7�K�L�V�� �V�\�V�W�H�P�� �Z�D�V�� �G�L�V�F�R�Q�W�L�Q�X�H�G�� �I�R�U�� �P�R�V�W�� �S�U�R�G�X�F�W�� �W�\�S�H�V�� �L�Q�� ���������� �Z�L�W�K�� �R�Q�O�\�� �P�R�Q�L�W�R�U�V���7�9�V�� �V�W�L�O�O��
�R�S�H�U�D�W�L�Q�J���X�Q�G�H�U���W�K�H���P�R�G�H�O�� 
 
�,�Q�� �W�K�L�V�� �P�R�G�H�O���� �0�D�L�Q�H�� �F�D�O�F�X�O�D�W�H�G�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �V�K�D�U�H�� �R�I�� �W�K�H�� �I�L�Q�D�Q�F�L�D�O�� �U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� �W�K�D�W�� �H�D�F�K��
�S�U�R�G�X�F�H�U���K�D�G���Q�R�W���E�\���O�R�R�N�L�Q�J���D�W���Z�K�D�W���Z�D�V���S�O�D�F�H�G���R�Q���W�K�H���P�D�U�N�H�W���E�X�W���E�\���W�K�H���U�H�O�D�W�L�Y�H���Y�R�O�X�P�H���L�Q��
�Z�K�L�F�K���W�K�H���S�U�R�G�X�F�H�U�¶�V���E�U�D�Q�G���D�S�S�H�D�U�H�G���L�Q���W�K�H���D�F�W�X�D�O���Z�D�V�W�H���V�W�U�H�D�P�����7�K�H���D�X�W�K�R�U�L�W�L�H�V���D�F�K�L�H�Y�H�G���W�K�L�V��
�E�\���D�X�G�L�W�L�Q�J���W�K�H���F�R�O�O�H�F�W�H�G���U�H�W�X�U�Q�V���D�Q�G���P�H�W�L�F�X�O�R�X�V�O�\���U�H�F�R�U�G�L�Q�J���W�K�H���E�U�D�Q�G���D�Q�G���Z�H�L�J�K�W���R�I���L�Q�G�L�Y�L�G��
�X�D�O���L�W�H�P�V���� �,�P�S�R�U�W�D�Q�W�O�\���W�K�H�\�� �R�Q�O�\�� �D�X�G�L�W�H�G���D���V�D�P�S�O�H���R�I���W�K�H���U�H�W�X�U�Q�V���D�Q�G���H�[�W�U�D�S�R�O�D�W�H�G���I�U�R�P���W�K�H�U�H��
�U�D�W�K�H�U���W�K�D�Q���D�X�G�L�W�L�Q�J�� �D�O�O���U�H�W�X�U�Q�V���� �(�D�F�K���S�U�R�G�X�F�H�U���Z�D�V���W�K�H�Q���U�H�T�X�L�U�H�G���W�R���S�D�\�� �W�R���W�K�H���O�R�F�D�O�� �J�R�Y�H�U�Q��
�P�H�Q�W���E�D�V�H�G���R�Q���W�K�H�L�U���P�D�U�N�H�W���V�K�D�U�H���D�Q�G���W�K�H���W�R�W�D�O���F�R�V�W���R�I���W�U�H�D�W�L�Q�J���W�K�D�W���S�U�R�G�X�F�W�� 
 
 
�7�K�H�� �P�R�G�H�O�V�� �S�U�H�V�H�Q�W�H�G�� �L�Q�� �W�K�L�V�� �F�K�D�S�W�H�U�� �G�R��
�Q�R�W���U�H�S�U�H�V�H�Q�W���W�K�H���R�Q�O�\�� �V�R�O�X�W�L�R�Q�V���� �E�X�W���U�D�W�K�H�U��
�G�H�I�L�Q�H�� �I�X�Q�G�D�P�H�Q�W�D�O�� �D�S�S�U�R�D�F�K�H�V���� �+�\�E�U�L�G��
�P�R�G�H�O�V�� �R�I�� �W�K�H�V�H�� �D�S�S�U�R�D�F�K�H�V�� �D�U�H�� �S�R�V�V�L�E�O�H����

�)�R�U�� �H�[�D�P�S�O�H���� �D�� �V�P�D�O�O�� �X�S-�I�U�R�Q�W�� �I�H�H�� �F�R�X�S�O�H��
�Z�L�W�K�� �W�K�H�� �3�2�0�� �E�D�V�H�G�� �P�D�U�N�H�W�� �V�K�D�U�H�� �W�R��
�U�H�F�R�Q�F�L�O�H�� �D�Q�\�� �P�L�V�V�L�Q�J�� �I�X�Q�G�V�� �I�R�U�� �S�D�U�W�L�F�X�O�D�U��
�S�U�R�G�X�F�W�V��

 
 

 
�7�D�E�O�H���������3�U�R�V���D�Q�G���F�R�Q�V���R�I���G�L�I�I�H�U�H�Q�W���I�H�H���V�\�V�W�H�P�V 

 

 �8�S�I�U�R�Q�W���I�H�H �9�L�V�L�E�O�H���X�S�I�U�R�Q�W���I�H�H 
�3�2�0���E�D�V�H�G���P�D�U�N�H�W��

�V�K�D�U�H 
�5�H�W�X�U�Q���V�K�D�U�H �(�R�/���I�H�H 

�3�U�R�V 

�x �6�L�P�S�O�H �x �6�L�P�S�O�H 
�x �7�U�D�Q�V�S�D�U�H�Q�W���W�R��

�F�R�Q�V�X�P�H�U 

�x �2�Q�O�\���D�F�W�X�D�O��
�F�R�V�W�V���D�U�H���U�D�L�V�H�G 

�x �6�S�H�F�L�I�L�F���I�R�U��
�S�U�R�G�X�F�W���W�\�S�H�V�� 

 

�x �2�Q�O�\���D�F�W�X�D�O��
�F�R�V�W�V���D�U�H���U�D�L�V�H�G 

�x �0�R�V�W���D�F�F�X�U�D�W�H�O�\��
�D�V�V�L�J�Q�V���F�R�V�W���W�R��
�S�U�R�G�X�F�H�U�V��
�F�D�X�V�L�Q�J���P�R�V�W��
�L�P�S�D�F�W 

�x �$�F�F�R�X�Q�W�V���I�R�U��
�Z�K�H�U�H���S�U�R�G�X�F�W��

�x �6�L�P�S�O�H 
�x �7�U�D�Q�V�S�D�U�H�Q�W���W�R��

�W�K�H���F�R�Q�V�X�P�H�U 
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7.Controlling Transboundary Flows of E-waste  

 �8�S�I�U�R�Q�W���I�H�H �9�L�V�L�E�O�H���X�S�I�U�R�Q�W���I�H�H 
�3�2�0���E�D�V�H�G���P�D�U�N�H�W��

�V�K�D�U�H 
�5�H�W�X�U�Q���V�K�D�U�H �(�R�/���I�H�H 

�D�U�L�V�H�V���D�V���Z�D�V�W�H��
�D�Q�G���Z�K�H�U�H��
�S�U�R�G�X�F�W���3�2�0��
�G�R�H�V���Q�R�W���P�D�W�W�H�U 

�&�R�Q�V 

�x �,�Q�I�O�H�[�L�E�O�H 
�x �(�D�V�L�O�\��

�J�H�Q�H�U�D�W�H�V��
�V�X�U�S�O�X�V 

�x �'�L�I�I�L�F�X�O�W���W�R��
�D�G�G�U�H�V�V��
�G�H�I�L�F�L�W�V��
�Z�K�H�Q��
�L�Q�V�X�I�I�L�F�L�H�Q�W��
�I�X�Q�G�V���D�U�H��
�U�D�L�V�H�G���I�R�U���D��
�V�S�H�F�L�I�L�F��
�S�U�R�G�X�F�W���W�\�S�H 

�x �1�H�H�G���W�R��
�D�F�F�R�X�Q�W���I�R�U��
�H-�Z�D�V�W�H��
�F�R�O�O�H�F�W�H�G��
�W�K�U�R�X�J�K��
�S�U�R�G�X�F�H�U�¶�V��
�R�Z�Q���W�D�N�H-
�E�D�F�N���V�\�V�W�H�P�V 

�x �,�Q�I�O�H�[�L�E�O�H 
�x �(�D�V�L�O�\���J�H�Q�H�U�D�W�H�V��

�V�X�U�S�O�X�V 
�x �'�L�I�I�L�F�X�O�W���W�R��

�D�G�G�U�H�V�V���G�H�I�L�F�L�W�V 
�x �&�U�H�D�W�H�V��

�D�G�G�L�W�L�R�Q�D�O��
�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H��
�E�X�U�G�H�Q�� 

�x �1�H�H�G���W�R���D�F�F�R�X�Q�W��
�I�R�U���H-�Z�D�V�W�H��
�F�R�O�O�H�F�W�H�G��
�W�K�U�R�X�J�K��
�S�U�R�G�X�F�H�U�¶�V���R�Z�Q��
�W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P�V 

�x �3�2�0���Q�R�W��
�Q�H�F�H�V�V�D�U�L�O�\��
�U�H�I�O�H�F�W�L�Y�H���R�I��
�D�F�W�X�D�O���V�K�D�U�H���R�I��
�U�H�F�\�F�O�L�Q�J��
�Y�R�O�X�P�H 

�x �1�H�H�G���W�R���D�F�F�R�X�Q�W��
�I�R�U���H-�Z�D�V�W�H��
�F�R�O�O�H�F�W�H�G��
�W�K�U�R�X�J�K��
�S�U�R�G�X�F�H�U�¶�V���R�Z�Q��
�W�D�N�H-�E�D�F�N��
�V�\�V�W�H�P�V 

�x �)�R�U���W�K�H���I�L�U�V�W��
�\�H�D�U�V�����I�X�Q�G�L�Q�J��
�V�R�X�U�F�H���Q�H�H�G�V���W�R��
�E�H���L�G�H�Q�W�L�I�L�H�G���D�V��
�I�X�Q�G�L�Q�J���L�V��
�U�H�W�U�R�D�F�W�L�Y�H 

�x �,�Q���P�D�Q�\��
�F�R�X�Q�W�U�L�H�V�����E�U�D�Q�G��
�R�Z�Q�H�U���Z�L�O�O���Q�R�W��
�E�H���W�K�H���L�P�S�R�U�W�H�U��
�D�Q�G���W�K�H�U�H�I�R�U�H��
�D�V�V�L�J�Q�L�Q�J��
�U�H�V�S�R�Q�V�L�E�L�O�L�W�\���W�R��
�W�K�H���F�R�U�U�H�F�W���S�D�U�W�\��
�Z�L�O�O���E�H��
�F�K�D�O�O�H�Q�J�L�Q�J 

�x �5�H�T�X�L�U�H�V��
�D�G�G�L�W�L�R�Q�D�O���Z�R�U�N��
�W�R���S�H�U�I�R�U�P��
�D�X�G�L�W�L�Q�J 

�x �$�G�G�L�W�L�R�Q�D�O���Z�R�U�N��
�P�H�D�Q�V��
�D�G�G�L�W�L�R�Q�D�O��
�D�G�P�L�Q�L�V�W�U�D�W�L�Y�H��
�F�R�V�W 

�x �)�R�U���W�K�H���I�L�U�V�W��
�\�H�D�U�V�����I�X�Q�G�L�Q�J��
�V�R�X�U�F�H���Q�H�H�G�V���W�R��
�E�H���L�G�H�Q�W�L�I�L�H�G�����D�V��
�I�X�Q�G�L�Q�J���L�V��
�U�H�W�U�R�D�F�W�L�Y�H 

�x �3�U�R�G�X�F�H�U�V���D�U�H��
�U�H�T�X�L�U�H�G���W�R��
�F�U�H�D�W�H���I�L�Q�D�Q�F�L�D�O��
�S�U�R�Y�L�V�L�R�Q�V���W�R��
�F�R�Y�H�U���W�K�H���F�R�V�W���R�I��
�U�H�F�\�F�O�L�Q�J���D�O�O��
�W�K�H�L�U�����H�Q�W�L�U�H��
�L�Q�V�W�D�O�O�H�G���E�D�V�H�� 

�x �3�R�W�H�Q�W�L�D�O���W�R��
�D�F�W���D�V���D��
�G�L�V�L�Q�F�H�Q�W�L�Y�H��
�W�R���U�H�F�\�F�O�H 

�x �0�D�M�R�U��
�V�X�U�S�O�X�V�H�V���D�U�H��
�U�D�L�V�H�G 

 
 

7 �&�R�Q�W�U�R�O�O�L�Q�J��
�7�U�D�Q�V�E�R�X�Q�G�D�U�\���)�O�R�Z�V���R�I��
�(-�Z�D�V�W�H 

 

7.1 �:�K�\���W�K�L�V���S�R�O�L�F�\���D�U�H�D���L�V��
�L�P�S�R�U�W�D�Q�W 

 
�7�U�D�Q�V�E�R�X�Q�G�D�U�\�� �I�O�R�Z�V�� �R�I�� �H-�Z�D�V�W�H�� �K�D�Y�H��
�E�H�F�R�P�H�� �D�� �P�D�M�R�U�� �F�R�Q�F�H�U�Q�� �I�R�U�� �E�R�W�K�� �W�K�H��
�H�[�S�R�U�W�H�U�� �D�Q�G�� �L�P�S�R�U�W�H�U�� �F�R�X�Q�W�U�L�H�V���� �I�R�U��

�G�L�I�I�H�U�H�Q�W�� �U�H�D�V�R�Q�V�� �L�Q�� �U�H�F�H�Q�W�� �\�H�D�U�V�� �D�V�� �W�K�H�U�H��
�K�D�V�� �E�H�H�Q�� �L�Q�F�U�H�D�V�H�G�� �Y�L�V�L�E�L�O�L�W�\�� �R�I�� �W�K�H��
�Q�H�J�D�W�L�Y�H���L�P�S�D�F�W���I�R�U���E�R�W�K���S�D�U�W�L�H�V�����*�U�R�Z�W�K���L�Q��
�J�O�R�E�D�O�L�]�H�G���W�U�D�G�H���D�Q�G���F�R�P�S�O�H�[���L�Q�W�H�U�Q�D�W�L�R�Q�D�O��
�S�U�R�G�X�F�W�� �V�X�S�S�O�\�� �F�K�D�L�Q�V�� �K�D�Y�H�� �G�H�Y�H�O�R�S�H�G�� �L�Q��
�W�D�Q�G�H�P���Z�L�W�K���W�K�H���J�U�R�Z�W�K���R�I���D���J�O�R�E�D�O���W�U�D�G�H���L�Q��
�H-�Z�D�V�W�H���D�Q�G���X�V�H�G���H�T�X�L�S�P�H�Q�W�� 
 
�$�O�W�K�R�X�J�K�� �W�K�H�� �H�[�D�F�W�� �Y�R�O�X�P�H�� �R�I�� �W�K�H�� �I�O�R�Z�� �R�I��
�H-�Z�D�V�W�H�� �L�V�� �D�O�P�R�V�W�� �L�P�S�R�V�V�L�E�O�H�� �W�R�� �P�H�D�V�X�U�H����
�D�V�� �D�� �O�R�W�� �R�I�� �L�W�� �L�V�� �H�[�S�R�U�W�H�G�� �L�O�O�H�J�D�O�O�\�� �R�U�� �X�Q�G�H�U��
�W�K�H�� �J�X�L�V�H�� �R�I�� �E�H�L�Q�J�� �I�R�U�� �U�H�X�V�H�� �R�U�� �S�U�H�W�H�Q�G�L�Q�J��
�W�R���E�H���V�F�U�D�S���P�H�W�D�O�����L�W���L�V���Z�L�G�H�O�\���D�F�F�H�S�W�H�G���W�K�D�W��
�W�K�H���Y�R�O�X�P�H���L�V���V�L�J�Q�L�I�L�F�D�Q�W���� �:�K�D�W���L�V���D�O�V�R���Q�R�W��
�G�L�V�S�X�W�H�G���L�V���W�K�H���G�L�U�H�F�W�L�R�Q���D�Q�G���G�H�V�W�L�Q�D�W�L�R�Q���R�I��
�W�K�H�� �Y�D�V�W�� �P�D�M�R�U�L�W�\�� �H-�Z�D�V�W�H�� �W�K�D�W�� �L�V�� �H�[�S�R�U�W�H�G����
�7�K�H���P�D�S���E�H�O�R�Z���L�V���D���J�R�R�G���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I��
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�)�L�J�X�U�H���������/�D�U�J�H�V�W���*�O�R�E�D�O���)�O�R�Z�V���R�I���H-�Z�D�V�W�H���I�U�R�P���G�H�Y�H�O�R�S�H�G���W�R���G�H�Y�H�O�R�S�L�Q�J���F�R�X�Q�W�U�L�H�V 
 
 
 
�2�Q�H���R�I���W�K�H���G�L�I�I�L�F�X�O�W�L�H�V���L�Q���W�K�L�V���D�U�H�D���L�V���K�R�Z���W�R��
�H�Q�D�E�O�H�� �W�K�H�� �E�H�Q�H�I�L�F�L�D�O�� �W�U�D�G�H�� �L�Q�� �J�R�R�G�� �T�X�D�O�L�W�\��
�X�V�H�G�� �(�(�(�� �W�R�� �F�R�Q�W�L�Q�X�H�� �L�I�� �L�W�� �S�U�R�Y�L�G�H�V�� �J�R�R�G��
�T�X�D�O�L�W�\�� �D�I�I�R�U�G�D�E�O�H�� �S�U�R�G�X�F�W�V�� �I�R�U�� �V�H�F�R�Q�G-
�K�D�Q�G�� �P�D�U�N�H�W�V���� �F�D�Q�� �K�H�O�S�� �E�U�L�G�J�H�� �W�K�H�� �G�L�J�L�W�D�O��
�G�L�Y�L�G�H�� �D�Q�G�� �F�D�Q�� �S�U�R�Y�L�G�H�� �D�� �V�R�X�U�F�H�� �R�I��
�H�P�S�O�R�\�P�H�Q�W���� �Z�K�L�O�H�� �V�W�R�S�S�L�Q�J�� �W�K�H�� �K�D�U�P�I�X�O��
�H�[�S�R�U�W���R�I���H-�Z�D�V�W�H���W�K�D�W���L�V���E�H�\�R�Q�G���U�H�S�D�L�U���D�Q�G��
�W�K�D�W�� �R�Q�O�\�� �F�R�Q�W�U�L�E�X�W�H�V�� �W�R�� �K�D�U�P�L�Q�J�� �E�R�W�K�� �W�K�H��
�Q�D�W�X�U�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �K�X�P�D�Q�� �K�H�D�O�W�K�� �L�Q��
�W�K�H���G�H�V�W�L�Q�D�W�L�R�Q���F�R�X�Q�W�U�L�H�V�����%�\���H�[�W�H�Q�V�L�R�Q�����W�K�H��
�W�U�D�G�H�� �E�H�W�Z�H�H�Q�� �K�L�J�K�� �T�X�D�O�L�W�\�� �S�U�H-�S�U�R�F�H�V�V�L�Q�J��
�D�Q�G�� �H�Q�G-�S�U�R�F�H�V�V�L�Q�J�� �I�D�F�L�O�L�W�L�H�V�� �V�K�R�X�O�G�� �D�O�V�R��
�E�H�� �H�Q�F�R�X�U�D�J�H�G�� �D�Q�G�� �R�I�W�H�Q�� �E�D�U�U�L�H�U�V�� �S�X�W�� �L�Q��
�S�O�D�F�H�� �W�R�� �U�H�G�X�F�H�� �K�D�U�P�I�X�O�� �F�U�R�V�V�� �E�R�U�G�H�U���W�U�D�G�H��
�D�O�V�R�� �L�P�S�D�F�W�V���� �W�K�U�R�X�J�K�� �D�G�G�L�W�L�R�Q�D�O�� �F�R�V�W�� �D�Q�G��
�G�H�O�D�\���� �R�Q�� �W�K�L�V�� �Y�L�W�D�O�� �D�V�S�H�F�W�� �R�I�� �W�K�H�� �H-�Z�D�V�W�H��
�U�H�F�\�F�O�L�Q�J���V�\�V�W�H�P�� 
 
�&�R�X�Q�W�U�L�H�V�� �Z�K�R�� �U�H�F�H�L�Y�H�� �O�D�U�J�H�� �T�X�D�Q�W�L�W�L�H�V�� �R�I��
�X�V�H�G���H�T�X�L�S�P�H�Q�W���I�U�R�P���D�U�R�X�Q�G���W�K�H���Z�R�U�O�G���D�U�H��
�V�X�I�I�H�U�L�Q�J�� �P�R�V�W�� �D�F�X�W�H�O�\�� �I�U�R�P�� �W�K�L�V�� �G�L�O�H�P�P�D����
�V�L�Q�F�H�� �W�K�H�\�� �D�U�H�� �W�K�H�� �R�Q�H�V�� �Z�K�R�� �K�D�Y�H�� �W�R�� �G�H�D�O��

�Z�L�W�K�� �W�K�H�� �H-�Z�D�V�W�H�� �W�K�D�W�� �L�V�� �D�� �F�R�Q�V�H�T�X�H�Q�F�H�� �R�I��
�W�K�L�V���W�U�D�G�H�����6�K�R�X�O�G���W�K�H�\���F�X�W���R�I�I���W�K�H���V�X�S�S�O�\���R�I��
�X�V�H�G�� �H�T�X�L�S�P�H�Q�W�� �L�Q�� �R�U�G�H�U�� �W�R�� �V�D�Y�H�� �W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �S�U�R�W�H�F�W�� �W�K�H�� �Z�R�U�N�H�U�V�� �D�W��
�L�Q�I�R�U�P�D�O�� �U�H�F�\�F�O�L�Q�J�� �F�H�Q�W�U�H�V���� �E�X�W�� �W�K�H�Q�� �D�O�V�R��
�V�X�I�I�H�U�� �E�H�F�D�X�V�H�� �L�W�� �Z�L�O�O�� �U�H�G�X�F�H�� �W�K�H��
�D�Y�D�L�O�D�E�L�O�L�W�\�� �R�I�� �O�R�Z-�F�R�V�W���� �H�Y�H�Q�� �I�U�H�H���� �X�V�H�G��
�H�T�X�L�S�P�H�Q�W�� �I�R�U�� �V�D�O�H�� �D�Q�G�� �U�H�S�D�L�U���� �D�Q�G��
�W�K�H�U�H�I�R�U�H�� �U�H�G�X�F�H�� �W�K�H�� �D�Y�D�L�O�D�E�L�O�L�W�\�� �W�R�� �W�K�H�L�U��
�F�L�W�L�]�H�Q�V�� �R�I�� �D�I�I�R�U�G�D�E�O�H�� �H�O�H�F�W�U�L�F�D�O�� �D�Q�G��
�H�O�H�F�W�U�R�Q�L�F�� �H�T�X�L�S�P�H�Q�W�"�� �,�Q�G�H�H�G���� �G�L�I�I�H�U�H�Q�W��
�L�P�S�R�U�W�H�U�� �F�R�X�Q�W�U�L�H�V�� �K�D�Y�H�� �G�L�I�I�H�U�H�Q�W��
�P�R�W�L�Y�D�W�L�R�Q�V�� �I�R�U�� �V�H�H�N�L�Q�J�� �R�X�W�� �H-�Z�D�V�W�H�� �I�U�R�P��
�R�W�K�H�U���F�R�X�Q�W�U�L�H�V�����,�Q���:�H�V�W���$�I�U�L�F�D�����W�K�H���G�H�P�D�Q�G��
�I�R�U�� �S�U�R�G�X�F�W�V�� �V�H�H�P�V�� �W�R�� �E�H�� �G�U�L�Y�H�Q�� �E�\�� �D��
�K�X�Q�J�H�U�� �I�R�U�� �S�D�U�W�V�� �I�R�U�� �W�K�H�� �U�H�X�V�H�� �P�D�U�N�H�W����
�Z�K�H�U�H�D�V�� �F�R�X�Q�W�U�L�H�V�� �O�L�N�H�� �&�K�L�Q�D�� �U�H�T�X�L�U�H��
�S�U�R�G�X�F�W�V�� �D�Q�G�� �H-�Z�D�V�W�H�� �W�R�� �K�H�O�S�� �P�H�H�W�� �D�Q��
�D�O�P�R�V�W�� �L�Q�V�D�W�L�D�E�O�H�� �G�H�P�D�Q�G�� �I�R�U�� �F�H�U�W�D�L�Q�� �U�D�Z��
�P�D�W�H�U�L�D�O�V119 ���� �$�Q�R�W�K�H�U�� �G�U�L�Y�H�U�� �F�D�Q�� �E�H��
�H�[�S�R�U�W�H�U�V�� �V�H�H�N�L�Q�J�� �W�R�� �J�H�Q�H�U�D�W�H�� �S�U�R�I�L�W�� �E�\��
�G�X�P�S�L�Q�J�� �H�T�X�L�S�P�H�Q�W�� �I�R�U�� �G�L�V�S�R�V�D�O�� �D�Q�G��
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7.Controlling Transboundary Flows of E-waste  

�U�H�F�\�F�O�L�Q�J�� �L�Q�W�R�� �P�D�U�N�H�W�V�� �W�K�D�W�� �F�D�Q�Q�R�W�� �K�D�Q�G�O�H��
�W�K�H�P���S�U�R�S�H�U�O�\�� 
 

�7�K�H�U�H�� �D�U�H�� �D�� �Q�X�P�E�H�U�� �R�I�� �U�H�D�V�R�Q�V�� �Z�K�\�� �P�D�Q�\��
�H�[�S�R�U�W�H�U�� �F�R�X�Q�W�U�L�H�V�� �D�U�H�� �L�Q�F�U�H�D�V�L�Q�J�O�\�� �W�U�\�L�Q�J��
�W�R���F�X�W���G�R�Z�Q���R�Q���W�K�H���Y�R�O�X�P�H���R�I���H-�Z�D�V�W�H���V�H�Q�W��
�R�X�W�� �R�I�� �W�K�H�L�U�� �F�R�X�Q�W�U�L�H�V�� �I�R�U�� �U�H�X�V�H�� �R�U��
�W�U�H�D�W�P�H�Q�W�����$�O�W�K�R�X�J�K���S�D�U�W���R�I���W�K�H�L�U���U�H�D�V�R�Q�L�Q�J��
�L�V�� �W�K�D�W�� �W�K�H�\�� �Z�D�Q�W�� �W�R�� �F�R�P�S�O�\�� �Z�L�W�K�� �H�Q�D�F�W�H�G��
�O�H�J�L�V�O�D�W�L�R�Q�� �D�Q�G�� �U�H�G�X�F�H�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �K�D�U�P��
�W�K�D�W�� �W�K�H�V�H�� �S�U�R�G�X�F�W�V�� �G�R�� �W�R�� �W�K�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W��
�D�Q�G�� �K�X�P�D�Q�� �K�H�D�O�W�K���� �W�K�H�� �G�H�E�D�W�H�� �K�D�V�� �D�O�V�R��
�W�D�N�H�Q�� �R�Q�� �D�� �Q�H�Z�� �I�R�U�P�� �L�Q�� �U�H�F�H�Q�W�� �\�H�D�U�V���� �7�K�H��
�L�Q�W�H�U�H�V�W�� �O�L�H�V�� �L�Q�� �� �H�Q�V�X�U�L�Q�J�� �W�K�D�W�� �Y�D�O�X�D�E�O�H��
�U�H�V�R�X�U�F�H�V�� �O�R�F�N�H�G�� �D�Z�D�\�� �L�Q�� �H-�Z�D�V�W�H�� �D�U�H�� �Q�R�W��
�D�O�O�R�Z�H�G���W�R���H�V�F�D�S�H���D�Q�G���E�H���O�R�V�W���W�K�U�R�X�J�K���Q�R�Q-
�H�[�L�V�W�H�Q�W�� �R�U�� �V�X�E-�R�S�W�L�P�D�O�� �U�H�F�\�F�O�L�Q�J��
�S�U�R�F�H�V�V�H�V�� 
 
�$�W�� �W�K�H�� �K�H�D�U�W�� �R�I�� �W�K�H�� �D�U�H�D�� �R�I�� �J�O�R�E�D�O�� �H-�Z�D�V�W�H��
�W�U�D�G�H�� �D�U�H�� �W�K�H�� �G�X�D�O�� �S�U�R�E�O�H�P�V�� �R�I�� �F�R�Q�V�L�V�W�H�Q�W��
�G�H�I�L�Q�L�W�L�R�Q�V�� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �G�U�D�Z�L�Q�J�� �D�� �F�O�H�D�U��
�O�H�J�D�O�� �G�L�V�W�L�Q�F�W�L�R�Q�� �E�H�W�Z�H�H�Q�� �V�H�F�R�Q�G-�K�D�Q�G��
�J�R�R�G�V�� �I�R�U�� �L�P�P�H�G�L�D�W�H�� �U�H�X�V�H�� ���Z�L�W�K�R�X�W�� �D�Q�\��
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7.Controlling Transboundary Flows of E-waste  
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�D�X�W�K�R�U�L�W�\���� �Z�K�D�W�� �S�D�U�W�L�F�X�O�D�U�� �S�X�U�S�R�V�H�� �D��
�V�K�L�S�P�H�Q�W���L�V���E�H�L�Q�J���P�D�G�H���I�R�U�����7�K�L�V���K�D�V���P�H�D�Q�W��
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�R�I�� �R�Z�Q�H�U�V�K�L�S�� �R�I�� �W�K�H�� �P�D�W�H�U�L�D�O�V�� �L�Q�� �W�U�D�Q�V�L�W����
�6�K�L�S�S�L�Q�J�� �F�R�Q�W�D�L�Q�H�U�V�� �R�I�W�H�Q�� �F�K�D�Q�J�H��
�R�Z�Q�H�U�V�K�L�S���P�D�Q�\���W�L�P�H�V���R�Q���U�R�X�W�H���W�R���W�K�H���I�L�Q�D�O��
�G�H�V�W�L�Q�D�W�L�R�Q127���� �7�K�L�V�� �R�I�W�H�Q�� �P�D�N�H�V�� �L�W�� �Y�H�U�\��
�K�D�U�G���I�R�U���F�X�V�W�R�P�V���R�I�I�L�F�L�D�O�V���W�R���W�U�D�F�H���E�D�F�N���W�K�H��
�R�Z�Q�H�U�� �L�Q�� �R�U�G�H�U�� �W�R�� �H�Q�I�R�U�F�H�� �D�� �U�H�W�X�U�Q�� �R�I�� �W�K�H��
�V�K�L�S�P�H�Q�W���� �0�D�Q�\�� �I�H�G�H�U�D�O�� �M�X�U�L�V�G�L�F�W�L�R�Q�V��
�U�H�T�X�L�U�H���W�K�H���O�R�F�D�O���D�X�W�K�R�U�L�W�L�H�V���Z�K�H�U�H���S�R�U�W�V���D�U�H��
�V�L�W�X�D�W�H�G�� �W�R�� �E�H�F�R�P�H�� �U�H�V�S�R�Q�V�L�E�O�H�� �I�R�U�� �D�Q�\��
�P�D�W�H�U�L�D�O�V�� �I�R�U�� �Z�K�L�F�K�� �D�Q�� �R�Z�Q�H�U�� �F�D�Q�Q�R�W�� �E�H��
�O�R�F�D�W�H�G�����,�W���K�D�V���E�H�H�Q���D�U�J�X�H�G���W�K�D�W���W�K�L�V���F�U�H�D�W�H�V��
�D�Q�� �L�Q�F�H�Q�W�L�Y�H�� �W�R�� �Q�R�W�� �T�X�H�V�W�L�R�Q�� �G�X�E�L�R�X�V��
�V�K�L�S�P�H�Q�W�V128�� 

7.4 �3�R�O�L�F�\���R�S�W�L�R�Q�V 

�3�R�O�L�F�\���R�S�W�L�R�Q�V���L�Q���W�K�L�V���D�U�H�D���P�X�V�W���E�H���D�S�S�O�L�H�G��
�Y�H�U�\�� �F�D�U�H�I�X�O�O�\�� �W�R�� �H�Q�V�X�U�H�� �H�Y�H�Q�� �D�� �O�L�P�L�W�H�G��
�S�R�V�L�W�L�Y�H�� �U�H�V�X�O�W���� �:�K�D�W�� �K�D�V�� �E�H�H�Q�� �H�Y�L�G�H�Q�W�� �E�\��
�P�D�Q�\�� �S�R�O�L�F�\�� �L�Q�V�W�U�X�P�H�Q�W�V�� �L�V�� �W�K�D�W�� �W�K�H�\��
�V�R�P�H�W�L�P�H�V�� �S�U�R�G�X�F�H�� �X�Q�L�Q�W�H�Q�G�H�G��
�F�R�Q�V�H�T�X�H�Q�F�H�V�� �D�Q�G�� �R�Q�O�\�� �W�D�F�N�O�H�� �O�R�F�D�O��
�V�\�P�S�W�R�P�V�� �U�D�W�K�H�U�� �W�K�D�Q�� �W�K�H�� �J�O�R�E�D�O�� �S�U�R�E�O�H�P����
�,�Q�� �G�H�Y�H�O�R�S�H�G�� �F�R�X�Q�W�U�L�H�V���� �S�R�O�L�F�L�H�V�� �W�K�D�W���W�U�\�� �W�R��
�L�P�S�U�R�Y�H�� �W�K�H�� �W�U�H�D�W�P�H�Q�W�� �R�I�� �H-�Z�D�V�W�H�� �E�\��
�L�P�S�U�R�Y�L�Q�J�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �U�H�J�X�O�D�W�L�R�Q�� �F�D�Q��
�O�H�D�G�� �W�R�� �D�Q�� �H�[�S�R�U�W�� �R�I�� �W�K�H�� �Z�D�V�W�H�� �S�U�R�E�O�H�P�� �W�R��
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�Z�D�V�W�H�� �I�U�R�P�� �W�K�H�� �8�.���� �7�K�H�� �V�K�L�S�� �Z�D�V�� �R�Q�O�\��
�D�O�O�R�Z�H�G�� �W�R�� �O�H�D�Y�H�� �S�R�U�W�� �R�Q�F�H�� �D�� �E�R�Q�G�� �R�I��
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�S�U�H�Y�H�Q�W�H�G��
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- �&�X�V�W�R�P�V���R�I�I�L�F�L�D�O�V���Z�H�U�H���J�L�Y�H�Q���D�G�G�L�W�L�R�Q�D�O���U�H�V�R�X�U�F�H�V���D�Q�G���H�T�X�L�S�P�H�Q�W���W�R���U�D�Q�G�R�P�O�\���P�R�Q�L�W�R�U��
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- �+�6���F�R�G�H�V���K�D�Y�H���E�H�H�Q���P�D�Q�G�D�W�H�G���W�R���D�S�S�O�\���W�R���W�K�H���I�R�X�U���F�D�W�H�J�R�U�L�H�V���R�I���H-�Z�D�V�W�H���W�K�D�W���D�U�H���F�R�Y�H�U�H�G��
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   E-waste Prevention, Take-back System Design and Policy Approaches  
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7.Controlling Transboundary Flows of E-waste  
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�J�O�R�E�D�O�� �Q�R�U�P���� �Z�K�L�F�K�� �F�D�Q�� �F�U�H�D�W�H�� �J�U�H�\�� �D�U�H�D��
�D�Q�G�� �O�R�R�S�K�R�O�H�V�� �W�R�� �E�H�� �H�[�S�O�R�L�W�H�G���� �,�Q�� �D�G�G�L�W�L�R�Q����
�J�L�Y�H�Q�� �W�K�H�� �S�R�W�H�Q�W�L�D�O�� �F�R�P�S�O�H�[�L�W�\���� �L�W�� �D�O�V�R��
�P�D�N�H�V�� �W�K�H�� �M�R�E�� �R�I�� �H�Q�I�R�U�F�H�P�H�Q�W�� �P�R�U�H��
�F�R�P�S�O�L�F�D�W�H�G���� �)�R�U�� �L�Q�V�W�D�Q�F�H���� �K�R�Z�� �L�V�� �D��
�F�X�V�W�R�P�V�� �R�I�I�L�F�L�D�O�� �V�X�S�S�R�V�H�G�� �W�R�� �E�H�� �D�E�O�H�� �W�R��
�M�X�G�J�H�� �E�H�W�Z�H�H�Q�� �D�� �W�K�U�H�H�� �D�Q�G�� �I�L�Y�H�� �\�H�D�U�� �R�O�G��
�'�9�'���S�O�D�\�H�U�����R�U���G�H�F�L�G�H���Z�K�H�W�K�H�U���W�K�H���O�H�Y�H�O���R�I��
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8.Conclusion  

�D�� �S�D�U�W�L�F�X�O�D�U�� �K�D�]�D�U�G�R�X�V�� �V�X�E�V�W�D�Q�F�H�� �L�V�� �D�E�R�Y�H��
�R�U�� �E�H�O�R�Z�� �D�� �F�H�U�W�D�L�Q�� �W�K�U�H�V�K�R�O�G�"�� �7�K�H�V�H�� �N�L�Q�G�V��
�R�I�� �S�R�O�L�F�L�H�V�� �F�D�Q�� �R�Q�O�\�� �Z�R�U�N�� �L�I�� �W�K�H��
�H�Q�I�R�U�F�H�P�H�Q�W�� �D�X�W�K�R�U�L�W�L�H�V�� �D�U�H�� �J�L�Y�H�Q��

�F�R�Q�V�L�G�H�U�D�E�O�H���D�G�G�L�W�L�R�Q�D�O���W�R�R�O�V���D�Q�G���U�H�V�R�X�U�F�H�V��
�W�R�� �F�R�P�E�D�W�� �W�K�H�� �W�U�D�G�H�� �W�K�D�W�� �W�K�H�\�� �D�U�H�� �W�U�\�L�Q�J�� �W�R��
�S�U�H�Y�H�Q�W�� 

 
�&�D�V�H���6�W�X�G�\���������7�K�D�L�O�D�Q�G�¶�V���S�H�U�P�L�W�V���W�R���L�P�S�R�U�W���H-�Z�D�V�W�H 

�7�K�H�� �J�R�Y�H�U�Q�P�H�Q�W���R�I�� �7�K�D�L�O�D�Q�G���U�H�J�X�O�D�W�H�V���� �E�X�W���G�R�H�V�� �Q�R�W���S�U�R�K�L�E�L�W���W�K�H���L�P�S�R�U�W���R�I���E�R�W�K���H-�Z�D�V�W�H���D�Q�G��
�X�V�H�G�� �S�U�R�G�X�F�W�V���� �Z�K�L�F�K�� �L�V�� �D�G�P�L�Q�L�V�W�H�U�H�G�� �W�K�U�R�X�J�K�� �D�� �S�H�U�P�L�W�� �S�U�R�F�H�V�V���� �7�K�H�� �S�U�R�Y�L�V�L�R�Q�� �R�I�� �S�H�U�P�L�W�V�� �L�V��
�E�D�V�H�G�� �R�Q�� �W�K�U�H�H�� �R�I�� �W�K�H�� �I�R�X�U�� �F�U�L�W�H�U�L�D�� �R�X�W�O�L�Q�H�G�� �D�E�R�Y�H���� �F�K�H�P�L�F�D�O�� �F�R�P�S�R�V�L�W�L�R�Q���� �D�J�H�� �I�U�R�P�� �G�D�W�H�� �R�I��
�P�D�Q�X�I�D�F�W�X�U�H���D�Q�G���U�H�F�\�F�O�L�Q�J���F�D�S�D�F�L�W�\�� 
�,�Q�� �S�U�D�F�W�L�F�H���� �W�K�L�V�� �P�H�D�Q�V�� �W�K�D�W�� �F�R�R�O�L�Q�J�� �H�T�X�L�S�P�H�Q�W�� �F�D�Q�Q�R�W�� �E�H�� �L�P�S�R�U�W�H�G�� �G�X�H�� �W�R�� �W�K�H�� �&�)�&�� �F�R�Q�W�H�Q�W����
�)�R�U���D�� �S�U�R�G�X�F�W�� �W�R�� �E�H�� �L�P�S�R�U�W�H�G�� �I�R�U�� �W�K�H�� �S�X�U�S�R�V�H�� �R�I�� �U�H�X�V�H���� �L�W���V�K�R�X�O�G�� �E�H�� �O�H�V�V�� �W�K�D�Q�� �W�K�U�H�H�� �\�H�D�U�V�� �R�O�G��
�D�Q�G���L�I���G�H�V�W�L�Q�H�G���I�R�U���U�H�F�\�F�O�L�Q�J���W�K�H���D�X�W�K�R�U�L�W�L�H�V���V�K�R�X�O�G���Q�R�W���D�O�O�R�Z���L�Q���P�R�U�H���S�U�R�G�X�F�W�V���W�K�D�Q���W�K�H���L�Q�W�H�Q�G��
�H�G���U�H�F�\�F�O�L�Q�J���I�D�F�L�O�L�W�\���F�D�Q���D�F�F�R�P�P�R�G�D�W�H�� 
 

���������� �$���J�U�H�H�Q���U�H�X�V�H���F�K�D�Q�Q�H�O 

 
�$�� �I�L�Q�D�O�� �S�R�O�L�F�\�� �R�S�W�L�R�Q�� �W�K�D�W�� �V�K�R�X�O�G�� �E�H��
�F�R�Q�V�L�G�H�U�H�G�� �L�V�� �W�K�H�� �F�U�H�D�W�L�R�Q�� �R�I�� �F�H�U�W�L�I�L�H�G��
�F�K�D�Q�Q�H�O�V�� �D�O�R�Q�J�� �Z�K�L�F�K�� �X�V�H�G�� �S�U�R�G�X�F�W�V��
�G�H�V�W�L�Q�H�G�� �I�R�U�� �U�H�S�D�L�U�� �F�R�X�O�G�� �W�U�D�Y�H�O�� �I�U�H�H�O�\�����$��
�P�D�M�R�U�� �L�V�V�X�H�� �Z�L�W�K�� �L�Q�F�U�H�D�V�L�Q�J�� �F�R�Q�W�U�R�O�V�� �I�R�U��
�H�Y�H�U�\�� �V�K�L�S�P�H�Q�W���� �H�V�S�H�F�L�D�O�O�\�� �Z�K�H�Q�� �F�R�Y�H�U�L�Q�J��
�X�V�H�G�� �H�T�X�L�S�P�H�Q�W���� �L�V�� �W�K�D�W�� �L�W�� �Z�L�O�O�� �Y�H�U�\�� �O�L�N�H�O�\��
�O�H�D�G�� �W�R�� �D�� �U�H�G�X�F�W�L�R�Q�� �L�Q�� �W�K�H�� �R�Y�H�U�D�O�O�� �O�H�Y�H�O�� �R�I��
�U�H�X�V�H���� �F�U�H�D�W�H�� �P�R�U�H�� �H-�Z�D�V�W�H�� �V�R�R�Q�H�U�� �D�Q�G��
�X�O�W�L�P�D�W�H�O�\�� �O�H�D�G�� �W�R�� �D�Q�� �L�Q�F�U�H�D�V�H�� �L�Q�� �W�K�H��
�U�H�O�L�D�Q�F�H�� �R�Q�� �Q�H�Z�� �S�U�R�G�X�F�W���E�X�L�O�G���� �7�K�H�� �U�H�D�V�R�Q��
�I�R�U�� �W�K�L�V�� �L�V�� �W�K�D�W�� �D�Q�\�� �L�Q�F�U�H�D�V�H�� �L�Q�� �W�K�H�� �F�R�V�W�� �R�I��
�P�R�Y�L�Q�J�� �X�V�H�G�� �H�T�X�L�S�P�H�Q�W���I�R�U�� �U�H�S�D�L�U���� �D�V�� �Z�H�O�O��
�D�V�� �L�Q�F�U�H�D�V�H�G�� �D�G�P�L�Q�L�V�W�U�D�W�L�Y�H�� �E�X�U�G�H�Q���� �P�D�\��
�O�H�D�G�� �2�(�0�V�� �W�R�� �U�H�G�X�F�H�� �W�K�H�L�U�� �U�H�O�L�D�Q�F�H�� �R�Q��
�U�H�S�D�L�U�H�G���D�Q�G���U�H�I�X�U�E�L�V�K�H�G���H�T�X�L�S�P�H�Q�W�� 
�,�W���Z�R�X�O�G���W�K�H�U�H�I�R�U�H���E�H���S�R�W�H�Q�W�L�D�O�O�\���E�H�Q�H�I�L�F�L�D�O��
�W�R���K�D�Y�H���F�H�U�W�D�L�Q���S�U�R�G�X�F�W���I�O�R�Z�V���F�H�U�W�L�I�L�H�G���D�Q�G��
�D�X�G�L�W�H�G���W�R���D�O�O�R�Z���I�R�U���W�K�H���S�D�U�W�L�F�X�O�D�U���2�(�0���R�U��
�R�W�K�H�U���D�F�W�R�U���W�R���X�V�H���W�K�H���F�H�U�W�L�I�L�F�D�W�L�R�Q���W�R���H�Q�V�X�U�H��
�V�K�L�S�P�H�Q�W�V�� �Z�L�W�K�R�X�W�� �G�H�O�D�\�� �D�Q�G�� �Z�L�W�K�R�X�W��
�D�G�G�L�W�L�R�Q�D�O�� �F�R�V�W���� �R�W�K�H�U�� �W�K�D�Q�� �W�K�H�� �F�R�V�W��
�D�V�V�R�F�L�D�W�H�G���W�K�H���D�X�G�L�W���D�Q�G���F�H�U�W�L�I�L�F�D�W�L�R�Q�� 
�$�Q�� �H�[�D�P�S�O�H�� �R�I�� �K�R�Z�� �W�K�L�V�� �P�D�\�� �Z�R�U�N�� �Z�R�X�O�G��
�E�H�� �W�K�D�W�� �2�(�0�� �$�� �K�D�V�� �L�W�V�� �(�8�� �U�H�W�X�U�Q�V��
�Z�D�U�H�K�R�X�V�H�� �O�R�F�D�W�H�G�� �L�Q�� �$�P�V�W�H�U�G�D�P����
�1�H�W�K�H�U�O�D�Q�G�V���� �+�H�U�H���� �W�K�H�� �S�U�R�G�X�F�W�V�� �D�U�H��
�D�V�V�H�V�V�H�G�� �D�Q�G�� �D�� �G�H�F�L�V�L�R�Q�� �L�V�� �P�D�G�H�� �D�V�� �W�R��
�Z�K�H�W�K�H�U�� �W�K�H�V�H�� �S�U�R�G�X�F�W�V�� �F�D�Q�� �E�H�� �U�H�X�V�H�G�� �R�U��
�U�H�F�\�F�O�H�G���� �7�K�H�� �S�U�R�G�X�F�W�V�� �G�H�V�W�L�Q�H�G�� �I�R�U��
�U�H�F�\�F�O�L�Q�J�� �D�U�H�� �U�H�F�\�F�O�H�G�� �O�R�F�D�O�O�\���� �7�K�R�V�H��
�G�H�V�W�L�Q�H�G�� �I�R�U�� �U�H�S�D�L�U�� �D�Q�G�� �U�H�I�X�U�E�L�V�K�P�H�Q�W�� �W�K�H�Q��

�Q�H�H�G�� �W�R�� �E�H�� �V�H�Q�W�� �W�R�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �U�H�S�D�L�U��
�O�R�F�D�W�L�R�Q���D�U�R�X�Q�G���W�K�H���Z�R�U�O�G�����/�H�W�V���X�V���V�D�\���W�K�D�W��
�2�(�0�� �$�� �K�D�V�� �W�K�U�H�H�� �U�H�S�D�L�U�� �O�R�F�D�W�L�R�Q���� �R�Q�H�� �L�Q��
�+�X�Q�J�D�U�\�����R�Q�H���L�Q���W�K�H���8�Q�L�W�H�G���6�W�D�W�H�V���D�Q�G���R�Q�H��
�L�Q�� �&�K�L�Q�D���� �8�Q�G�H�U�� �W�K�L�V�� �S�U�R�S�R�V�D�O���� �W�K�H�� �2�(�0��
�Z�R�X�O�G�� �V�X�E�P�L�W�� �D�� �S�O�D�Q�� �W�R�� �D�O�O�� �I�R�X�U�� �F�R�X�Q�W�U�\��
�J�R�Y�H�U�Q�P�H�Q�W�V�� �R�X�W�O�L�Q�L�Q�J�� �W�K�H�� �I�X�O�O�� �S�U�R�F�H�V�V�H�V��
�W�K�D�W�� �D�U�H�� �I�R�O�O�R�Z�H�G�� �D�W�� �W�K�H�� �I�D�F�L�O�L�W�L�H�V���� �Z�K�D�W��
�O�R�J�L�V�W�L�F�V�� �S�U�R�Y�L�G�H�U�V�� �D�U�H�� �X�V�H�G�� �D�Q�G�� �Z�K�D�W�� �Z�L�O�O��
�E�H���G�R�Q�H���Z�L�W�K���D�Q�\���S�U�R�G�X�F�W�V���W�K�D�W���D�U�H���I�R�X�Q�G���W�R��
�E�H�� �E�H�\�R�Q�G�� �U�H�S�D�L�U�� �L�Q�� �W�K�H�� �G�H�V�W�L�Q�D�W�L�R�Q��
�F�R�X�Q�W�U�L�H�V���� �7�K�H�Q�� �R�Q�F�H�� �D�S�S�U�R�Y�H�G���� �2�(�0�� �$��
�Z�R�X�O�G���E�H���D�E�O�H���W�R���V�K�L�S���S�U�R�G�X�F�W�V���W�R���W�K�H���W�K�U�H�H��
�I�D�F�L�O�L�W�L�H�V�� �P�H�Q�W�L�R�Q�H�G�� �L�Q�� �W�K�H�� �D�S�S�U�R�Y�H�G�� �S�O�D�Q��
�X�V�L�Q�J�� �W�K�H�� �O�R�J�L�V�W�L�F�V�� �S�U�R�Y�L�G�H�U�� �P�H�Q�W�L�R�Q�H�G�� �L�Q��
�W�K�H�� �S�O�D�Q�� �Z�L�W�K�R�X�W�� �I�X�U�W�K�H�U�� �L�Q�Y�R�O�Y�H�P�H�Q�W�� �R�U��
�S�D�S�H�U�Z�R�U�N���� �V�X�E�M�H�F�W���� �R�I�� �F�R�X�U�V�H���� �W�R�� �U�D�Q�G�R�P��
�F�K�H�F�N�V�� �W�R�� �H�Q�V�X�U�H�� �F�R�P�S�O�L�D�Q�F�H�� �Z�L�W�K�� �W�K�H��
�V�\�V�W�H�P�� 
 

8 �&�R�Q�F�O�X�V�L�R�Q 

�7�K�L�V�� �*�U�H�H�Q�� �3�D�S�H�U�� �J�L�Y�H�V�� �W�K�H�� �U�H�D�G�H�U�� �W�K�H�� �R�S��
�S�R�U�W�X�Q�L�W�\���W�R���X�Q�G�H�U�V�W�D�Q�G���W�K�H���Z�L�G�H���Y�D�U�L�H�W�\���R�I��
�S�R�O�L�F�\���R�S�W�L�R�Q�V���W�K�D�W���K�D�Y�H���E�H�H�Q���W�U�L�H�G���D�Q�G���L�P��
�S�O�H�P�H�Q�W�H�G�� �D�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G�� �D�V�� �Z�H�O�O�� �D�V��
�G�U�D�Z���V�R�P�H���F�R�Q�F�O�X�V�L�R�Q�V���D�E�R�X�W���W�K�H���Q�D�W�X�U�H���R�I��
�U�H�V�S�R�Q�V�H�V�� �W�R�� �W�K�H�� �H-�Z�D�V�W�H�� �S�U�R�E�O�H�P�� �D�Q�G�� �S�R��
�W�H�Q�W�L�D�O���S�R�O�L�F�\���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�� 
�)�(-�Z�D�V�W�H�� �S�R�O�L�F�L�H�V�� �K�D�Y�H�� �H�Y�R�O�Y�H�G�� �D�W�� �D�� �W�L�P�H��
�Z�K�H�Q���Y�R�O�X�P�H�V���R�I���W�R�[�L�F���Z�D�V�W�H���Z�H�U�H���D�O�U�H�D�G�\��
�Y�H�U�\�� �F�R�Q�V�L�G�H�U�D�E�O�H�� �D�V�� �D�� �U�H�V�X�O�W�� �R�I�� �W�K�H�� �L�Q��
�F�U�H�D�V�H�� �L�Q�� �F�R�Q�V�X�P�S�W�L�R�Q�� �D�Q�G�� �G�L�V�S�R�V�D�O�� �R�I��
�(�(�(���� �3�U�L�Y�D�W�H�� �L�Q�L�W�L�D�W�L�Y�H�V���� �I�R�U�P�D�O�� �D�Q�G�� �L�Q�I�R�U��
�P�D�O�����K�D�G���D�O�V�R���D�O�U�H�D�G�\���V�W�D�U�W�H�G���W�R���R�U�J�D�Q�L�]�H���H-
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�Z�D�V�W�H�� �W�U�D�Q�V�I�H�U�� �W�R�� �G�H�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V����
�6�F�H�Q�H�V�� �R�I�� �F�K�L�O�G�U�H�Q�� �E�X�U�Q�L�Q�J�� �F�R�P�S�X�W�H�U�� �F�D��
�E�O�H�V���R�U���U�H�I�U�L�J�H�U�D�W�R�U�V���D�Q�G���N�H�\�E�R�D�U�G�V���I�O�R�D�W�L�Q�J��
�L�Q�� �W�K�H�� �G�D�U�N�� �Z�D�W�H�U�V�� �R�I�� �D�� �U�L�Y�H�U�� �S�R�O�O�X�W�H�G�� �E�\��
�K�H�D�Y�\�� �P�H�W�D�O�V�� �D�Q�G�� �F�K�H�P�L�F�D�O�� �F�R�F�N�W�D�L�O�V��
�V�K�R�X�O�G�� �E�H�O�R�Q�J�� �L�Q�� �W�K�H�� �S�D�V�W���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\����
�W�K�H�\���D�U�H���V�W�L�O�O���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���W�K�H���U�H�D�O�L�W�\���L�Q��
�W�R�R���P�D�Q�\���D�U�H�D�V���R�I���W�K�H���Z�R�U�O�G�� 
�,�Q�� �W�K�H�� ���������V���� �S�R�O�L�F�\�P�D�N�H�U�V�� �L�Q�� �L�Q�G�X�V�W�U�L�D�O��
�L�]�H�G���D�Q�G���H�P�H�U�J�L�Q�J���F�R�X�Q�W�U�L�H�V���K�D�Y�H���I�R�F�X�V�V�H�G��
�D�� �O�R�W���R�I�� �W�K�H�L�U�� �H�I�I�R�U�W�V�� �R�Q�� �G�H�Y�H�O�R�S�L�Q�J�� �I�L�Q�D�Q�F��
�L�Q�J���D�Q�G���D�Z�D�U�H�Q�H�V�V���V�F�K�H�P�H�V���I�R�F�X�V�H�G���R�Q���H�Q��
�V�X�U�L�Q�J�� �E�H�W�W�H�U�� �S�D�U�W�L�F�L�S�D�W�L�R�Q�� �R�I�� �E�R�W�K�� �W�K�H�� �S�U�L��
�Y�D�W�H�� �V�H�F�W�R�U�� �D�Q�G�� �L�Q�G�L�Y�L�G�X�D�O�V�� �L�Q�� �H�Q�V�X�U�L�Q�J��
�K�L�J�K�H�U���F�R�O�O�H�F�W�L�R�Q���U�D�W�H�V���D�Q�G���W�K�D�W���W�K�H���I�L�Q�D�Q�F�H�V��
�D�U�H���L�Q���S�O�D�F�H���W�R���P�H�H�W���W�K�H���W�U�H�D�W�P�H�Q�W���F�R�V�W�V�� 
�:�K�L�O�H���W�K�H���S�U�R�P�R�W�L�R�Q���D�Q�G���F�D�S�D�F�L�W�\-�E�X�L�O�G�L�Q�J��
�R�I�� �H�I�I�H�F�W�L�Y�H�� �D�Q�G�� �H�I�I�L�F�L�H�Q�W�� �W�D�N�H-�E�D�F�N�� �V�R�O�X��
�W�L�R�Q�V�� �I�R�U�� �(�R�/�� �P�D�W�H�U�L�D�O�� �L�V�� �Y�L�W�D�O���� �W�K�L�V�� �S�D�S�H�U��
�Q�R�W�H�V���W�K�D�W���W�K�H�U�H���V�K�R�X�O�G���D�O�V�R���E�H���D���F�R�Q�F�H�U�W�H�G��
�H�I�I�R�U�W�� �W�R�� �I�R�F�X�V�� �P�R�U�H�� �H�Q�H�U�J�\�� �R�Q�� �W�K�H�� �U�H�G�X�F��
�W�L�R�Q�� �R�I�� �H-�Z�D�V�W�H�� �Y�R�O�X�P�H�V�� �D�Q�G�� �W�K�H�� �U�H��
�S�D�L�U���U�H�X�V�H�� �R�I�� �(�(�(���� �$�O�W�K�R�X�J�K�� �D�� �Q�X�P�E�H�U�� �R�I��
�L�Q�L�W�L�D�W�L�Y�H�V�� �K�D�Y�H�� �E�H�H�Q�� �L�G�H�Q�W�L�I�L�H�G���� �H�V�S�H�F�L�D�O�O�\��
�E�\�� �Q�R�W-�I�R�U-�S�U�R�I�L�W�V�� �D�Q�G�� �W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U����
�W�K�H�U�H���D�U�H���I�H�Z���H�[�D�P�S�O�H�V���R�I���S�X�E�O�L�F���S�R�O�L�F�\���L�Q��
�L�W�L�D�W�L�Y�H�V�� �W�K�D�W�� �K�D�Y�H�� �E�H�H�Q�� �V�X�F�F�H�V�V�I�X�O���� �,�P��
�S�R�U�W�D�Q�W�O�\�����W�K�H���I�R�F�X�V���R�Q���U�H�S�D�L�U���D�Q�G���U�H�X�V�H���H�Q��
�D�E�O�H�V�� �W�K�H�� �H�[�W�H�Q�V�L�R�Q�� �R�I�� �S�U�R�G�X�F�W�� �O�L�I�H�F�\�F�O�H�V����
�S�R�V�W�S�R�Q�L�Q�J�� �W�K�H�L�U�� �G�L�V�S�R�V�D�O�� �D�Q�G�� �U�H�G�X�F�L�Q�J�� �W�K�H��
�U�H�O�D�W�L�Y�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �I�R�R�W�S�U�L�Q�W�� �J�H�Q�H�U�D�W�H�G��
�W�K�U�R�X�J�K���S�U�R�G�X�F�W�L�R�Q�� 
�7�K�H�U�H���L�V���D�O�V�R���D���O�D�F�N���R�I���D�G�H�T�X�D�W�H���L�Q�F�H�Q�W�L�Y�H�V��
�I�R�U�� �S�U�R�G�X�F�H�U�V�� �W�R�� �I�R�F�X�V�� �R�Q�� �H�F�R-�G�H�V�L�J�Q��
�R�S�W�L�R�Q�V���W�K�D�W���Z�R�X�O�G���H�Q�D�E�O�H���W�K�H�P���W�R���S�X�W���O�H�V�V��
�W�R�[�L�F���� �H�D�V�L�O�\�� �U�H�S�D�L�U�D�E�O�H�� �D�Q�G�� �U�H�F�\�F�O�D�E�O�H��
�S�U�R�G�X�F�W�V�� �R�Q�� �W�K�H�� �P�D�U�N�H�W���� �,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�U�H��
�L�V�� �D�� �O�D�F�N�� �R�I�� �S�X�E�O�L�F�D�O�O�\�� �D�Y�D�L�O�D�E�O�H�� �G�D�W�D�� �W�K�D�W��
�Z�R�X�O�G���D�O�O�R�Z���S�U�R�G�X�F�H�U�V���D�Q�G���W�K�L�U�G���S�D�U�W�L�H�V���W�R��
�H�Y�D�O�X�D�W�H�� �S�R�W�H�Q�W�L�D�O�� �V�X�E�V�W�L�W�X�W�H�V�� �W�R�� �K�D�]�D�U�G�R�X�V��
�P�H�W�D�O�V�� �D�Q�G�� �F�K�H�P�L�F�D�O�V�� �W�K�D�W�� �D�U�H�� �F�X�U�U�H�Q�W�O�\��
�L�Q�G�L�V�S�H�Q�V�D�E�O�H���W�R���P�D�Q�\���S�U�R�G�X�F�W�V�� 
�7�K�H�� �D�X�W�K�R�U�V�� �R�I�� �W�K�L�V�� �*�U�H�H�Q�� �3�D�S�H�U�� �W�K�H�U�H�I�R�U�H��
�V�X�J�J�H�V�W�� �W�K�D�W�� �6�W�(�3�� �H�Q�F�R�X�U�D�J�H�V�� �I�X�U�W�K�H�U�� �U�H��
�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �H�I�I�H�F�W�L�Y�H�� �P�H�D�Q�V�� �R�I�� �U�H�G�X�F�L�Q�J��
�R�Y�H�U�D�O�O�� �H-�Z�D�V�W�H�� �Y�R�O�X�P�H�V�� �D�U�L�V�L�Q�J�� �Z�R�U�O�G��
�Z�L�G�H���� �Z�D�\�V�� �R�I�� �H�Q�F�R�X�U�D�J�L�Q�J�� �U�H�S�D�L�U�� �D�Q�G�� �U�H��
�X�V�H�� �E�R�W�K�� �E�\�� �S�U�R�G�X�F�H�U�V�� �D�Q�G�� �F�R�Q�V�X�P�H�U�V�� �D�Q�G��
�D�V���S�U�R�P�R�W�L�Q�J���H�F�R-�G�H�V�L�J�Q�� 
�,�Q���W�H�U�P�V���R�I���S�R�O�L�F�\�� �U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V���� �W�K�L�V��
�*�U�H�H�Q���3�D�S�H�U���K�D�V���V�R�X�J�K�W���W�R���S�U�H�V�H�Q�W���D���Y�D�U�L�H�W�\��
�R�I�� �S�R�O�L�F�\�� �R�S�W�L�R�Q�V���� �P�R�V�W�� �R�I�� �W�K�H�P�� �E�H�L�Q�J�� �D�O��

�U�H�D�G�\�� �L�P�S�O�H�P�H�Q�W�H�G���� �R�Q�� �D�� �O�D�U�J�H�� �V�F�D�O�H�� �R�U�� �L�Q��
�S�L�O�R�W�� �L�Q�� �E�R�W�K�� ���S�R�V�W-���� �L�Q�G�X�V�W�U�L�D�O�L�]�H�G�� �D�Q�G�� �G�H��
�Y�H�O�R�S�L�Q�J�� �F�R�X�Q�W�U�L�H�V���� �$�� �P�L�Q�R�U�L�W�\�� �R�I�� �U�H�F�R�P��
�P�H�Q�G�D�W�L�R�Q�V�� �D�U�H�� �V�X�J�J�H�V�W�L�R�Q�V�� �J�D�W�K�H�U�H�G�� �I�U�R�P��
�V�F�L�H�Q�W�L�I�L�F�� �Z�R�U�N���� �W�K�H�� �S�U�L�Y�D�W�H�� �V�H�F�W�R�U�� �R�U�� �F�L�Y�L�O��
�V�R�F�L�H�W�\�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V���� �7�K�H�� �D�X�W�K�R�U�V�� �K�D�Y�H��
�W�U�L�H�G�� �W�R�� �L�G�H�Q�W�L�I�\�� �W�K�H�� �S�U�R�V�� �D�Q�G�� �F�R�Q�V�� �R�I�� �H�D�F�K��
�S�R�O�L�F�\�� �R�S�W�L�R�Q���� �V�L�Q�F�H�� �W�K�H�U�H�� �L�V�� �Q�R�� �R�Q�H-�V�L�]�H-
�I�L�W�V-�D�O�O�� �V�R�O�X�W�L�R�Q�� �I�R�U�� �H-�Z�D�V�W�H�� �S�R�O�L�F�\���� �Z�K�D�W��
�Z�R�U�N�V�� �X�Q�G�H�U�� �V�R�P�H�� �F�R�Q�G�L�W�L�R�Q�V�� �P�D�\�� �E�H��
�Z�K�R�O�O�\���L�Q�D�S�S�U�R�S�U�L�D�W�H���L�Q���R�W�K�H�U�V�� 
�&�R�Q�F�H�U�Q�L�Q�J�� �W�K�H�� �V�F�R�S�H�� �R�I�� �D�Q�� �H-�Z�D�V�W�H�� �P�D�Q��
�D�J�H�P�H�Q�W���V�\�V�W�H�P�����W�K�H���F�R�Q�F�O�X�V�L�R�Q���L�V���W�K�D�W���L�G�H��
�D�O�O�\���� �L�W�� �L�V�� �U�H�F�R�P�P�H�Q�G�H�G�� �W�K�H�� �V�F�R�S�H�� �V�K�R�X�O�G��
�E�H�� �H�[�K�D�X�V�W�L�Y�H���� �E�X�W�� �W�K�D�W�� �L�Q�� �S�U�D�F�W�L�F�H���� �W�K�L�V��
�F�R�X�O�G���S�U�R�Y�H���W�R���E�H���W�R�R���D�P�E�L�W�L�R�X�V�����H�V�S�H�F�L�D�O�O�\��
�I�R�U�� �F�R�X�Q�W�U�L�H�V�� �W�K�D�W�� �D�U�H�� �M�X�V�W�� �V�W�D�U�W�L�Q�J�� �W�R�� �L�P��
�S�O�H�P�H�Q�W���H-�Z�D�V�W�H���S�R�O�L�F�L�H�V�����:�K�H�U�H���W�K�L�V���L�V���W�K�H��
�F�D�V�H�����D���S�K�D�V�H�G���V�F�R�S�H���F�R�X�O�G���E�H���L�P�S�O�H�P�H�Q�W�H�G��
�Z�L�W�K���D���F�O�H�D�U���D�Q�G���G�H�W�D�L�O�H�G���D�P�E�L�W�L�R�Q���W�R���F�R�Y�H�U��
�D�O�O���S�U�R�G�X�F�W�V���L�Q���D���U�H�D�V�R�Q�D�E�O�H���W�L�P�H�I�U�D�P�H�����,�W���L�V��
�D�O�V�R�� �Y�L�W�D�O�� �W�R�� �F�R�Q�V�L�G�H�U�� �Z�K�H�W�K�H�U�� �W�R�� �L�Q�F�O�X�G�H��
�%���%�� �S�U�R�G�X�F�W�V�� �D�Q�G�� �F�O�H�D�U�O�\�� �L�G�H�Q�W�L�I�\�� �Z�K�H�U�H��
�W�K�H�\���D�U�H���H�[�F�O�X�G�H�G���R�U���U�H�T�X�L�U�H���G�L�I�I�H�U�H�Q�W���F�R�P��
�S�O�L�D�Q�F�H���S�U�R�F�H�G�X�U�H�V�� 
�7�K�H���R�Y�H�U�D�O�O���V�\�V�W�H�P���V�W�U�X�F�W�X�U�H���D�Q�G���U�H�V�S�H�F�W�L�Y�H��
�U�R�O�H�V���Z�L�W�K�L�Q���L�W���D�U�H���Y�L�W�D�O���W�R���D�U�W�L�F�X�O�D�W�H���D�Q�G���G�H��
�I�L�Q�H���� �6�S�H�F�L�D�O�� �D�W�W�H�Q�W�L�R�Q�� �V�K�R�X�O�G�� �E�H�� �J�L�Y�H�Q�� �W�R��
�F�O�D�U�L�I�\�L�Q�J�� �D�Q�G�� �G�H�W�D�L�O�L�Q�J�� �W�K�H�� �U�R�O�H�V�� �R�I�� �S�X�E�O�L�F��
�D�X�W�K�R�U�L�W�L�H�V���� �S�U�R�G�X�F�H�U�V���� �U�H�F�\�F�O�H�U�V�� �D�Q�G�� �R�W�K�H�U��
�L�Q�G�L�Y�L�G�X�D�O�V���� �7�K�H�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �W�K�H��
�S�U�L�Q�F�L�S�O�H���R�I���(�3�5�����Z�K�L�F�K�����D�V���R�X�W�O�L�Q�H�G�����S�R�V�H�V��
�V�R�P�H�� �V�S�H�F�L�I�L�F�� �F�K�D�O�O�H�Q�J�H�V�� �I�R�U�� �G�H�Y�H�O�R�S�L�Q�J��
�F�R�X�Q�W�U�L�H�V�����V�K�R�X�O�G���E�H���F�R�Q�V�L�G�H�U�H�G���D�V���D���P�H�W�K��
�R�G���R�I���D�S�S�R�U�W�L�R�Q�L�Q�J���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�� 
�7�K�H�� �L�Q�Y�R�O�Y�H�P�H�Q�W�� �R�I�� �W�K�H�� �L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U����
�H�V�S�H�F�L�D�O�O�\���� �E�X�W�� �Q�R�W�� �H�[�F�O�X�V�L�Y�H�O�\���� �L�Q�� �W�K�H�� �G�H��
�Y�H�O�R�S�L�Q�J�� �Z�R�U�O�G�� �P�X�V�W�� �E�H�� �F�R�Q�V�L�G�H�U�H�G�� �Z�K�H�Q��
�G�H�Y�H�O�R�S�L�Q�J���H-�Z�D�V�W�H���S�R�O�L�F�L�H�V���D�V���W�K�H�\���D�U�H���N�H�\��
�D�F�W�R�U�V�� �L�Q�� �W�K�H�� �F�K�D�L�Q�� �R�I�W�H�Q�� �S�H�U�I�R�U�P�L�Q�J�� �L�P��
�S�R�U�W�D�Q�W�� �Z�R�U�N�� �X�Q�G�H�U�� �K�D�U�V�K�� �F�R�Q�G�L�W�L�R�Q�V���� �$�O�W��
�K�R�X�J�K�� �W�K�H�U�H�� �L�V�� �Q�R�� �L�G�H�D�O�� �S�U�R�F�H�V�V�� �I�R�U�� �G�R�L�Q�J��
�W�K�L�V���� �W�K�U�H�H���L�P�S�R�U�W�D�Q�W���V�W�H�S�V���K�D�Y�H���E�H�H�Q���L�G�H�Q��
�W�L�I�L�H�G���L�Q���W�K�L�V���S�D�S�H�U�� 
�x �)�L�U�V�W�O�\���� �W�K�H�U�H�� �V�K�R�X�O�G�� �E�H�� �D�Q�� �H�I�I�R�U�W�� �W�R��

�L�G�H�Q�W�L�I�\���D�Q�G���X�Q�G�H�U�V�W�D�Q�G���W�K�H���V�H�F�W�R�U���� 
�x �6�H�F�R�Q�G�O�\���� �W�K�H�U�H�� �V�K�R�X�O�G�� �E�H�� �H�I�I�R�U�W�V�� �W�R��

�L�Q�F�O�X�G�H���� �X�S�V�N�L�O�O�� �D�Q�G�� �S�U�R�P�R�W�H�� �Z�K�H�U�H��
�W�K�H�L�U�� �L�Q�Y�R�O�Y�H�P�H�Q�W�� �L�V�� �G�H�V�L�U�D�E�O�H�� �D�Q�G�� �W�K�H��
�K�D�U�P�� �G�R�Q�H�� �W�R�� �L�Q�G�L�Y�L�G�X�D�O�V�� �D�Q�G�� �W�K�H��
�H�Q�Y�L�U�R�Q�P�H�Q�W�� �F�D�Q�� �E�H�� �P�L�W�L�J�D�W�H�G���� �6�W�(�3�¶�V��
�³�%�H�V�W�� �R�I�� ���� �:�R�U�O�G�V�´�� �D�S�S�U�R�D�F�K�� �V�H�H�P�V�� �W�R��
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8.Conclusion  

�K�D�Y�H�� �L�G�H�Q�W�L�I�L�H�G�� �D�� �P�R�G�X�V�� �R�S�H�U�D�Q�G�L�� �E�\��
�R�S�H�U�D�W�L�Q�J�� �V�\�Q�H�U�J�L�H�V�� �E�H�W�Z�H�H�Q�� �W�K�H��
�L�Q�I�R�U�P�D�O�� �V�H�F�W�R�U�� �D�Q�G�� �W�K�H�� �L�Q�G�X�V�W�U�\�� �W�K�D�W��
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