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D�6��������� ��� ���3� ��������3� -����1�� ��� >� F� + ������.�="� ��������
��� ��� ������� ���� �� .�6��� � �M��-� ��-����.���1� �� � �M��-� �--��� ���
1����������?������-����������.����������6�����30�# �������������������+
����� �-� ���������3� 1��� �������� -��� ��� �������� ��� ������ �-� ��� �6������
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#..������� �� �����.��4������ ,�0,  0   � ������ �-� � ����.� ���3����F�������
1����.���������3�.��6������������4:�(%��������3� ����  (�J�����.�4�+
����"� �  �K0� 2����� ,�",� G� ��.����� O�����.� �����. �F�����.�����O� ����
O���+�����.�������.�����O"������������������3� ����������������������
-��� -�����"� .������"� ������6��"� �������"� �.0� $-� ����� ��� ��.������ ��� ,�",�
G'0� 2���� ���3� ��� ������ ���O�����.� �����.�O"� �5. ������� -�����"� .������"�
������6��"� �������"� ��� ����� ���� ��� ��.�������� �� � O�����.� �����.�O� �3�
��������."������.������������������3�����-�1��� 0�9���������"������.�����+
�.�� ����� �-� ��������� ����� ���� �:�� $����� ���� �  �M� �-� ���� �����.�
�����.�'� ���� ��� ��.������ ��� ���� ���3"� ��� ��--�. ���� ���� ��� ����� �����+
������ �.����� ��� ����� �����.����� ��.���� ��� ��� � 6�������0� 2������ �����
.������������� ���� �..���� ������ �� �� .��6����� �� ����� �-� &)0&� 0   �
������ �-� �����.�� ��� 4������ $4:�(%�'� ��� ��� 3���� �   (� J�4G��"� �  *K"�
1��.��-��������������-���-������.��.�������0��

���� ��� .��.�������� ����� -��� ���� �����"� .���� �� ����� 1���� ���3� .�����+
����� -��� ��.����1����� �����.�� ���� ����������0� 9�1��� -����� ��� �����
�)�M��-���������������-������.������.��.���� �����������.���3������.���
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��� ���������1����� �� �����-�.��� .������ ��� ������ "� -��.���"� ���6�.�� ���+
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#� ���� �-� �(�� ��--����� �����.�� 1���� ����3���"� ;� ���� ��.�� .���� ���3"�
��������������.�����������.������"������)���--� �������3��������������
(���--������������6��.�����������������1����.� ���������$����#������5"�
2�����������2�����&'�

A6�����"� ����� (,�M� �-� ����������� �����.� �����. �� ���� .�6����� �3� ���
.������������-����������0�2���������6�������6��6 ��1��-����������������
�����.������.�"�����������������.������.��� ���������.�6������3����
.���� ������� ����3���� ���� ��� ������ ������ �-� ���� �.� �����.�� ��� ����
.�6������3����.���������������3���0�
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Total Market Coverage Coverage

Market 
volume

Market 
share

Not substitut-
able

Substitut-
able but not 
covered by 

case studies

Substitut-
able and 

covered by 
case studies

Not substitut-
able

Substitut-
able but not 
covered by 

case studies

Substitut-
able and 

covered by 
case studies

1.000 
Tonnes

% of total 
market

% of sector % of sector % of sector
% of total 

market
% of total 

market
% of total 

market

Packaging 19.180 41,3% 2% 0% 98% 0,9% 0,0% 40,5%

Building - Pipes 2.830 6,1% 0% 0% 100% 0,0% 0,0% 6,1%

Building - Non Pipes 7.050 15,2% 0% 53% 47% 0,0% 8,1% 7,1%

Electric/electronic 2.590 5,6% 56% 27% 18% 3,1% 1,5% 1,0%

Automotive 3.700 8,0% 55% 0% 45% 4,3% 0,0% 3,6%

Housewares 1.840 4,0% 0% 50% 50% 0,0% 2,0% 2,0%

Furniture 1.470 3,2% 0% 50% 50% 0,0% 1,6% 1,6%

Medical applications 630 1,3% 50% 30% 20% 0,7% 0,4% 0,3%

Footwear 410 0,9% 0% 56% 44% 0,0% 0,5% 0,4%

Other sectors 6.700 14,4% 50% 50% 0% 7,2% 7,2% 0,0%
Total Market 46.400 100% 16,2% 21,2% 62,5% �
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9������������������.��.�������.�6�����������1��� �������.������.����6��
�� ��--����� ����.� ��� �����3� ���� ���� ���������� .��� ����� �� �������6��
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����"� ���6����� -���� ������"� ��--����.��� ��� ���� ��� ���������� ���������"�
����-������6����������������1���������-������.�� �����6������0 � �

4����3� ��6�����$%'� ���� ���������� �����3� �������$I' � �-� �����.� �����.��
.�������� �� �������6�� ��������"� ����� ���� .��� �������� �-� ����������+
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� � ���� ��6����� �-� �����3� ���� ���� ���������� �3� �����. � ���������� ����� ��� ��� ��������� ��.��� ���� ���� �� �-� ���� ���3�$���
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4.270 Mill
GJ/a

6.690 Mill
GJ/a

+57%

204 Mill t/a

328 Mill t/a

+61%
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146 Mill t/a
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A��3� 6��3� -�1� �����.� �����.�� .������� ����� �����3� ���� ����� ���������
��������� ����� �-� ��--����� ��������0� G��� ���� �.� �����.�� ����� �����
�����3�����������.�������������������6��"����� ����������3����3�����+
�.������.����6�������-�.�����������-������3���� �����������������02����
�������.����3����.����-���������6������"������� ����������������������� � �
���� 4B4� ��.���"� ���� ��.������� �����.�����0� ������ ��3� ��� ���� ������ ���
����������������-����������-�+.3.��<�����6��� ������M��-����������-�+
.3.��� �����3� ������� �-� �����.� �����.�� ���� �&�M� �- � ��� ���� ��-�+.3.���

������������������������������������������ �

� � D��� ��� ����� -������� ����� ��.����� �����3� .����� ����� ���� ���� ���������� ��� ��� ���� ������ �-� �����. �"� �0�0� �����

�������-������������-�������6������0�

� � ���� ��6����� �-� �����3� ���� ���� ���������� �3� �����. � ���������� ����� ��� ��� ��������� ��.��� ���� ���� �� �-� ���� ���3�$���

��.��������������������������������1�����������3 ������������������6����'0�
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E������ ��� 6������� .��.�������"� ����-�.�����"� ��� ���� ���� ������6�3�
����3���� ���-������ ��� ���� ���3� �� 1��� -����� ��� ��� �����6��3� ������
��������-�.�������������6������������������6��� ����������?���������0�
2���� ��� ��.����� 6��������� ��� ���� .���� ���3� ��.��� � ������ ��� �������� ��
��� ���� �����"� ���� ��������� �����6����� �-� ���� ���1�� �� ������� ���+
�������� ��1���� �����.�� ���� �������6�� ������� �0� #���������3"� ���3�
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�.� ���������"� �5������� �-� ����� �����.� �����.�� 1��� ����� ���+����-���
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1���� .�������� 1��� ������.��� ���� ��� ������ �� ���� ��� ��� �����6������
�.���6��� �6��� ���0� ����.����� ��� ��� ����� ���� -��. ������ ���� ���� ���
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2��� ���� ������� �-� ��--����� �����.� ��.������� ��� ������ ���1� ��� �����3�
���� ���� ��������� ��6����� ���� �� �� ����� ����.���� �- � ��� -��.������ ����
�-� ��� �� ���M� ���.�� �**�0� 2��� �����6����� �-� �����. ���� ���.������ ��
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����� ��� �--�.���.3� .��.������� �����3� .���������� � ��� ���� ��������� �-�
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���������������.�-����0�
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��1��� �����.���� 4�������� ���.��.�3� ��5'� ���� �& �  ����� ������� ���� ���
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�?������0� 2��� ����� ����� ��� �� ����� ����� 6������ � �������� ��.�� ���
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���
���
� ����� ��� �������������� �������
� �������� ��� �� ��&
�%�����
�����
�
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E��������� ��� ��� 1���� ���������� .��������� ������ �� ��� ������ ��+
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��.�6��3�����-�����.����.3.����"�������G7;9�

2�����������-�����������������������1������� �����3�.��������������
���� ���������� ���6����� �3� �� >��6������� -���� ����-� ��=� �����3� ���� $��+
�������� ��� ��� �.������'� ��� �� ��� ����� $�����3'� �� �� ��� �� ��� �����
$���'��������������������3�.�������������������� ���������6�������3�
��� ��������-���� .�������.��1��� ���4:� ����.�6��� � �� ��.������"�4C!�����
;444�$����#������5"��������*'0�

2��� ������� ����� ���1� ��� �� ��� �������� �� �5�� .� ����� .�����-�.� ��5���
�����.� 1���� -��.����� -���� ��5��� ��������� 1���� - ��� ���������� ��� �����+
����������3���.�6��3����-�����.����.3.��������.�� ���0�
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2�� .��.����� ��� �����6�� ������ �-� ��� .������ -��� ���� �-� �����.� �����.��
1������������.��������.������-������"������� �����-������-�������+
��� .�������� .������ -������� ���� ����� ����6��� -��� � ���1�.�� B� ������
J�  *K"� 1����� ��� �6������ .�������� .������ -������ � -��� ��� 4:�(%�� ���
��6��������"��������@A � +�?��6����������.���������  �0�;������������
����6����� ���� ��.������� �3� �� ����� ��M�����3���� � ���� �  ("�1��.�� ��6���
��"(�������@A � +�?��6����������.���������  (0�

���� �� �-� ���� ���3� �5������� ��� ��� �  (� ,� � ���� ���� ������� .��������
&)"&�G��-������.������.������  ("��0�0�*����F.�� ��0�2�����������-�������
���1� ��� �6������ �����.���� ���������� ������� 1� �� ��� �6������ ���
���������� -���� ���1���� ���������� ������ ���� �"&�� ��@A � +�?��6������
���� ��� �����.�"� ���� ���� ����-��� �-� ��� ���+������ ���� +�",���� @A � +
�?��6�����F��� �����.�"� ��6���� �� ���� ��-�+.3.��� �����.�� �-� �"*���� @A � +
�?��6�����F��� �����.�� ��� �(����� @A � +�?��6������ ���� .�������0� 2����
�?����� �� �"��M� �-� ��� ���� .�������� .������ -��� ���� �-� ��"(�������
@A� +�?��6����������.�����������1������1�$����������� �'0�

Household 13%

Hygiene & 
health 12%

Communication 
1%Other 

government 3%

Food & catering 
13%

Commuting 7%

Aviation 6%

Space heating 
14%

Clothing & 
footwear 9%

Education 4%

Recreation & 
leisure 18%

Plastic 
products:
1,3 %
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-'-  $������
�������
����
���&9���������������&
���
�

�����  ,���������	
��������������������
� �����#$#�

���������

#� ������ ��������� �-� ��� ��������� ��������� �-� @A � � ��6����� ���������
-���� ���6����� -���� ������� �������� �3� �����.� ��.�� ����� -��� -����� -����
���1��������@A � �����-���-�� I� �M����6�����-��������������&+*�� ����
������� ���� ��� @A � � ���������� �-� ��.������� �����.���� $���� #������5"�
2�����*'0�7�.�������--�.������-������6�������-�.� ��3��������-����.��.��+
.������� ���� ���������� ���� ��� ��.������� �����.��� �$-��� ����� ��.���+
���������.������1�����-������������..������������6 �������'0�

9-�1�� ������� ��� ( �M� �-� ���� -���� ��.�������$���� �.�� ���� ����� �����+
���'����6������������-�� �M��-����-������.����$. ���������������������
�-� ������ 1������ � ��.������'"� ���� �-� 1�� ������� ��� ����� @A � +����� -���
��.������������.��������-���������.������������� �5���������6������6�"�
������������.�6��@A � �����-��-��������.�-������.�������.������������ ��
���* �G��-�@A � ����������0�

9�� �������"� ���G��-�@A � � ���������� ���� �6�����"��-������.���.������������
�� ��.�� -����� -���� ��� ������ ���6�� ���6���� � �M� �� ��� -���� ������� .��+
������ �� ��� ������.��� �������� ��� ���� -����� -����1����� ��� ��.���� ���
�������6����.����������������$�..������������� ���-��������3'0�

�

�����  ����������
�����������
� �����#$#���������
+

���������������� �����������0�����	������������ �

����
�����������

2�� ������ �� ������ �����������1��� ��-����.�� �����.� ���� .������� ��6�� ���
�����3�.���������� �����������;��������������"�1 ��.�������������6��
����������5�����3���������<��

$�'���������������.����������@E��6������G���-�� ���

$��'���������������1���������������6������������ ���.�����0�

2�����������������-����1�<�

4����3� .���������� ���� ���� ���������� ��.������ �3� �� -�.��� ) � I� � )�
1����������G��+���3������������-���������@E+���3� ���

4����3� .���������� ���� ���� ���������� ��.������ �3� �� -�.��� �)� I� � (�
1���� ������ ������� .������� $1���7E� .����'� ������� �-� ��������� .�������
$1���-����.��������'0�
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�����  �"����������-1�
����������)���
������������
2 ��

���	�������	
�����������33.���������
�������
��3�3 �

2���>.�����������.�=�����������-�����������>����� ��-������������������
���6����=� $��� �� ������ �-� ��� ���+� ���� ��.�6��3+�� ��-��� �-� �����.�'� ��+
6������3�����������-��������������������������� ������������.�����-�
�����.�=�$����-��������5�����������@A � +�?��6�����'0��



�2�������.��-������.�������-�+.3.��������3�.����� ��������������������������4�������
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7�.����.�����������.����������������������-������ �����������-������.�
�����.��.��������������4:��(%��������3�����  ("� ���������������.��+
���� �������0� 9�� �������"� �� -���.��� �-� ��� .��� ��� �����.�� ��� � � � ���
��6��"��������������������6���������������6���� ��������.�������.����
$����2������'0�

9� ������� ��� ����� ��� ��������-��5�������-����� ������-���������.������
�����.�� ������.������"�������������1������6��� �����.������1��������
����-�����6�����-��������?����-���0��

)����3������
���������
��������
�%����.&?�����
����� �����������
���
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�
'��

)� ����� ���� �
�������� �
�&������
� ������ ��� ?&�.� ����
� �������
���� ���� ������
�� ���

��
� ����� ���������� ��� %�
��� �����&
���� ��� ����� ����'� 2���� ������ ��� ��� ���� ����-��� �-� �����.� �����. ��
��1����� �3� -��� ����� �����.���� ���������"� 1���� � �� .������ �����.�� ���
�����������-�������������-������.������.������ �1����0�2���.����������
����.������-�����������������������-�.��������-- �����-�����--����������.�+
����0�

2��� �������� �-� �����.�� ��.��������������.��� ��������������1�����6���
��.������ ��� ���-����0�2��� ����� ���6����-��� ��� �� .�����������+����-������
������ ��� ��� .������ �����.�� ���6�"� 1���� ��� ��� ��� ��.���3� ����������� ��+
����������.�������3�.��������������������������� ��������������������
���������6����.���"��.0���������.����������� �����-�����1����������3�
�����.���"� ��� ����������� ��� ��� 4:� �.���� ����� �� � �����3� ���� .������
.������ ��� �� � � 0�
�� ��� �������� ��� ���� �-� ���� �.�� �� ������6����.����
������$����.����3�-���'������������������������ �3F���+�--�.���������+
���� 1���� ������� �����.�� �� ���6���� ��� �������� .� ��������� ��� ����.����
���������������.�����4�����0�
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"Carbon balance"
2007 2020

Av. changes
until 2020

of EU27+2 plastics market Mt CO2-equ. Mt CO2-equ. Mt CO2-equ.

Production 160 180

production increase (2% p.a.) 47

increased material efficiency -21

20% PE from renewable resources? -6

Effects of recycling/recovery/disposal -1 -6 to +18 -5 to +19

Exemplary use effects:

substitution of less efficient materials -46 to -85 -59 to -110 -19

fuel savings -17 -34 -17

insulation -540 to -1.100 -1.200 to -1.800 -700

prevented food losses -100 to -200 -150 to -300 -75

wind power rotors & solar panels -60 -250 to -500 -310

Total carbon balance -600 to -1.300 -1.500 to -2.500

Ratio (Use+Recovery) vs. Production -5 to -9 -9 to -15 �
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·  �����.������.����������������������3���������� ���-�.�����6������-�
�����3� ���� ���� ���������� $��� �����.���� ���� ���� �� ���� ���� ����
��������-�����6������-������3������������������'0 �

·  2���� ���3� ���� ��6�������� ��� ��-����.�� �-� ��--�� ��� ��������� ��� ���
������-�+.3.��������3�������0�9�����������.��� �����������1�������
����.�����1����������.��������������3"���3����� �������������.������
��6��3������3��--�.����1�3�$�0�0������.���������� �����.���--�.��������+
����'0�

·  7��������� �-� �����.� �����.�� �3� ����� �������� � 1���� ��� ���� .�����
��.������ ��� .���������� �-� �����3� ���� ��� �������� � �-� �����������
�����0�

·  ����� ���6��1� �-� ��� ���� ��-�� .3.��"� �����.�� .�� � ����-���� ��� .�����+
�������������-�������������3��--�.������������0 �

·  �����.���-���-�.����������.�����������.������ ���0�

·  2��������-������.��-�������������������"�-���-�� ����.���������������+
��.������1����������3������������5���������3�>��� =+����-��0�

·  ���3������������������1�����������.��������������� �����������.��+
6�������� �����.�� ������ ��� -������ ������.��0� 2��� � ����� �-� ����� ����
�����.��$������-�����.������.��������1�������� ��'������.���������
���������--����.��1���.��6�����������3������

·  �����.��-��������1�����������.���.�����.�������� ������.�����-�����
���������� ��� ��� -����"� �-� ��� ����1����� ����.��� � ��1���� ��� ���1����
����������������������.��������6��������0��

·  #� >.������ �����.�=� �-� ��� ���� �����.�� ������ ��� ��� 4:�(%�� ���1��
����������������������������-���$����.�����- �����������������+
������ �3� �����.� �����.�'� 1���� ������3� ,� +� *� ���� � ������� ���� ���
���������� -���� �����.���� ���� ��.�6��3� �-� ���� ���� �.�� ��� �  (0� :�
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·  2��� �������� -��� ��.�������� ���� ����-��� ��� �� � �  � ��� ��.�� �������
���� ��� ���������� ����������-���� ��� ���1�� �-� �� ���.�0�9��� � ����
�������� ���+����-��� .����� ���*+�,� ����� �������  ���� ��� ����������
-���������.��������1������������������ � 0��

·  2��� ����� ���6���� -��� ��� ��.�������� ���+����-��� �� � ���.������ ��� ���
.������ �����.�� ���6�� 1���� ��� ������ �� ����.�� ���� �3� .����������
���� ���� ���������� �����������������.������������ �6����.���"��.0�
���� ������ �� ��.������ ��� ������ �-� ����1����� ���� �3� �����.���"� ���
��6���������4:��.�����������������3�����.������. ������������ � 0�

�� ��� ���� �-� �����.�� �� ������6�� ��.���� ������$� ���.����3�-���'� ����
�� �������� ����� �����3F���+�--�.���� ��������� 1 ���� ����� ���6���� ��+
������ .����������� �� ��� ����.���� �-� ���� ����� ����� ���������
4�����0�
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���� �� �-� ���� ���3� ���3� �5������� ��� .����?���.�� � -��� �����3� �������
�����������������"�1���������.������� �������� �1�������������.����3���+
����� �������� "� 1����� ���� ����� ����.�� �-� ������ ����� �����.�� $ -��.���"�
������"� ��-�3"� �.0'� ������� .������ ��� ����� ��� �� ������0� 2����-���� ����
���3� ���� ��� ��6������� �� 1��� �5��� �����3� ��� ���� ���� ���� ����+
������.�����.������������-����1����.��.�����.��<�

·  1���� �����.� �����.�� ���� �����.��� ��� �3� >�������= � �����.�� ��� �3�
�����.��1��.��.���������.���6��.���������-��.���" �����������������.+
������������6����

·  1�������������.���-����.���������������������� ��������.�������

·  1���� ��1� �.���������� .��� ������� �� .������ ���6�.�� 1����� ���������
�� ���� $�0�0� 1�������� .������.����� �����.���� ���.� ����� ��� ����� .�+
����'0�
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9�� ���� �"� ���3� ��� ���-�����.�� $�����6����'� �-� �� ���.�� ��� .����������
���"� �����������3"� ��� ����� �� .���������� 1��� � ���� ��������� ����
����� ����0  9� ������� ��� ������ ��� ����� ��"� �������� �� �����. � �����.�"�
�����.�� ����� -���� �������6�� ���������1���� ����� .������$�����6�'� �6���
���� ���� ��� ����� .����� .����� ����� ��6�� �������� ���� -�.���� �--�.�� $�0�0�
����-��� �-� ���������� ���� ��� ��� �������+�������� '� ��� ��� ��� ����.�
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��0�

�

!�����������������������
�����
�����
�����������4�� ��������������
&

��������
����������
���������

��������������:������ ��
��������'�
#����
� �� ���� ������� ��� ��
��� ��� �����

�
� ��� 
���� ��
� ���
������������������������������������������������������ ���������
�����������������
'�

!������ ��� ��
� ��� ��� ��������� ����� �� ������ ���	
����� � �������&

�� ��� �������
� 
������ ��� ���� ��� ��
��� �� ���������
� � � ������
��
������� ��� 565� ���

��
4� ���� 
������ ������� �� ��� �� A
�
&
����������� �

�

���B� ����� �����
� ���� �������� �� ��������4�
�����������
������������
�����������
���������������
 '�

�



�2�������.��-������.�������-�+.3.��������3�.����� ��������������������������4�������

45�.��6��7�����3�8����� � � ������������ �� �

.  /������������
�


��	�G0"�#����.��70"�R������0"�E�������"�70�B��� 3�����G0�$�  ('<�4�6�+
��������� ���� �.�����.� ����3���� �-� ��--����� �3��� ���� ������ -���
��3����0� �4� 9D24�D#29AD#C� ����0� C���-�����I4.���� �����"�
������30�


������"�90�$�  ,'<�4.�+���-����� �-� ���4�������� � ����.�� ������30�#���+
.������ �-� �����.��G���-�.���������4������$����� .�4�����'"�
���+
����"�
������0�

@���������$�  *'<���<FF1110.��������0.�0���

E-2� $�  �'<� @������ ���� 7����������3� ��������� ;� ���� ��� ����1�����
2�������� ����� A��������� +� ��?��������� ���� ������ .�0� E����+
�����-�2�������0�C�����"�:N0�

4.���6��� $�  ('<� 4.���6��� E������"� !������� �0 �" � 1110�.���6��0.�"�
71����@�����-���C�-��@3.���9�6�������"�ES������-" �71�	������0��

���1�.�"� 40� �0� B� �����"� �0� �0� $�  *'<� @������ ��� ����� �-� D������ +� #�
������"�����+�����������3���"�4�6����������7.���. ��B�2�.������3�
�  *�&��$�)'"�)&�&+)&� ��

9!!�$�***'<���.3.�����������.�6��3��-������.��-��� ���.�����������E����+
�.� ;���"� �������-��� 9����� !��-�������.����� �� �� !����.�����
$9!!'"���������"�������30�

�4G��� $�  *'<� ;����� ��-�������� �5��.��� -���� �� ����� �����.��� ���+
6�30������.��4�����0�G�����������.��������$�4G��' 0������.�4�+
�����+�#���.�������-������.��G���-�.�����"�
���� ���"�
������0��

���	"� �0"�7.�1�����-��"�80�B�N��	��"�40�$�  ,'<�2� ��@���������� �-� �����.�
�����.�� �� ������.�� 4--�.���.30� �:#� I� �������.��- � -S�� ��-��+
������ #���3���"� !�����"� #�����"� -��� �����.�4����� � +� #���.������
�-������.��G���-�.�����"�
�������"�
������0�

���	"��0"�GP��"�R0�$�  )'<�2������������-������ .�����������������������+
���3� ��6����� ���� ��+.�������� ��� 4�����0� �:#� I� ����� ��.��-� -S��
��-�������� #���3���"� !�����"� #�����"� -��� �����.�4 �����"� 
���+
����"�
������0�

�����.��4������$�  �'<�2���@������������.��#���� �����.�0�#������3�����-�
�����.�� �����.���"� ������� ���� ��.�6��3� -��� �  (� � �� 4�����0�
�����.�4������ +� #���.������ �-� �����.�� G���-�.�� ���"� 
�������"�

������0�

:D�@@@� $�  *'<� D������� ����������� ���� ��6����3� �� �� -��� ��� �������
�** ����  (0�:D�@@@�+�:�����D�����������;����@�� 6���������
@������@�����0�

R��"� �0"� 
T��� �0"� ���.�"� G0"� ���.����"� �0"� C������" � G0� B� ;U���"� �0�
$�  ('<�V�������	�6���4��������������<�V�������.�� � 
�1������
6��� 
��������--��0� 4�����T����.��� G��������S-��� �+� ���� ���+
�.����������� $4G�#'"� #�������� 2�.��������� ���� �� �����.��-0�

���"�71�	������0�

�



2�������.��-������.�������-�+.3.��������3�.������ �������������������������4������

�&� ������������ 45�.��6��7�����3�8����� � �

*  ����01)2�� �	����������������������
����

������
�
�

2���������6�������6��6��1��-�������.������������� ���-���������(����--��+
��� �����.�� ����3���� $.���� ������� ����� ���� ��-- ����� ��������'� ��� ����
�����0� 2����� ��--����� �����.�� 1���� ��.������ ��� � � .��.������� ������ ��
?����-3� �����3� ������� ���� ���� ���������� 1����� �� � ���� ��-�� .3.��� �-�
��� �����.�0� ���3����� ���� �������6�"� .�������� � �������� .����������
�������1�����2�����&0�
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 Number of 
case 

studies

Number of 
analysed 
products

Case study titles (analysed product groups)

Packaging 7 57
small packaging; beverage bottles; other bottles; 
other rigid packaging; shrink and stretch films; 
carrier-bags; other flexible packaging

Building 
except pipes

3 11 insulation; flooring; windows

Pipes 9 55

big drain & sewer pipes; small drain & sewer p.; big 
drinking water p.; small drinking water p.; 
agricultural p.; conduit p.; gas p.; heating & 
plumbing p.; industry p.

Electric/ 
electronic

2 9 housing; insulation in refrigerators

Automotive 3 18
under the hood; exterior & cockpit; other 
automotive parts

Housewares 3 8 keep fresh boxes; buckets; waste bins

Furniture 2 7 garden furniture; matresses
Medical 
applications

2 4 syringe; infusion container

Footwear 1 4 soles

Total 32 173 �
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Polymers covered by 

case studies
Alternative materials covered by

case studies

Packaging
LDPE; LLDPE; HDPE; 
PP; PVC; PS; EPS; PET

Tin plate; Aluminium; Glass; Corrug. Board & 
Cardboard; Paper & fibre cast; Paperbased 
composites; Wood

Building 
except pipes

PVC; XPS; EPS; PUR
Aluminium; Foamglass; Wood; Linoleum, Mineral 
wool

Pipes
HDPE; PP; PVC; PE-X; 
ABS/SAN

Steel; Zinc coated iron; Cast iron; Aluminium; 
Copper; Fibrecement; Stoneware; Concrete

Electric/ 
electronic

PP; HIPS; ABS/SAN; 
PUR

Steel; Aluminium; Mineral wool; Wood; Rubber

Automotive
HDPE; PP; PMMA; PA; 
ABS/SAN; PUR

Steel; Aluminium; Glass; Rubber

Housewares HDPE; PP Steel; Zinc coated iron; Aluminium; Glass

Furniture PP; PUR Steel; Aluminium; Wood; Latex
Medical 
applications

PP; PVC Glass

Footwear PVC; PUR Leather; Rubber �
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Table of
mass ratios
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ot
h
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op

l.

P
U
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O
th
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th

e
rm
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s

�����������	
�	 3,18% 1,00 0,02 0,41 0,36 0,04 0,11 0,06

����	������� 4,98% 0,83 0,83

����������� 2,53% 1,00 0,03 0,70 0,14 0,01 0,12

������
	
�������	
�	 13,15% 1,00 0,41 0,32 0,00 0,21 0,06

���
���������������
��� 4,48% 1,00 1,00

����
����	� 1,37% 1,00 1,00

��������
��������	
�	 10,79% 1,00 0,72 0,22 0,03 0,03

�
	����
���������
�� 1,64% 1,00 0,19 0,12 0,69

���������
���������
�� 1,64% 1,00 0,19 0,12 0,69

�
	���
��
�	�������
�� 0,53% 1,00 0,71 0,29

��������
��
�	�������
�� 0,53% 1,00 0,71 0,29

�	�
����������
�� 0,10% 1,00 1,00

�����
���
�� 0,70% 1,00 0,57 0,43

	����
�� 0,32% 1,00 1,00

���
�	��������
�	��
�� 0,39% 1,00 0,28 0,06 0,67


���������
�� 0,24% 1,00 0,50 0,06 0,29 0,03 0,12

�������
�� 3,72% 1,00 0,13 0,48 0,40

����������
�	� 0,96% 3,00 3,00 ��� !

"
����� 2,45% 2,04 2,04

����
�	 0,81% 1,00 0,25 0,27 0,47


������
���
�����
	������ 0,18% 1,00 �#�� ! 1,00

$����������� 1,55% 1,00 0,38 0,37 ��%%&! 0,25 ��&�'�!

(���
����������
� 1,31% 1,00 0,55 0,10 0,35

)�����������
������� 0,76% 1,00 0,12 0,13 0,74

*����������� 1,19% 1,00 1,00

+����� 0,40% 1,00 1,00

"�����
�� 0,40% 1,00 1,00

'���������
��� 1,11% 1,00 1,00

%������ 0,48% 1,00 1,00

���
�	 0,16% 1,00 1,00


����
��������
�� 0,11% 1,00 1,00

���� 0,40% 1,00 0,77 0,23
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mass ratios
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O
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�����������	
�	 1,01 0,33 0,30 0,00 0,22 0,03 0,13

����	������� 12,48 0,04 0,09 12,30 0,06

����������� 5,01 0,61 0,01 4,33 0,06

������
	
�������	
�	 1,91 0,38 0,05 0,16 0,19 0,41 0,27 0,44

���
���������������
��� 5,94 0,69 3,79 1,07 0,05 0,33

����
����	� 2,65 2,65

��������
��������	
�	 1,80 0,23 0,12 0,04 0,16 0,64 0,36 0,25

�
	����
���������
�� 12,58 0,48 0,19 2,84 9,07

���������
���������
�� 5,61 0,18 2,35 0,06 1,50 1,52

�
	���
��
�	�������
�� 3,63 1,98 0,87 0,78

��������
��
�	�������
�� 4,32 0,43 2,54 1,35

�	�
����������
�� 5,61 0,18 2,35 0,06 1,50 1,52

�����
���
�� 1,97 1,97

	����
�� 6,63 1,34 5,29

���
�	��������
�	��
�� 2,61 0,76 0,88 0,97


���������
�� 3,71 0,96 1,76 0,29 0,70 �%
���������!

�������
�� 3,55 2,31 �,
�����! 1,23

����������
�	� 2,73 �����	����! 2,73

"
����� 1,96 1,34 0,52 0,11

����
�	 2,07 0,65 0,55 �%
���������! 0,38 0,50


������
���
�����
	������ 1,11 1,11 ������!

$����������� 1,48 1,14 0,34

(���
����������
� 1,57 1,07 0,28 0,23 ������!

)�����������
������� 1,36 0,31 0,10 0,15 0,80

*����������� 3,93 0,41 0,32 3,19

+����� 3,56 3,56

"�����
�� 2,25 2,25

'���������
��� 3,66 1,62 0,81 1,23 �����!

%������ 1,43 0,16 1,27
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�	 0,12 0,12
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Assumptions for mechanical recycling
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small packaging 5% 5% 5% 5% 5% 5%
beverage bottles 40%
other bottles 30% 30% 30% 30% 30% 30%
other rigid packaging 20% 20% 20% 20% 20%
shrink and stretch films 65%
carrier bags 30%
other flexible packaging 20% 20% 20% 20%
big drain and sewer pipes 0% 0% 0%
small drain and sewer p. 5% 5% 15% of available waste …
big drinking water pipes 0% 0% 0%
small drinking water pipes 5% 15% 5%
agricultural pipes 5% 5% 15% wie

conduit pipes 0% 0% HDPE

gas pipes 70%
heating and plumbing p. 5% 5%
industry pipes 5% 5% 15% 5% 5%

insulation 0% 0% 0%
flooring 5% ��� !
windows PVC/alum. 50%
windows wood
housing 5% 5% 12%
insulation in refrig. �#�� ! 0%

under the hood 5% 5% ��%%&! 0% ��&�'�!
exterior and cockpit 20% 5% 20%
other automotive parts 0% 0% 0%

keep fresh boxes 0%
buckets 5%
waste bins 60%

garden furniture 5%
matresses 5%

syringes 0%
infusion containers 0%

Footwear soles 0% 0% 0%

House-
wares

Furniture

Medicine

Packaging

Building - 
Pipes

Electric/ 
electronic

Auto-
motive

Building - 
Non Pipes

26,4%

0%

16
%
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6,8%

8,3%

13%

5%
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Stays in 
the 

ground

20% 0% 20% 10% 10% 0% 0%
60% 50% 60% 0%
60% 25% 50% 0%
60% 25% 50% 50% 50% 0% 0%
60% 85% 85% 0% 0%

50%
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30% 20% 10% 0% 100% 65% 35% 0% 65% 35%
10% 10% - 0% 100% 65% 35% 0% 65% 35%
20% 10% - 0% 100% 65% 35% 0% 65% 35%
20% 10% 10% 0% 100% 65% 35% 0% 65% 35%
5% 5% 5% 0% 100% 65% 35% 0% 65% 35%

20% - 10% 0% 100% 65% 35% 0% 65% 35%
30% 10% 10% 0% 100% 65% 35% 0% 65% 35%

- - - - - - - - - -
10% 10% - 0% 100% 65% 35% 0% 65% 35%
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10% 10% - 0% 100% 65% 35% 0% 65% 35%
10% 10% - 0% 100% 65% 35% 0% 65% 35%
10% 10% - 0% 100% 65% 35% 0% 65% 35%
10% 10% - 0% 100% 65% 35% 0% 65% 35%
10% 10% - 0% 100% 65% 35% 0% 65% 35%
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5% 5% - 0% 100% 65% 35% 0% 65% 35%

0% 100% 32% 18% 50% 0% 0%
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- - - 0% 100% 65% 35% 0% 65% 35%
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Packaging Time period Mass [kg/kg] Energy [MJ/kg] CO2-EQ [kg/kg]
Milkshake container 500ml 1991-2009 -27,6% -3,2% -2,2%
Cream container  200g 1991-2009 -19,2% -4,8% 16,6%
Condensed milk portion pack 10 g 1991-2009 -15,8% -4,8% 16,6%
Liquid washing agent bottle 1.500 ml 1991-2009 -23,4% -3,2% -2,2%
Catering pack (for e.g. jam) 12,5 kg 1991-2008 -22,3% 4,1% -2,8%
Still mineral water bottle 1.500 ml 2000-2009 -21,7% 2,5% 1,0% �
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min max min max min max

PLA bottle grade US 55 58 -41 53 14 110

PLA bottle grade GLO 72 75 -61 53 10 128

PET bottle grade GLO 61 61 -59 17 2 78

GWP 100a
g CO2-eq. / 0,5 l bottle

Production Waste management Total life cycle
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GHG effects of two different recovery strategies
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Food Group

CO2 saved 
from 10% 

prevented food 
losses per 
CO2 pack. 
production

CO2 saved 
from 20% 

prevented food 
losses per 
CO2 pack. 
production

fresh fruit 1,9 3,8

fresh vegetables & salads 1,0 1,9

sausage & cold meat products 3,7 7,4

fresh meat incl. poultry 13,3 26,6

sweet biscuits, cakes, pastry 1,5 2,9

cheese 13,1 26,1

savoury biscuits & crackers 1,5 2,9

Weighted average 4,7 9,5 �
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1 Background 

This report summaries the findings of a critical review of the study “The Im-
pact of Plastics on Life Cycle Energy Consumption and GHG Emissions in 
Europe, Parts 1&2”. The study was carried out by denkstatt for Plastics 
Europe. 

This critical review was commissioned by Plastics Europe. 

The critical-review process involved the following steps and activities: 

� a meeting with denkstatt and Plastics Europe, dur ing which the prelimi-
nary results of the study and the scope of the critical review were dis-
cussed;  

� a review of the draft study report and the result s (Parts 1&2), followed by 
a draft critical-review report which made a number of specific recommen-
dations for improvements to the study; 

� a review of the final study report (Parts 1&2 and  Executive Summary), in 
which the authors of the study addressed most of the points as suggested 
in the draft critical review; and 

� the final critical review report (this review sta tement). 
 

The following sections present the findings of the critical review based on the 
study final report (Part 1&2, June 2010).  

Although the international standards for Life Cycle Assessment (ISO 
14040:2006 and 14044:2006) are not applicable to this study, the critical re-
view has followed the main guiding principles defined in these standards. 
Thus, it should be noted that it is not the role of this critical review to endorse 
or dispute the goal of the study and the related conclusions but rather the aim 
was to:  

·  examine that the methods used are scientifically and technically valid 
given the goal of the study;  

·  that the data used are appropriate and reasonable in relation to the goal 
of the study;  

·  that the interpretation reflects the goal of the study and the limitations 
identified; and  

·  that the study report is transparent and consistent.  
 

Therefore, the findings of this review are discussed in accordance to the 
above guiding principles.  

The critical review did not involve a review of the data used in the study so 
that all the findings of the review presented here are based solely on the final 
reports and the discussions with the authors of the study and Plastics 
Europe. 

Since Part 1 and Part 2 of the study had slightly different goals and used a 
different approach, they are discussed separately in this report. 
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2 Critical-review findings 

2.1 Part 1 

Part 1 represents an update of the GUA/denkstatt study “The Contribution of 
Plastic Products to Resource Efficiency”, carried out in 2004/2005. 

The main goal of the updated study was to estimate the life cycle energy con-
sumption and GHG emissions of typical plastic products and to compare this 
to a range of alternative materials which could realistically replace plastics (or 
vice versa). The ultimate goal was to “demonstrate that the use of plastics 
can in many cases actually help save resources.” (Part 1, section 1.1). 

The scope of the study is from ‘cradle to grave’ and the focus is on two envi-
ronmental aspects: energy consumption and GHG emissions. Although the 
study considers the whole life cycle of products, it is not LCA according to 
ISO 14040 and 14044, due to the limited number of environmental aspects 
considered. Furthermore, the study does not compare plastics and alternative 
materials in individual products, but rather gives an estimation of the impacts 
at the whole-market level, covering all plastics applications across Europe 
(EU27+2).  

The plastic materials and products are compared to alternative materials 
which can substitute plastics in these products without any change in the de-
sign, function or service rendered by the product. It was found that only 16% 
of the total market of plastic products cannot be replaced realistically by other 
materials, without these changes. Due to data limitations, only 75% of substi-
tutable plastic products (173 in total) are covered by the study (Part 1, Tables 
2&3).  

The study follows the “80/20” approach (see Part 1, section 1.2), whereby 
80% of the results are obtained at 20% of effort.  

Given the above limitations, this critical review has found that, overall, this 
represents a thorough and competent study of the life cycle energy consump-
tion and GHG emissions of plastic materials and products. The study as-
sumptions are reasonable; in many cases conservative assumptions have 
been made to ensure that plastics is not unduly favoured over other materi-
als. 

The data sources appropriate, as far as possible, given the “80/20” approach 
and the other constraints of the study. Arguably, in many respects the study 
goes beyond the “80/20” method and assumes a much more rigorous ap-
proach, as demonstrated by depth of analysis in some cases (where data 
availability allowed) as well as the uncertainty and sensitivity analyses carried 
out.  

The scope of the study is extensive so that a large number of assumptions 
and extrapolations have had to be made. Nevertheless, while the results at 
the level of specific products may not be completely accurate, the overall re-
sults are sufficiently valid. 

The interpretation of the results is appropriate given the assumptions, limita-
tions and the data used. It should be noted that most data on plastics are 
sourced from Plastics Europe who commissioned the study – however, these 
data are recognised internationally as a reputable source and are used widely 
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by LCA practitioners. The data for other materials and products are taken 
from various reputed sources in the public domain, including manufacturers’ 
data. Ecoinvent database has also been used extensively. 

The study report is very detailed, transparent, consistent and balanced.  

However, it should be borne in mind that this is a broad-brush, sectoral-level 
analysis and that large uncertainties exist, as demonstrated in the study. 
Moreover, there is no internationally accepted methodology for such analyses 
and as such, they are open to scrutiny and interpretation. Nevertheless, this 
study uses the state-of-the-art methodology and is transparent enough to 
enable an informed debate on the issues raised. 

 

2.2 Part 2 

The second part of the study considers further aspects of the use of plastic 
materials, both today and in the future (2020). These include improvements 
of plastics over time (increased material and production efficiency); the use of 
renewable feedstocks for plastics production; the use of plastics in generating 
renewable energy; prevented food losses through the use of packaging; 
benefits of increased insulation; and effects of different end-of-life strategies.  

Part 2 follows a different approach to Part 1: it presents “exemplary facts and 
figures” with a decreasing degree of detail, using “rough estimations and 
semi-quantitative arguments“ (Part 2, section 1.1). As stated in the report: 
“The goal is to produce information on trends, ranges, orders of magnitude 
rather than to produce specific/reliable results.” Here, only plastics is consid-
ered and, appropriately, no attempt at comparison with other materials has 
been made. 

The critical review of this part was not as detailed as that of Part 1 (as agreed 
at the outset) and has considered only the general assumptions, data 
sources and interpretation of the results. These have all been found to be 
appropriate, given the goal of the study. 

However, it should be borne in mind that, similar to plastic products, products 
made from alternative materials will also change (improve) over time and in 
some cases could also have similar beneficial effects (e.g. benefits of insula-
tion are not so much material-dependent) so that no direct comparison be-
tween plastics and other materials is possible or appropriate. This is stated 
clearly in the conclusions of the report. 

 

3 Final remarks 

This study has only considered two sustainability aspects: energy consump-
tion and GHG emissions associated with plastic materials and their possible 
substitutes. As acknowledged in the report (Executive Summary, section 4), 
comparison of products and materials should not only be based on these two 
criteria, but should involve a much more comprehensive sustainability as-
sessment, covering all relevant environmental, economic and social effects of 
the investigated materials and products. 

Furthermore, the conclusions of the study are based on the assumption that 
plastic is replaced by alternative materials without any changes in the design, 
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function or service of the products studied. Again, as acknowledged in the 
study report (Part 1, section 6), this is a limitation of the study as changes in 
the design and function can often have a bigger impact on the total energy 
demand and GHG emissions than different materials. This should be borne in 
mind when interpreting and discussing the results of this study. 
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1 Origination and Course of Action 

The herein described critical review process, commissioned by PlasticsEu-
rope (Association of Plastics Manufacturers), has been established in the 
timeframe of April 2009 to November 2009, plus an additional review of up-
dates for the cases “windows” and “insulation” in June 2010. Although the 
examined study is not a traditional life cycle assessment (LCA) study accord-
ing to the ISO EN DIN 14040 series [1a+b], a critical review process in the 
spirit of the terms of ISO series [1a] has been established. This on hand criti-
cal review report is based on the final report, dated June 2010.  Its final ver-
sion will be integrated in the very final version of the summary report of this 
study here. 

 

The study has been established by collaborators of Austrian company denk-
statt GmbH, Wien, Austria. The review team consisted of two persons – Pro-
fessor Adisa Azapagic, University of Manchester (United Kingdom), and Mis-
ter Roland Hischier, Empa St. Gallen (Switzerland).  

 

This report here summarizes only the comments from Roland Hischier – re-
spective comments from Adisa Azapagic are summarized in a separate 
document. 

 

Besides the above mentioned report, the reviewers got additionally multiple 
draft versions of all parts of the report, as well as several power point presen-
tations with first results during the two meetings as well as in-between these 
meetings. The critical review was established as a so-called accompanying 
survey , i.e. the reviewers were involved already in a rather early stage of the 
study, and thus had the possibilities to influence the further development of 
the whole study from that moment on. 

The work of the two reviewers took place in a very open and friendly ambi-
ance; all requested documents were delivered by denkstatt. The commis-
sioner of the study (PlasticsEurope) was involved in all technical arbitrations 
and showed a very special interest in an irreproachable and professional exe-
cution of the complete study. One of their important points was e.g. that the 
alternative materials are based on conservative estimations in order not to 
overestimate the effects of plastics. All in all, the reviewer experienced the 
complete process as well as the dependency triangle between commissioner, 
authors of the study and reviewer very positive. 

 

Within the framework of the complete review process, the following meetings 
took place: 

1st meeting: April 24, 2009 in Vienna 

2nd meeting: June 25, 2009 in Brussels 
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Within the current review procedure, no meeting for an in-deep examination 
of the used calculation model took place. However, this has been judged not 
to be a problem, as denkstatt used the same calculation model as for the 
2004/5 study “the contribution of plastic products to resource efficiency” [2] – 
study that has already been reviewed by Mister Roland Hischier. Then, such 
an examination of the calculation model took place, allowing to the reviewer 
to verify, by random samples, the voluminous calculation work done within 
the framework of the study. 

 

2 Comments about the report 

2.1 Criteria 

The whole review process is based on the expectations of the commissioner 
concerning the review process, expressed during the very first meeting in 
Vienna, as well as the criteria mentioned in ISO EN DIN 14040 [1a]. In de-
tails, the following criteria have been examined for this study here: 
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2.2 Scientific background and Practicability of the  used 
Method, the used 80/20 approach 

This study had never the aim of establishing a complete “classical” LCA study 
according to the international ISO standards [1a+b] and thus cannot be com-
pared with those standards in the framework of the critical review process 
here.  

According to the commissioner, this study shall create data in form that Plas-
ticsEurope has afterwards the necessary background information for ques-
tions / criticism of plastics in the context of sustainable development (SD); 
with a focus on the two aspects of energy use and climate change. A focus 
on these two aspects is valuable, as plastics are made from fossil resources 
and thus, the use of these resources as well as the influence on climate 
change are among the most relevant environmental impacts. In addition – 
having in mind the addresses of the report – these two aspects are among 
the most discussed in the framework of current environmental policies. 

The authors of the study at denkstatt have put a lot of efforts in developing a 
transparent and logical, stepwise method already for the precursor study in 
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2004/5 [2] – method that has been judged by the reviewer already at that time 
as “scientifically adequate and (…) also to be manageable within a reason-
able timeframe” (see review report in [2]). The review this time is thus rather 
focused on the applied 80/20 approach; in order to approve this approach for 
the commissioner of the study and to give them the necessary insurance for a 
presentation of the results of this report towards their various stakeholders.   

The whole study is actually split into two parts – an update (and expansion) of 
the mentioned former study [2] and an additional examination of various fur-
ther aspects of the use of plastics. In accordance with the commissioner of 
the study, this second part of the report has not been reviewed in-depth; 
rather its general lines and conclusions have been critically examined. Taking 
the 80/20 spirit of the overall work here, I can conclude for this second part of 
the study that the methodological efforts reported are in accordance with this 
approach. For part I of the study, the authors included even more case stud-
ies and more information than in the former study [2] – and thus it can be 
concluded that the stated 80/20 approach is largely fulfilled by the first part of 
the study. 

All in all, the applied 80/20 approach can be qualified as an adequate ap-
proach for this study here; resulting in a reasonable narrow range of results in 
order to establish conclusions that are stable in their basic direction.  

For the aggregation of the considered air emissions factors to one common 
global warming potential value, the method used is taken from the most re-
cent developments in the field of LCA (see e.g. [3]). 

 

2.3 Appropriateness of data 

The consultants at denkstatt have already a long tradition and thus also a 
long-lasting experience with system analysis projects handling big amounts of 
data, especially in the field of waste treatment and waste strategies. Within 
the data collection for this study here, this knowledge and experience has 
been used (again) as far as possible.   

In the framework of this study here, data on the following levels have been 
used: 
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In comparison with the former study [2], part 1 of this study here covers now 
with EU 27 plus Norway plus Switzerland, almost twice as many countries as 
before. The market data collected represent the situation on the Western 
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European market in 2007 and cover almost 90% of the market; about 75% of 
the substitutable plastics are covered by the 32 case studies analysed. For 
the life cycle information of the different materials, up-to-date literature and 
databases representing Western European conditions have been used. En-
ergy consumption during the use phases has been calculated based on ade-
quate technical information and expert judgment. The quality of the various 
datasets used is more than sufficient for this type of study. Under the aspect 
of the 80/20 approach it can be concluded that part 1 of the study goes 
clearly beyond this objective.  

For part 2 of this report, the authors declare clearly that the degree of details 
– and thus the quality of the used data – is decreasing across chapter 2. 
Nevertheless, taking into account the 80/20 rule, it can be concluded that the 
chosen data sources are appropriate for the scope of this part of the study.  

 

2.4 Conclusions of the Report 

Like all other parts of the two reports also, the respective chapters (results, 
sensitivity analysis, conclusions) of both parts (i.e. part 1 and part 2) are pre-
sented in a very detailed, and also very transparent and logic manner. In ad-
dition, a summarizing document has been produced by the authors of this 
study – summarizing the results in a very clear and – despite its length of less 
than 30 pages – comprehensive manner; allowing to an interested party to 
get a overview of all results without reading the comprehensive reports of part 
1 and part 2. 

The study tries to stipulate in a very clear and comprehensive manner the 
limitations due to the chosen approach and the available data. In the final 
chapter “Conclusions” of the mentioned summarizing document, a clear link 
back to the limitations of the approach chosen for this study can be found – 
especially … 

… that part 1 of the study examines only the replacement of plastic materials 
by other materials --> thus, it is not examined if changes in “how things are 
done” would influence the total energy consumption to what extend; and 

… that for a comprehensive comparison more aspects than just energy con-
sumption and global warming potential should have been examined. 

All in all this gives an adequate and complete picture from the total of all ef-
forts as well as the limits that are behind these reports here. 

 

2.5 Transparency and Coherence of the Report 

The reporting of this study is split into three parts: (i) a summary report, (ii) a 
detailed report covering part I of the study, and (iii) a detailed report covering 
part 2 of the study. All these three documents are for themselves clear and 
logic in their respective structure and properly designed. Due to their exten-
sive size however, the two detailed reports of part 1 and 2 can not be consid-
ered anymore as easy understandable documents to read through. They 
rather have to be considered as specific and comprehensive reference docu-
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ments due to their detailed information content for all examined aspects. All 
these details are however presented in a very clear and transparent manner, 
allowing a quite easy overview of the various parts of this study. 

The summary report – as the main document for the communication of the 
finding of this study – presents the results in a very clear, logic and thus easy 
understandable form.  

 

3 Summary and Conclusion 

The complete study has been established in a transparent and logic way, 
based on an even more comprehensive compilation – in comparison to [2] – 
of market and other information. The intended 80/20 approach is fulfilled in all 
parts of the study. All three documents of the report are clear and transparent 
and I would clearly recommend a publication of these reports. 

 

4 References 

J��K� 9����������� 7������� $97A'<� 4�6���������� �� �������� +� C�-��
.3.��� ���������� +� ����.������ ���� -����1���0� 7���� ��� 97A�
�& & <�  )�$�  )'0�

J��K� 9����������� 7������� $97A'<� 4�6���������� �� �������� +� C�-��
.3.��� ���������� I� ��?��������� ���� ����������0� 7� ������ 97A�
�& &&<�  )�$�  )'0�

J�K� ���	"� �0"�7.�1�����-��"�80�B�N��	��"�40�$�  ,' <�2���@���������� �-�
�����.� �����.�� ��������.��4--�.���.3"������.�4� �����+�#���.������
�-������.��G���-�.�����"�
�������"�
������0�

J�K� ����.����.�� �0"� 8�������� D0"� #������ �0+80"� E ���� �0"� E����� �0"�
���.����� �0"� ����1��� 70"� ������� 70"� G������ G0"� D�� �.��� 20� ����
7���������G0�$�  ('<�9�������������-�C�-��@3.���9 ���.�#�����+
����G�����0������� ������D�0��"� �.���6��� ����6� 0 0�71����@��+
��� -��� C�-�� @3.��� 9�6�������"� ES������-"� @�"� ��� ��6��� -���<�
1110�.���6��0.�0�

�

�

St. Gallen, June 27, 2010 

 

Roland Hischier 
�

�



�2�������.��-������.�������-�+.3.��������3�.����� ��������������������������4������

45�.��6��7�����3�8����� � � ������������ &, �

#��������
���������%�� �

�

����������.�����

E���0�D�10�42��

C�-��@3.���#���������B�G���������������

2�.������3�B�7�.��3�C���

4����

C��.���-����������,�

#6&?��(�	�'�5�����

�

2��0<�$%%&�+$ '(�'�(&�(��&(�

��5<�$%%&�+$ '(�'�(&�(��)��

�+����<�������0���.����/����0.� �

1��<�1110����0.�F�.� �

�


