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3. ��������$'�:��+���#+(8, 27) 

 �	������� Ecoinvent 2000 ��
��������$'�:��+���#+ ������#��������� LCI ��

��

	� �	����-
 

���#?�-����	
������1?(�)*+ �	��0�� ���#	"�����%�����#	" �	���	��#��
���� �����"'����� #�
��#
.������� 5-3 

 

 
 

������ 5-3  �	������� LCI ��
��������$'�:��+���#+ 

 

4. ��������	���(24) 

 �	�
���	�	������� LCI ��
��������	���.2����	#�	��$��	���B
�$B� 3 �D 0%�'�B
�'- 0.�. 1998-2001 �H11?���

������������	) 162 modules ���1��
$����,� 280 modules (	�.��D 0.�. 2005 ������'-	
K�����.��	������� LCI 

��
��������	�����#
.�'	�	
��� 5-2 
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 '	�	
��� 5-2  �	������� LCI ��
��������	��� 

[Transportation] [Water Resources] 

  1 ton truck · Industrial water (Metropolitan area) 

· 1.25 ton truck · Industrial water (Chung - chung area) 

· 2.5 ton truck · Industrial water (Choen - Buk area) 

· 3.5 ton truck · Industrial water (Choen - Nam area) 

· SHIP (cargo boat, container, tanker, Lo-Lo ship) · Industrial water (Kyung - Buk area) 

  etc. · Industrial water (Kyung - Nam area) 

[Energy] [Used Steam] 

· Light fuel oil · Incineration - designated waste 

· Heavy fuel oil · Incineration - general waste 

· LNG · Recycle - corrugated cardboard stencil 

 · Recycle - used wood for Particle board 

 · Recycle - used plastic for Pellet 

 · Recycle - used fuel - refine fuel 

BASIC MATERIAL 

[Chemistry] [Rubber] 

· Carbon black · EPDM 

· Zinc oxide · SBR 

· Titanium dioxide · BR 

· Stearic acid · Natural rubber 

· Sulfur [Steel] 

· Calcium Carbonate · Steel cord 

· Polyethylene terephthalate granulate · Bead wire 

· Process oil · Billet 

· 1.3 Butadiene   etc. 

· Chlorine  

· Caustic soda [Pulp] 

· Soda ash · Sulfate bleached pulp 

· Sulphuric acid   Sulfate unbleached pulp 

· Phosphoric acid   Sulfite bleached pulp 

· Hydrofluoric acid · Sulfite unbleached pulp 

· Nitric acid [Metal] 

· Zeolite · Lead ingot 

· Hydrochloric acid · Zinc ingot 

  etc [Construction] 

 · Cement 

 · Plate glass 

 ����	 : http://www.kela.or.kr 
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5. ���������������$�	(4-7, 25) 

 �	�#�	��$�
	����	
�	������� LCI ��
���������������$�	 ��$���!B�Y#�0�	��-���%�����-	
 The National 

Renewable Energy Laboratory (NREL), The Athena Sustainable Materials Institute, Franklin Associations, 

Ltd.��� Sylvatica Y#���-
�	�#�	��$�
	������,� 2 ���� #�
��B 

 ������� 1 : ��$��'����-	
��,��	
�	���%�������� 1 
\"(	0� 0.�. 2001 �
%��
���	����	
.��	����������

��� ����	
�&�
	���	����������� 2 1�#��	#��0�	���	0�]��
������'-	
K �������	)�	�
�����	) �	�#�	��$�

�	�.�������� 1 ��B.2����	����	) 6 �#%�� 

��B�'���	�#�	��$�
	���
������� 1 ��#�
��B 

- �	�1�#���2?�&�� ���������
 (Meeting of Interests) : 1�#�!B���%��������  22 
\"(	0� 0.�. 2001 ��� 

Dearborn, Michigan, research center Y#� Ford Motor Company �
%� ��� 	0�	����	.1���� �����     

Y0�
�	��	������� �($��	�������������������
 ����	��-��
	�������&$#2�� �	����2?�0��B
��B��&�����	

�-�����2?���B
�$B� 37 0� ��B
1	�(	0�?'�	����� (	0��� ��-��
	������!�"	 ��	�$��	��� ���

�^	����$1�� ������������	��($��	� 0%� 

�� _���2	'$��������'��
������.��	������� 

�� 0?)(	
��
������ 

�� �$_��	� peer review 

�� ��������
����������$_��	���`����"	������ 

�� ��������
�	������� 

�� �H]�	��%��
0�	�Y��-
.����0�	��-	�2%�� %̂� 

�� �^	������`��	������� ���&�����&$#2����	�?
���"	�	������� 

�� 
�����	)����	�1�#���
�����	) 

�� �$_��	��
$�� modules .��- 

- �	�1�#'�B
0)���	
	� (Formation of Advisory Group) : �-�����1����	�1�#���2?�&�����������
 �#����	�

1�#'�B
0)���	
	��!B�1	�&�����.��0�	���.1���	�-�� �
%��.��0�	�����	�������	
�	�#�	��$�
	�.�����

��� 1 ��B ���(	����
�	�1�#���2?� 0)���	
	��#��
$���!B���,� 45 0� :!�
�	1	�'�����&���������	� 

&��.2����������������(	
 &���2����2	]#�	� LCA ���(	0���2��%��K�����0�	���.1 

- �	�1�#��	 Working Papers : .�
%���'�����	���	�����	�1�#�����	�2$
�q$��'$�	���
0)���	
	� 

0)������!�"	�#����	�1�#�'��������	�.�������'-	
K #�
��B 

�� �	���	��1����	
�	��$1�� 

�� 0?)(	
��
������ 0�	�������� ���0�	���-��-�����
������ 

�� �	�������
��

	�����	����-
 

�� 0�	1�	��#0�	���
���#?���&�$'(�)*+ 

�� Transformation process modules 

�� 0�	�Y��-
.� ����������	����	 !̂
������ 

�� 0�	1�	��#0�	���
�	����	0�] ( Substance definition e.g. environmental intervention) 

����	����-	��B1��-
.��0)���	
	��
%����,�
%B��	���	�����'�����	��($��	�.������	�2$


�q$��'$�	����1�1�#�!B�'-��� 
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- �	�1�#�����	�2$
�q$��'$�	� (Workshop) : 1�#�!B������	���
	���
 NREL (Washington, D.C.) ��%�����

��� 24 ���z	0� 0.�. 2001 ��0)���	
	����	�-�� 30 0� ���0)������!�"	 ��' ?̂����
0+��
�	�1�#

�����	0��B
��B �
%��1�#��	�&��	�#�	��$�
	���	�����-��������%���
������� 1 

- �	�#�	��$��	���
0)���	
	� (Advisory Group Activities) : &�1	��	������	�2$
�q$��'$�	� �#�    

'��
��-
0)���	
	������,� 5 ��?-� ��?-��� 9 0� Y#�����	2$���
0)������!�"	��,�&����	.��'-��

��?-� 0)���	
	���B
 5 ��?-�1�#�	��$�
	�.����������-	��B 0%� 

�� ��?-���� 1 : 
$1	�)	&���
_+����#���
0)���	
	��'-����?-����������1	����-
'-	
K �
%��

�-	
����	
�	�#�	��$�
	� 

�� ��?-���� 2 : 
$1	�)	0?)(	
��
������ 0�	���-��-��� (uncertainty) ���0�	�������� 

(variability) ��
������ ���.��0�	1�	��#0�	���
�������	�������
%B��	� 

�� ��?-���� 3 : 
���	������ 0�	�Y��-
.� ����	����	 !̂
������ 

�� ��?-���� 4 : �����$��	���������������- 

�� ��?-���� 5 : 
���	�	���������	�����	��&	�����2%B��
�$
 �������	��-���	��&	���� �	�

&�$'�{{|	 �	����-
��
 ��	��#���#?���&�$'(�)*+���1���	�	��!�"	.�������� 2 

0)���	
	���B
 5 ��?-��#�#�	��$��	�.�(	��$1����#���������	���B(	����
������	������	�2$
�q$��'$�	� 

Y#�.2����	#�	��$��	� 4 �#%�� &�����#�0%� ����	
.��	�#�	��$�
	� ����&�
	���	����������� 2 
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'	�	
��� 5-3  �	������� LCI ��
���������������$�	 

Fuels, Energy, and Transportation Transformation Processes 

Coal 

Natural gas 

Residual fuel gas 

Distillate fuel oil 

Gasoline 

Liquified petroleum gas (LPG) 

Electricity Generation 

End-of-Life 

Collection and processing 

Incineration with and without energy recovery 

Composting 

Landfill 

Metal 

- Stamping 

- Casting 

- Welding machining 

- etc. 

Plastics 

- Blow molding 

- Injection molding 

- etc. 

Products and Materials 

Building and Construction Automotive and Durable Goods 

Wood structural 

Steel structural 

Glazing 

Insulation and vapor barrier 

Concrete structural 

etc. 

Steel 

Aluminum 

Non-ferrous metals 

Precious metals 

Plastics resin 

etc. 

Commodity Chemicals and Materials Packaging 

Chemical/Mineral 

- Limestone 

- Lime 

- Salt 

- etc. 

Agricultural 

- Cotton 

- Corn 

- Cornstarch 

- etc. 

Paper and paperboard 

Coating 

Plastic 

Pallets 

Drums 

Miscellaneous 

����	 : http://www.nrel.gov/lci 

 

 ������� 2 : ��$���!B���-	
��,��	
�	���%�������� 22 '?�	0� 0.�. 2002 .2����	#�	��$��	���B
�$B� 2 �D 

�H11?����	������� LCI ��
���������������$�	��	��
���-.������#��
.2� :!�
 module �����������.���#��
.2�

����B
��# 55 module�  #�
'	�	
��� 5-4 

 

 

 

� �	�	�^���	#��	�������#��
�'-�� module �#���� http://www.nrel.gov/lci 
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'	�	
��� 5-4  �������H11?��������.���#��
.2�.��	������� LCI ��
���������������$�	 
��	#����� Module ��	#����� Module 

1. Anthracite Coal Production 29. Lignite Combustion in Utility Boilers 

2. Anthracite Combustion in Industrial Boilers 30. Lignite Production 

3. Anthracite Combustion in Utility Boilers 31. Limestone mining and Lime Production 

4. Biopmass Combustion in Utility Turbines 32. Liquid Steel Production 

5. Bituminous Coal Production 33. Lost Foam Aluminum Casting 

6. Bituminous Combustion in Industrial Boilers 34. Natural Gas Combustion in Industrial Boilers 

7. Bituminous Combustion in Utility Boilers 35. Natural Gas Combustion in Industrial Equipment 

8. Cargo Plane Transportation 36. Natural Gas Combustion in Utility Boilers 

9. Chlorine / Caustic Soda Production 37. Natural Gas Extraction and Processing 

10. Cold Rolled Sheet Production 38. Petroleum Refining 

11. Crude oil Extraction 39. Plywood, US PNW at mill gate (allocated profile) 

12. Diesel Combustion in Industrial Equipment 40. Precision Sand Aluminum Casting 

13. Diesel-Fueled Barge Transportation 41. Primary Aluminum Production 

14. Diesel-Fueled Combination Truck Transportation 42. Residual Oil Barge Transportation 

15. Diesel-Fueled Locomotive Transportation 43. Residual Oil Combustion in Industrial Boilers 

16. Diesel-Fueled Ocean Freighter 44. Residual Oil Combustion in Utility Boilers 

17. Diesel-Fueled Single Unit Truck Transportation 45. Residual Oil Ocean Freighter 

18. Distillate oil Combustion in Industrial Boilers 46. Salt Mining 

19. Distillate oil Combustion in Utility Boilers 47. Soda Ash Production 

20. Electricity generation 48. Softwood lumber (dry), US PNW at mill 

(allocated profile) 

21. Fuel and Energy Precombustion 49. Softwood lumber (dry), US South East at mill 

(allocated profile) 

22. Galvanized Sheet Production 50. Softwood lumber (green), US PNW at mill 

(allocated profile) 

23. Gasoline Combination Truck Transportation 51. SPM Aluminum Casting 

24. Gasoline Combustion in Industrial Equipment 52. Steel Billet Production 

25. Gasoline-Powered Single Unit Truck Transportation 53. Uranium Fuel Consumption 

26. Hot Rolled Sheet Production 54. Uranium Fuel Production 

27. Iron casting 55. Wood Combustion 

28. Lignite Combustion in Industrial Boilers   

����	 : http://www.nrel.gov/lci 
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��������	
����
�������� LCI/ LCA ����	���	������� 
 

1. �	�1�#'�B
����+������ LCA 
 

�H11����	0�]�����&�'-�0�	���	��`1��
�	�
���	&�$'(�)*+�����,��$'�'-��$�
��#����(	�.'����0$#�	�

�����$�'��#�
1�2��$'  0%� �	�������'��#�
1�2��$'��
&�$'(�)*+ (Life Cycle Inventory, LCI) ����-	���&-	��	.�

���������1���&��#�	��$��	��!�"	�	������$��
1�2��$'��
&�$'(�)*+'-	
K �����	
�`'	� �'-���������.2�.��	������$�

�	
�-����
0
'��
�	���������1	��	���������
'-	
������ :!�
�	1��-���	��������������� ������������-	��B��


���-��-	
���1�#���1	�'	���-��
	�'-	
K ��	.����-��#��'-��	���	�	.2�
	� #�
��B� 1!
0������-��
	��
%�����&$#

2��#�������������	���	 LCA Y#�'�
 �
%����,�����+��	
.��	�������������������������
��B
1	�(	0������(	0      

�?'�	����� #�
����#��������.��&�
	���� 1 ��
�?�_�	�'�+��� 1 ����
%��.����#0���
����$�������+��
�&��	�
���	

&�$'(�)*+�����,��$'�'-��$�
��#���� (	�.'����0$#�	������$�'��#�
1�2��$' ����?-
�����	��
$����#0�	��	�	�^.�

�	���-
�����
������ #�
��B� Y0�
�	��	�1�#'�B
����+������ LCA 1!
0�����-.�0�	����&$#2����
0)������	�


���	��#0�	��	�	�^.��	���-
��� (�
�.) Y#�&-	���	���
	�0)������	�
���	�	����"��$1�����
0���-
2	'$ 

(��2.) :!�
��	���	�����,����	�?�	���
0)������	�
���	��#0�	��	�	�^.��	���-
��� (�
�.) #�
��#
.������� 5-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

������ 5-4  Y0�
���	
�	���	���#�������+������ LCA 

 

 

 

 

 

 

 

 

 

��������	
��
���	� LCA 

�
�����
����
�
������� : 

      MTEC, TEI, DIW 

�
�����
�
���
�
 : 

      FTI, EEI, THTI, TISI, PCD,  

      DEDE, etc. 

������

�	
�������
����������������������

������� (�
�) 

(������������������
���) 

�!��������	
�������
��������"�#��$%��


������&��'��$ (�"'.) 
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2. ���")��	�#�	��$�
	��
%�����	
�	������� LCI/ LCA 

�	�������������.��	�1�#��	�	������� LCI/ LCA ��#
�#�.������� 5-5  :!�
���")�Y0�
���	
�	�#�	��$�
	�

1�������#���0)������	� 0)���?�����	� ��-��
	�#�	��$��	����� ���0)���	
	���?-��-��'-	
K :!�
���	�

������##�
'-�����B 

 

 

 

 

 

 

 

 

 

 

 

 
 

������ 5-5  ���")��	�#�	��$�
	��
%�����	
�	������� LCI/ LCA 

 

0)������	� (Steering committee) 

������#���&�����1	���-��
	�'-	
K ��B
1	�(	0��� &���������	� ���&����$Y(0 #�
��B 

1. ��������	
����
 (�������������������)    ������������� 

2. &�����������
�?'�	����� 

3. &�����������

��

	� 

4. &�����������
���
�	��_���2	'$����$�
��#���� 

5. &�����������

	)$2�+ 

6. &�����������
�	_	�)�?� 

7. &�����������
��"'��������)+ 

8. &�����������
�$��	�	�'�+�����0Y�Y��� 

9. &���������+��0Y�Y���Y���������#?��-
��������� 

10. �(	�?'�	�������-
��������� 

11. �(	���	�0�	��-
��������� 

12. ����$_$�
%��&����$Y(0 

13. ����	���������������	�������!�"
��#����	����$%�&��� ��'��*��� 

���	��� 

1. ��	��#�Y��	�����$��	
�	�
���	�����
%����
����	�
���	&�$'(�)*+�����,��$'�'-��$�


��#���� 

2. '$#'	� ��	��� #��� 
������B
��������	�
���	�0�%��
�%��
%��.2���	������
����	�
���	&�$'-

(�)*+�����,��$'�'-��$�
��#���� �2-� �	������� LCI, LCA ��� Eco-design tools 
 

&��������!���$����&��� 

MTEC, TEI, DIW 

   "*��+�-/�*� LCA

•  ����-/�*� 

•  ���
���� 

•  Operation 

�	
�������

�	
/�0�������

�	
1!���� 

1 

�	
1!���� 

2 

�	
1!���� 

3 
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0)���?�����	� (Subcommittee) 

������#��� 

1. ��	����+�����+��!����,����+�-�-��
  �����������*������� 

2. ���Y�

	��?'�	����� 

3. ���
���	
��

	��#��������?���"+
��

	� 

4. ���0��0?���
$" 

5. ��	���
	��Y��	�����&����
�	��_���2	'$����$�
��#���� 

6. ����$2	�	���"'� 

7. ��	���
	��	'��	�&�$'(�)*+�?'�	����� 

8. ��?-��?'�	����� 1	��(	�?'�	�������-
��������� 

9. �^	�����
	��	
'-	
K �2-� 

- �^	����{{|	����$��̀�����$��+ 

- �^	���
���	�?'�	������$�
�� 

- �^	����	���'+ ��,�'�� 

10. �^	����	��!�"	 

11. �^	����$�
��#������� 

12. ����$_$�
%��&����$Y(0 

13. !���,�+�-�-��
-�$�����	��*�$%�&��� (MTEC)  ��'��*��� 

���	��� 

1. ����Y��	�1	�0)������	��	#�	��$��	� 

2. ��	��#���")� 0�	�'��
�	������#���	�������#��
���������1�	��,�'��
.2�.��	���	�	����

��� LCA 

3. ��	��#�	��#��	:!�
������1	��
0+�������-��
	�'-	
K������������
 

4. ��	��#�$_��	��
%��0�	�Y��-
.���
������������"	0�	������
&���������	� 
 

��-��
	�#�	��$��	����� 

��	���	����	
#�	��$2	�	� ���0����,��	�#�	��$��	��-�������
��-��
	��	���-	 1 ��-��
	� 

�2-� ����+��0Y�Y���Y���������#?��-
2	'$ (MTEC) �^	����$�
��#������� (TEI) ������Y�

	��?'�	�-

���� (DIW) ��,�'�� 

 ���	��� 

1. �	�
���	���� (Development) 

- ���������
���	�	������� ��������������#?���Y0�
���	

%B��	� 

- 
���	�0�%��
�%��
%���	��������2$
�$��� 

- .���	�������?��2$
�$2	�	�����0�%��
�%��
%���	�
���	 GPLCA 
 

2. Operation 

- ����	�
	��
%��������������1	��
0+�������-��
	�'-	
K 

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

- �|������������������-&��
���	���� 
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0)���	
	� (Working group) 

 �	1��-
��'	���?-��?'�	����� �2-� ��?-��?'�	�������Y'��0�� ��?-��?'�	������	���'+ ��?-�    

�?'�	������	�	� ��,�'�� 

���	��� 

 ������������ ����-
������.������+������ LCA 
 

3. ����	
�$_��	������������� 

�	������� LCI/ LCA '��
�	�0�	��-���%�#�	�������1�	����	�1	�(	0�?'�	����� ������������

'��
�	���B�0-����	
������# ���'��
�	�0�	�^��'��
��
 (	0�?'�	�����1!
�����
�����1����	�-��Y0�
�	� 

��%��
1	�0�	���-����.1.���%��
�	����"	0�	�����	
_?��$1 

�
%�����	
0�	�����.1.��	����"	0�	�����	
_?��$1 �	��-
������1	�(	0�?'�	���������-����+���

��� LCA �	1.2��$_��	�.���'-���?'�	������-
������&-	���?-��?'�	�������
'���������-����.��(	�?'�	�-

������-
��������� ����'-����?-��?'�	�����1���,�&���-
������#�
��-	�:!�
��,�0-	��������
�?'�	�����

��B�K.����-����+������ LCA 

 

 

 
 

������ 5-6  �	�������������1	�(	0�?'�	����� 

 

��	����.�2-�
��$��'����
Y0�
�	��	1.2��$_��	�������0�.11	�'�����.��'-����?-��?'�	�����

�-�� ���0�����	'��	�1�
.1Y#��	������$�_$
$��".����-&��������0�.1���	�-��Y0�
�	�.�������$��'����B �2-� 

�	����������� -̂	���#��0Y�Y��� 0�	�2-�����%��	
#�	��	��$1�����
���	 �	����	#����.2�������1	�

�	������� ��,�'�� 

 

•  Petrochemicals 

��������������� ������!"���� 

•  Rubber 

�����������������#$� & ��%��' 

•  Pulp & paper •  Metals 

�����������$

(����
 

•  Energy supply 
*�

���	� 

LCI 

��������������� ��$�+� 

• Textiles 

������������������- 

•  Basic chemicals 

/�+./�����������1�2 

•  Energy supply 

  -> Natural gas 

���������������4������ 

•  Plastics 

���������������5�����
����-� 

•  Waste management. & 

��������������� /6������- 

��������������� ���7�/Al 
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������ 5-7  �	�������������1	�(	0�?'�	�����Y#�&-	���?-��	�	���0� 

 

������������!�"����	��
�������� LCI ����	������� 
 

������
%B��	������	0�]���0�����1?���-.��	������� LCI ��
��������� ��#
.�'	�	
��� 5-5  :!�
��#


���#���-��
���������&�$'(�)*+��	0�].��'-�����#���- ��B
��B1���`��-	&�$'(�)*+.���?-���
���#?
%B��	� (Basic 

materials) �����-1�	����	� #�
��B�.�2-�
��$�������
�	�#�	��$��	������������� &�$'(�)*+'-	
K.���?-���B0���#����

�	�1�#��	#��0�	���	0�]�-�����
.��	���`������������� Y#��	1
$1	�)	1	�����#`�'-	
K#�
'-�����B 

1. ��,�&�$'(�)*+������-.��-	��
$����#0�	��	�	�^.��	���-
�����
������ Y#��	1
$1	�)	1	�     

�?'�	�����������B
 5 �?'�	������������	�.���	�������?� �#���- �?'�	������$��̀�����$��+ �	�

��'+ �?�(	
 �{2�� ����	�	� 

2. ����$�	)�	�&�$' ������0-	�	�&�$''-��D��
 Y#��	1	����0$#�-	&�$'(�)*+������	�&�$'�	� ��	�

!̂
���	���$Y(0&�$'(�)*+#�
��-	��	� ��	����-�	�.2����
�	�� ����	���#��-����(	����-�$�
��#      

�����	�'	���#��� ��	�������0-	�	�&�$'��B� ��0�	���	0�].��
-��
&�$'(�)*+�-
��� �	�&�$'-

(�)*+��������0-	�	��-
�����
�#����&������ �̀1���$#0�	������	�'-����"��$1��
�������#� 

3. �����Y���.��	��#������	��
%���$�
��#���� (Eco-labeling) 
$1	�)	�-	���#?#�
��-	����-����	��.2�.�

�	�&�$'&�$'(�)*+��������Y���1��#������	��$�
��#��������(���� 1 ��%�����(���� 3 ��%���- 

4. ��0�	����������
����z�������#�	��$�
��#����������	�����	���%���	��#�!B� 

5. ��&������'-��$�
��#������
 Y#�
$1	�)	�������#`�0�	���,�
$" ��$�	)�	�.2�
��

	� ��$�	)�	�

.2����
�	�� ��,�'�� 

6. ��&������'-���
0� �2-� ��&������'-���

	�1�	����	�.�(	0�?'�	����� ��,�'�� 

7. ��0�	������
.�#�	�'-	
K ��%��
$1	�)	1	��	������$�0�	������
 (Risk assessment) 

 &��������!���$����&���

����-/�*�

LCI 

��0��/0���&�������� 

��0��/0���&�����56������ 

��0��6�����7��8!���� 

��0��/0���&�����$7�1/ 

��0��/�������� 

��0��/�������� 

��0��/�������� 

��0��/�������� 

MTEC, TEI 

�������9
�
1�� 

�&��$1����� 

Benefits: Training, TT, R&D, Access, 
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'	�	
��� 5-5  ���#���-��
������
%B��	����&�$'(�)*+���0����.��	������� LCI ��
��������� 

��#$�%�&'(�)*+ ������ 

Infrastructure 

Energy 

Petroleum and Gas : Crude oil, Diesel, Benzene, Jet fuel, Naphtha, LPG, 

Natural gas 

Coal 

Utilities 
Electric power : Grid mix 

Water : Tap water, ground water 

Transportation Transportation system 

Basic materials 

Plastics : PP, HDPE, PVC, PET, LLPE, PS, LDPE, ABS 

Petrochemicals(7) : C1-C4, BTX 

Ferrous metal : �-����`����	, ��#��`�, �0�%����
���� ��'���� 

Non-ferro : Cu cathode, Cu wire, Cu tube 

Alumium : Imported ingot converted to Al pipe, Al foil, Al plate 

Paper : ��%�����#	", ���#	"�����, ���#	"�?'�	����� 

Board : �&-����#	"���{��, ��-�
���#	"���{�� 

Fibers : #�	��|	�, #�	��|	�(&��), Polyester ��$�?�_$�, Polyester &�� 

Glass : �0�%��
.2���Y'�� ���1?(�)*+����, ���1��&-������, ���#����  

Synthetic rubber : SBR, BR 

Industrial material 

�	��0�����.2�.��?'�	������	
 : Carbon black, Silica 

Glass : ����.�����, �$����� 

Cement : Clinkers, Portland, Mixed Cement 

Steel : ���`��������, ���`���-
��`�, �������, ���`���#, ��#���`�, ��#���`�

��
#!
��
 

Gypsum 

Wood 

Building and Construction material 

Tile 

Commodity chemicals 
Basic chemicals : NaOH, H2SO4, Cl2, HCl, Lime, Na2CO3, Sulfur, Citric, 

Formic, Paint, �?�� 

Natural rubber : �	
��0���, �	
��-
, �B�	�	
��� 

Agriculture : �B�	���
%2, ��|
�����	�����
, �B�	'	���	�#$�, �	��B�	'	�, 

Livestock, Animal feed Agriculture 

Agriculture : ���
{����� ���
{��0�	� 

Waste management 

Recycle and Waste Landfill, Anaerobic digestion, Inceration 
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�.��(�
����������	������� 
 

 1	��	���	��1�^	�(	
��
�����������.���������� 
��-	�����������	0�]�	
�-���#���$�����	��!�"	��	
���� 

�'-��#��0�	������)+��
��������
��-�
��

�'-�0�	�'��
�	� #�
��#
.�'	�	
��� 5-6 
 

'	�	
��� 5-6  �^	�(	
��
�������?'�	�����
%B��	�������������
 �
%����,�������
%B��	���	�����	���	 LCA 
 

�	��(������� ���������!�	0�1��2� 

	�1��!���

����	)+���

������* 

��$������������	��2������� 

�	4������	�5�6� 

1. Petroleum diesel, crude oil, naptha, heavy oil A , heavy oil C (low 

S), heavy oil C (high S) 

1 TEI �0��!�"	�-����� JEMAI �'-��
��-.2-.�

�2$
 LCI ������1�$
 

2. Electric power grid mix 3 KU, TEI, KMUTT 

3. Gas NG, LPG 1 TEI 

4. Mining coal 2 �^	����$1��
��

	� 1?�	�  (ERI) ��	 LCA 

��
���-
 -̂	��$�.���������� 

5. Iron and steel shape, plate, bars, Zn coated sheet, welded pipes, tin 

free steel, tin plate, Ni-based stainless 

2 TEI, MTEC 

6. Aluminum Al pipe, Al sheet, Al foils, Al paste 2 MTEC 

7. Paper paper, board 2 Chem. Eng. (CU) 

8. Rubber tire for automobile, tire for truck, tire for bike, rubber sheet 0  

9. Chemical PE, PVC, PS, PET, PP, ABS, EPS, Petrochemical (7), 

basic chemical, petrochemical and plastic 

0-1 �$��	�$
�_+��
��	�$��	�����"'��	�'�+ 

(PP, ABS) 

10. Glass  0  

11. Fibers  0  

12. Refractory  0  

13. Cement portland, fly ash 3 ��$"�� ���:$���'+��� 1�	��# (��	2�), TEI 

14. Non-ferro Cu wire, Cu tube, Pb, Zn 2, 2, 0, 0 MTEC (Cu wire, Cu tube) 

15. Water tab water, ground water 2, 0 AIT and KU (tab water) 

16. Disposal Recycle, 

landfill, 

anaerobic digestion, 

incineration ((���`') 

0 

2 

0 

2-3 

 

KMUTT 

 

KMUTT 

��	���'?  :  ��#��0�	������)+��
������* 

0 ��
��-�������� 

1 ������������ 

2 ����-/�*�����-/�������0� 

3 ���-/�*����*�	+ &�</�����1!� LCA ��-� 
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�&0�		�����	������7���	
����
�������� LCI 
 


	��$1����B�#���	�����$1��������������	.��	�
���	�	������� LCI  :!�
0	#�-	�	�
���	�	�������#�


��-	��	�	�^��	��`1�#�(	�.��������	 3 �D Y#���-
�	�#�	��$�
	������,� 3 ���� 0%� 

������� 1 : �	��	
�&�����'�����	� 

 ��,��	���	��#��-��
	����1����&$#2��.��-��'-	
K ����	��	
�&��
%���	�#�	��$�
	�.�����

�̂#�� 

������� 2 : �	�����������|�������� 

 ��,��	�������������'-	
K��B
��������-���� ������'��
�������
$���'$�'	�����#��	
�&����.�������� 1 

����|�����������-	��B�
.��	������� 

������� 3 : '��1��� ��	�?
���"	 ���������?
������  

 ��,��	�'��1���0�	�^��'��
��
�	������� Y#����	����#.���#��
.2� ���#�	��$��	�������?
���

�������
�-�
'-	
K.����0�	������)+�$�
�!B� ���
1	���B� 1���,��	���	�?
���"	�	�������.��
����.2� ���0��������?


������.����0�	�^��'��
�������������-���� 

�	�������#��
�$1����.���B
 3 ���� ����������	��
�'-���$1���� ��#
.�'	�	
��� 5-7 
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����� 6 

����������&0�����!�	1����&���	 

 
����#`��	��$1�����0��#�	��$��	��
%����,��	�����������	�0�	������	�����	�
���	&�$'(�)*+�����,��$'�'-�

�$�
��#����Y#�.2����0$#'��#�
1�2��$' ��#�
��B 
 

 1. �	��$1�����
���	�
0+0�	����#�	� LCIA �������$1������-	��.1 ��#�
��B 

1.1 �	������$�&�������$�
��#���� .��$'$'-	
K (Impact Assessment) ����#���- 

- Human Toxicity 

- Eutrophication 

- Acidification 

- Smog (winter / Summer) 

- Water resources 

- Resource depletion 
 

Y#��!�"	�	0�	����
��_+��
&���������-	��B����$1����.�
%B���������
'-	
K �2-� ���. �$0�    

�?'�	����� ��%�2?�2������Y�

	��?'�	�����'�B
���-�-�����$0��?'�	����� �2-� .�1�
���#

��?����	�	� ��%�'	������-�B�	�	���	0�]'-	
K 

1.2 �	��$1���
%����	��##�2��2�B��#'	�_���2	'$���1�.2���,�'���-
2�B !̂
�	�����������
�����$#�!B�.������$��� 

1.3 �	��	0�	����
��_+����-	
��'�	�	��1`�������%��	���,�Y�0'-	
K ����(	����#�����������������
�� 


	��$1�����")���B��0�	���	0�].������	� �'-1�'��
��������
%B��	��	��	����'��
�#����0�	��-���%�

1	�(	0���������������
��-	
�	� ��%��
1	�'��
���	���̀����������1�#��	�^$'$'-	
K ��B
#�	��?�(	
����$�


��#�����������������
��'	����	 1	���B�1!
1��	�	�^��	���������-	��B�	.2�.��	��$�0�	��+�	0�	�

���
��_+�#� 
 

2. �	��$1���2$
�Y��	�����	�1�#�	���������� GPLCA 

2.1 
	��$1����������� �	���	 Green Procurement �
%��.����
����������	�1�#:%B������0�	���,�_�������-


���$�(	0&��&�$'.�������.���#�������Y�2�+1	�Y0�
�	�#�
��-	� 

2.2 
	��$1����%��
 �	�
���	������	����1�#��	 Green Supply Chain ��	�����?'�	�������	#��	
��	#

��̀�.������� 

2.3 �	��$1���	�'�	#'-������0'$���0�	�'��
�	���
&����$Y(0'-�&�$'(�)*+�����,��$'�'-��$�
��#���� 

2.4 �	��$1�����������0�	�
������
�?'�	������������(�'-	
K '-��	�&�$'&�$'(�)*+�����,��$'�'-��$�


��#���� 
 

3.  �	��$1��#�	�'���?�'��#�
1�2��$' (life cycle costing) 

.��	�1���	�$1����%��
�	�0$#'���?��	
�$�
��#�������'��#�
1�2��$'&�$'(�)*+�����$�	��#���B� 1�	

��,�'��
��&��	��$1��1	���� 1. �����,����_����-�� &�����#�1!
1���0�	��-	�2%�� %̂� ��-	
���`'	� �	1��Y0�


�	��$1����	�-�
����������	�
���	�$_��	�0$#'���?��	
�$�
��#���� �	�
$1	�)	�H11��������������
 �	�.��    

���0-	����H11��'-	
K ����	�-���	��#�������1�$
�	#�	��$��	�.��	�������# 
	��$1���-������	1#�	��$��	�

�#���� �
%����	&��	������?�
	��$1��.���������B 0%� 



 
����� 6  ����	
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3.1 �	��$1�� / 
���	�
%�����	
#�2��2�B��#�2$
�����������#�	��	�.2����
�	��'-����2	��  �
%����,�������.�

�	�
$1	�)	�	�	'��	�'-���.���	0' Y#��	11�	���'	� 

3.1.1 �	��#���
���2	2�  

3.1.2 (��$�	�'�+ �2-� (	0���%� (	0.'� (	0'������� ���(	0��	
 

3.1.3 ��%�
.�]-��%�2��� 

3.1.4 �	�?��
0� 

3.2 �	��$1���
%���	&������'-��$�
��#����1	��$1����'-	
K ��
���2	2�.���%�
.�]- 

3.3  �	��$1���
%���	&������'-��$�
��#����1	��$1����'-	
K ��
���2	2�.�2��� 
 

4. 
	��$1��#�	�(	0�	�&�$'�
%���-
���$�.��&�$'(�)*+��0�	���,��$'�'-��$�
��#�����	��!B� 

�$1����#�
��-	�0-����	
1�0���0�?��?'�	�����0-����	
���	
 #�
��B�(	0���0����%���
�?�����?'-

�	�����������0-	��
&�$'(�)*+�-��.�]-0
���-.������� :!�
�	1��,��?'�	�����'���B�	�-��1�^!
&�$'(�)*+

��
&����$Y(0 �2-� �?'�	�����&�$'2$B��-��'-	
K ��
�?���)+�{{|	��%��	���'+ �?'�	�����&�	&%� �?'-

�	��������#?
%B��	� ��,�'�� 

4.1 
	��$1��
���	�������	�&�$'.����0�	���,��$'�'-��$�
��#�����	��!B� 

4.2 
	��$1���
%��
���	���#?�����0�	���,����'�	�'-�0�����$�
��#���������
 

4.3 
	��$1���
%���	���	���#?���.2����������	.2�.��- �2-� �0�%��
.2��{{|	'-	
K �^��'+ �	
�^��'+ 
�	�'$� 

��,�'�� 

4.4 
	��$1���
%��
���	�0�%��
�%���	�����	��������2$
�$��� 
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Websites
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“Harmonized” means common criteria in the partial mutual recognition between 
Japan Environment Association and Nordic Ecolabelling Board. 
 
1. Environmental Background 

Presently, the copier is one of the most extensively used office product in Japan, 
and more than 2.5 million of them were produced in 1997. The annual power 
consumption of this number of copiers amounts to 58 million KWh. If this power 
consumption will be reduced, not only the power required but also the carbon dioxide 
emission will be reduced. Copiers are mainly installed in the offices and private houses, 
therefore, it is necessary to consider the safety against harmful materials in usage stage 
and the treatment of used copiers. 

On the other hand, the copier is made from various materials such as iron, 
plastics, copper, and aluminum, and seems to be difficult to recycle. However, the copier 
used in the office is usually taken back by sales companies when it is replaced and its 
recycle ratio is relatively high among the office appliances. This is due to the rental 
system and maintenance contract with users, commonly applied for this appliance by 
manufacturers, sales companies and sales offices. Also, it is partly due to the business 
custom of trade-in in which suppliers will take back the used copier voluntarily.1) 

However, personal users of the copier are increasing recently, and it will be a problem to 
be recycled how the used copier could be collected efficiently. In any case, it is becoming 
increasingly necessary to design a copier which could be recycled as much as possible. 
Based on these considerations, it will be quite worthwhile to apply an Eco Mark for the 
copier, a quite popular office appliance, which will be a guideline for users in selecting 
one among various products, and thus bring about widespread use of the certified 
products. This product category will describe a copier designed with considerations for 
the environment throughout the entire product life cycle from the material resource 
extraction stage to the recycling. 

 
2. Applicable Products 

Electrostatic process copying machine 
 

3. Terminology 
-Constituent parts: Material component incorporated with apparently intended purposes 

and not contained as impurities which are technically unavoidable. 
-Plastic: Material composed of single or multiple polymer materials added with additives 

to give particular characteristics, fillers, etc. 
-Polymer: High molecular material consisting a major component of the plastics. 
-Recycled plastic: Plastic material made from pre-consumer materials or post-consumer 

materials. 
-Pre-consumer material: Material diverted from the waste stream during a manufacturing 

process. Excluded is reutilization of materials such as rework, regrind or scrap generated 
in a process and of being reclaimed within same process that generated it. 
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-Post-consumer material: Material generated by commercial, industrial and institutional 
facilities, or households, which can no longer be used for its intended purpose. This 
included returns of material from the distribution chain. 

-Recycled plastic part: Plastic part which contains recycled plastics. 
-Reused part: Part reused in a product, which was previously used in other product. 
-Recycled part: Part for which forms or characteristics are changed by application of 

some kind of energy. 
-Low power mode: The low power consuming condition which is realized automatically 

after some non-operate time 
-Off mode: The condition in which a power supply was cut by the automatic blocking-off 

function after some time passed 
-Sleep mode: When output operation isn't done continuously after the switchover into the 

low power mode, the secondary low power consuming condition which is continuously 
realized automatically without switching off the power supply 

-Copy speed: Number of sheets per minute (CPM), a both side copy is counted with two 
sheets. 

 
For the copy machine which excludes a large-sized copy machine, the form with 
A4 size makes copy speed. Also, as for the large-sized copy machine, copy speed is 
computed, converting the copy number per minute for the maximum size form of 
the concerned equipment to the copy number of A4 size form as follows. 

(1) 4 times the number of copy for the form of A2 size 
(2) 8 times the number of copy for the form of A1 size 
(3) 16 times the number of copy for the form of A0 size 
-Double-sided copy function: The function to copy or image-output both sides 

automatically 
-Picture reproduce speed: Output number of monochrome images with preset resolution 

(IPM), a both side image-output is counted with two sheets. 
When the copy speed and the print speed are different, it is decided to use either fast 
one. 
A picture shall be the monochrome image with 12 point font, double spacing and 1 
inch (2.54cm) blank from each side of the form of A4 size or 8.5”�11” size. 
 

4. Certification Criteria 
4-1 Environmental Criteria 
“harmonized” 
(1) At least one of the parts over 25g shall use recycled or reused plastic parts. 
 
“harmonized” 
(2) The product shall use, at least 50%, common parts, excluding regularly 

standardized parts in copier, which are incorporated in the copiers classified as 
having the equivalent performance to ones of the same generation and the same 
manufacturer. 

(3) Supply of the spare parts shall be continued for seven years after production of 
the copier stops. 

 
“harmonized” 
(4) The following solvents included in the Montreal Protocol shall not be used in the 

last production process and last supply stage of products or circuit boards: CFCs, 
HCFCs, 1,1,1-trichloroethane and carbon tetrachloride. 

(5) The emission of air or water polluting and hazardous substances in the production 
process shall be taken into account. 
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“harmonized” 
(6) The following solvents included in the Montreal Protocol shall not be used in the 

packaging materials: CFCs, HCFCs, 1,1,1-trichloroethane and carbon tetrachloride. 
 
“harmonized” 
(7) Polymers containing halogens shall not be used in plastics used for packaging. 
(8) At least one or more of the papers usable in the product shall be the recycled 

paper with 100% recycled pulp. 
(9) The applicant shall take back and reuse or recycle the toner container etc. 

(inclusive of toner cartridge) by the request of appliance user after use. 
Non-reusable parts of the toner container etc. shall be treated and disposed of in an 
environmentally acceptable manner (inclusive of thermal recycling). 

(10) Copying on both sides shall comply with the standard at the time when the 
product is registered in the International Energy Star Program2) (hereafter referred 
as “Energy Star”). 

 
“harmonized��
*Criteria of Following 1.-4. are excluded from “harmonized”.�
�

(11) The energy consumption of the product shall comply with the standard 
applicable at the time when it is registered in the Energy Star and the gauge of the 
specified procurement item goods based on the Green Purchasing Law (attached 
table 1) at the time of application for the Eco Mark program. 

And, the criteria of following 1-4. shall be complied with. 
1. Energy consumption efficiency of the copy machine (excluding the copy machine 

which has the function for not less than 86 sheets of copy per minute, large-sized 
copy machine, complex copy machine and color copy machine) shall not exceed the 
benchmark shown in attached table 1. (“*” part of attached table 1 shall comply 
with the benchmark shown in attached table 2.) 

2. The large-sized copy machine (excluding complex copy machine and digital copy 
machine which has extensibility) shall comply with the benchmark shown in 
attached table 3. 

3. The complex copy machine shall comply with the benchmark shown in attached 
table 4. (But the large-sized complex copy machine shall comply with the 
benchmark shown in attached table 5 and the copy machine which has only a copy 
function in forwarding shall comply with 1.) 

4. The digital copy machine which has extensibility (excluding the monochrome copy 
machine) shall comply with the benchmark shown in attached table 6 and the 
large-sized digital copy machine which has extensibility shall comply with the 
benchmark shown in attached table 7. 

 
“harmonized” 
(12) Dust emissions discharged from the product shall not exceed a concentration of 

0.075mg/m3 in indoor air. The dust concentration shall be measured in accordance 
with the test method established by the Japan Business Machine Makers 
Association (JBMS-66) or under the test conditions described in Annex 3 of the 
Blue Angel3) (RAL-UZ-62). 

 
“harmonized” 
(13) Ozone emissions discharged from the product shall not exceed a concentration of 

0.02mg/m3 in indoor air. The ozone emission shall be measured in accordance with 
the test method established by the Japan Business Machine Makers Association 
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(JBMS-66) or under the test conditions described in Annex 4 of the Blue Angel 
(RAL-UZ-62). 

 
“harmonized” 
(14) Styrene emissions discharged from the product shall not exceed a concentration 

of 0.07mg/m3 in indoor air. The styrene emission shall be measured in accordance 
with the test method established by the Japan Business Machine Makers 
Association (JBMS-66) or under the test conditions described in Annex 5 of the 
Blue Angel (RAL-UZ-62). 

(15) With regard to heavy metal contained in the toner, mercury compounds, lead 
compounds, cadmium compounds, and Chromium (VI) compounds shall not be 
included as constituent parts.  

(16) With regard to azo coloring agents in the toner, those (dye or pigment) 
containing substances rated in the MAK-value-list4) as carcinogenic or carcinogenic-
suspicious (MAK III 1, MAK III 2, or MAK III 3) shall not be used. 

(17) With regard to the other hazardous substances concerning the toner, those 
substances listed in (a) to (d) below shall not be included as constituent parts. 

(a) Substances classified in Directive EEC on the approximation of the laws, 
regulations and administrative provisions relating to the classification, packaging 
and labelling of dangerous substances, and obligated to be marked with the 
following R numbers according to Annex 1 of the said Directive. 

R26 (very toxic when inhaled) 
R27 (very toxic upon contact with the skin) 
R40 (Possible irreversible damage) 
R42 (Possible sensitization by inhalation) 
R45 (may cause cancer) 
R46 (may cause genetic damage) 
R49 (may cause cancer if inhaled) 
R60 (may impair the reproductiveness) 
R61 (may be harmful to the embryo) 
R62 (may possibly impair the reproductiveness) 
R63 (may possibly be harmful to the embryo) 
R64 (may be harmful to the infant via the mother’s milk) 
(b) Substances classified as carcinogenic (Groups 1, 2A and 2B) in the 

“Recommendation on Allowable Concentration” issued by IARC6) (International 
Agency for Research on Cancer). However, carbon black shall be excluded. 

(c) Substances required to be marked by a hazard symbol on the whole product 
pursuant to Annex �, in Directive EEC on the approximation of the laws, 
regulations and administrative provisions relating to the classification, packaging 
and labeling of dangerous substances. 

(d) Substances required to be marked by R43 (Possible irritability when in skin 
contact) number as a whole product pursuant to Annex �, in Directive EEC on the 
approximation of the laws, regulations and administrative provisions relating to 
the classification, packaging and labeling of dangerous substances. 

 
“harmonized” 
(18) The noise testing method shall be in accordance with ISO 7779, and submitted 

(displayed) in accordance with ISO 9296. The measured values in a unit of Lwad 
shall not exceed the range in Table 8 (attached). However, for copiers using larger 
paper sizes (A2 or larger), the number sheets copied may be counted on an A4 basis 
(by Energy Star). 
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(19) The safety of product shall comply with Ordinance Clause 1 or Clause 2 of the 
Electrical Appliances Law, otherwise it shall comply with an equivalent technical 
standard. 

(20) The electromagnetic adaptability of the product shall conform to the 
requirements of VCCI (Voluntary Control Council for Interference by Date 
processing Equipment and Electronic Office Machines). 

 
“harmonized” 
*However, this item is excluded as mutual recognition and verification shall be 

conducted where applicable because instruction manuals are published in each 
country. 

(21) Technical information on the following: 1) to 5) shall be provided in the 
documentation attached to the product. 

*Since instruction manual(s) are prepared in each respective country, this item needs 
to be checked in each respective country. 

1) Installation conditions for machinery 
2) Recycling information of used products 
3) Places accepting used products 
4) Disposal of used OPC kit/photoreceptor drums, toner containers (including toner 

cartridges), etc. 
5) Information on acceptance, reuse, recycling or disposal as the waste of secondary 

batteries after use should be described. 
 
“harmonized” 
(22) Content of cadmium compounds and mercury compounds in used batteries shall 

be lower than 5 ppm, and that of lead compounds lower than 15 ppm. 
 
“harmonized” 
(23) Photoreceptor used in the product shall not intentionally contain cadmium 

compounds, lead compounds, and mercury compounds. 
(24) The toner cartridge shall be labeled in accordance with the Guideline for 

Labeling Office Machines for Securing Safety. 
 
“harmonized” 
(25) As plastic additives, cadmium, lead and mercury shall not be used with the 

exception of electric and electronic parts including wires. PBB (Poly-Bromide 
Biphenyl), PBDE(Poly-Bromide Diphenyl Ether), and chlorinated paraffin shall not 
be added to flame retardant agents used in plastics. However, the two 
requirements in this section are not applicable to parts less than 25g (or reused 
plastic parts.) 

 
“harmonized” 
(26) Plastic parts shall have a marking in accordance with ISO 11469. However, this 

need not apply to the parts with weight less than 25g or flat area less than 
200mm2, or using reused plastics. Reused plastics may be used without marking. 

 
“harmonized” 
(27) Adequate space enabling easy access to sections to be connected and 

disassembled by tools shall be ensured. Sections where different materials are 
connected shall also be easy to pinpoint. However, pasting and welding procedures 
which prevent disassembly shall not be performed on joint sections made of 
different materials. 



 

(	0&��� �  '����-	
��	��$�
��#��������(���� 1 ��� ����(���� 3 

	��!�"	���
���	�����	�#�	��$�
	��
%����
����	�
���	&�$'(�)*+�����,��$'�'-��$�
��#���� (	�.'����0$#�	������$�'��#�
1�2��$' 

110

(28) (a) When the product is recovered, the weight of reused or recycled parts shall be 
more than 50% of the recovered product. This need not apply when the product is 
newly developed and not recovered in practice yet. 

 
“harmonized” 
(b) For housings and chassis, 90% of the weight of plastic parts weighing over 25g 

and taking up more than 200mm2 of level areas, and the same weight percentage of 
metallic parts shall be technologically recyclable. 

 
“harmonized” 
(29) Large plastic case parts over 25g shall be made of one homopolymer or 

copolymer. However, polymer blends (polymer alloy) can be used. Large plastic case 
parts shall be made of four or fewer types of mutually separable polymers or 
polymer blends. If labels, markings, stickers, etc. are difficult to separate, they 
must be made of the same material as the sections to which they are pasted or meet 
VDI2243. 

 
5. Certification Procedure 

The applicant (if subject to a raw material, the supplier) shall submit 
certificates listed in Table 1 in the form of a document affixed with a official seal. 
Certificates may be copies of the original. 

 
“harmonized” 
General rule: analysis and testing bodies shall be run in accordance with EN45001 or 

ISO-IEC Guide 25. Applicants shall bear the expenses for preparing documents and 
for the analyses. 

Special requirements, if performed at the laboratories of manufacturers: if competent 
authorities are monitoring the sampling and analysis process, if the analyses and 
tests are authorized, or if the manufacturer has developed a quality system for 
sampling and analysis and has received the ISO 9001 or ISO 9002 certification, the 
laboratory of the manufacturer is authorized to perform analysis and tests. 

 
“harmonized” 
(1) Regarding environmental criterion 4-1-(1), the applicant shall submit a certificate 

of using recycled plastic parts or that of using reused plastics. (Corresponding to 
Example Certificate 1.) 

 
“harmonized” 
(2) Regarding environmental criterion 4-1-(2), the applicant shall submit a certificate 

that the product uses, at least 50%, common parts, excluding regularly 
standardized parts in copier, which are incorporated in the copiers classified as 
having the equivalent performance to ones of the same generation and the same 
manufacturer. (Corresponding to Example Certificate 2.) 

(3) Regarding environmental criterion 4-1-(3), the applicant shall submit a list of the 
duration of parts supply for each maintenance part or a list of the duration of parts 
supply indicated in the user manual. (Corresponding to Example Certificate 3.) 

 
“harmonized” 
(4) Regarding environmental criterion 4-1-(4), the applicant shall submit a certificate 

issued by the factory manager where the product is assembled and the supplier of 
the final circuit board. (Corresponding to Example Certificate 4.) 
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(5) Regarding environmental criterion 4-1-(5), the product shall be assembled in a 
works that is certified in accordance with ISO 14001. The applicant shall submit a 
copy of registered certificate. (Corresponding to Example Certificate 5.) 

 
“harmonized” 
(6) Regarding environmental criterion 4-1-(6), the applicant shall submit a certificate 

issued by the manufacturer of packaging material, factory manager, or manager of 
works where the product is assembled. (Corresponding to Example Certificate 6.) 

 
“harmonized” 
(7) Regarding environmental criterion 4-1-(7), the applicant shall submit a certificate 

issued by the manufacturer of packaging material, factory manager, or manager of 
works where the product is assembled, declaring that polymers containing halogens 
are not used in the packaging plastics. (Corresponding to Example Certificate 7.) 

(8) Regarding environmental criterion 4-1-(8), the applicant shall submit a certificate 
to show a manufacturer name, paper brand name, and declare that the recycled-
paper content is 100%. (Corresponding to Example Certificate 8.) 

(9) Regarding environmental criterion 4-1-(9), the applicant shall submit an 
explanatory leaflet which explain the system of recovering, re-using, recycling or 
disposal in an environmentally acceptable manner are prepared, (recovery system, 
disposal capacity and disposal documents etc.) (Corresponding to Example 
Certificate 9.) 

 
“harmonized” 
(10) Regarding environmental criterion 4-1-(10) and 4-1-(11), the applicant shall 

submit a registration document of the products using the Energy Star logo or a 
report of test results. (Example Certificate 10) Also regarding environmental 
criterion 4-1-(11), the applicant shall submit a certificate complying with the 
attached table 1-7. (Corresponding to Example Certificate 10-1.) 

 
“harmonized” 
(11) Regarding environmental criterion 4-1-(12) to (14), the applicant shall submit a 

certificate to show conformance to the measuring method defined by the Japan 
Business Machine Makers Association (JBMS-66) or the Blue Angel and the actual 
result of the measurement. (Corresponding to Example Certificate 11.) 

(12) Regarding environmental criterion 4-1-(15) to (17), the applicant shall submit a 
list showing whether the hazardous substances are contained or not. 
(Corresponding to Example Certificate 12.) 

 
“harmonized” 
(13) Regarding environmental criterion 4-1-(18), the applicant shall submit test data 

after the measurement method defined in ISO 7779. However, the values for 71 
cpm (numbers of copy sheets per minute) at copying and 31 cpm at waiting may be 
submitted just for information. (Corresponding to Example Certificate 13.) 

(14) Regarding environmental criterion 4-1-(19), the applicant shall submit a 
certificate to show conformance to the technical standard determined by the 
Electric Appliances Law or an equivalent technical standard or a third party 
certificate, such as S-mark. (Corresponding to Example Certificate 14.) 

(15) Regarding environmental criterion 4-1-(20), the applicant shall submit a 
certificate to show conformance to VCCI. (Corresponding to Example Certificate 
15.) 
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“harmonized” 
(16) Regarding environmental criterion 4-1-(21), the applicant shall submit a copy of 

the portion of attached document to the product describing technical information. 
(Corresponding to Example Certificate 16.) 

 
“harmonized” 
(17) Regarding environmental criterion 4-1-(22), the applicant shall submit a list 

showing whether hazardous substances are contained or certificate is sued by the 
battery manufacturer. (Corresponding to Example Certificate 17.) 

 
“harmonized” 
(18) Regarding environmental criterion 4-1-(23), the applicant shall submit a list 

showing whether the hazardous substances are contained or not. (Corresponding to 
Example Certificate 18.) 

(19) Regarding environmental criterion 4-1-(24), the applicant shall submit a 
certificate that the product is clearly identified in conformance to the Guideline for 
Labeling Office Machines for Securing Safety. (Corresponding to Example 
Certificate 19.) 

 
“harmonized” 
(20) Regarding environmental criterion 4-1-(25), the applicant shall submit a 

certificate to prove the following, unless parts are less than 25g (or used plastic 
parts). 

Cadmium, lead, and mercury (excluding electric and electronic parts including wire) 
are not used, and PBB (Poly-Bromide Biphenyl), PBDE (Poly-Bromide Diphenyl 
Ether), and chlorinated paraffin are not added to plastics. (Corresponding to 
Example Certificate 20.) 

 
“harmonized” 
(21) Regarding environmental criterion 4-1-(26), the applicant shall submit a 

certificate that the marking of the product conforms to the marked parts list for the 
plastic or ISO 11469. (Corresponding to Example Certificate 21.) 

 
“harmonized” 
(22) Regarding environmental criterion 4-1-(27), the applicant shall submit a 

description of the scheme, manual, or checklist for disassemble. (Corresponding to 
Example Certificate 22.) 

(23) Regarding environmental criterion 4-1-(28)(a), in the case when the product is 
recovered, the applicant shall submit a list which shows that the weight of reused 
or recycled parts is more than 50% of the total weight of the recovered product and 
for (b), the applicant shall submit a list indicating that for housings and chassis, 
90% of the weight of plastic parts weighing over 25g and taking up more than 
200mm2 of plane areas, and the same weight percentage of metallic parts shall be 
technologically recyclable. (Corresponding to Example Certificate 23.) 

(24) Regarding 4-1-4(29), the applicant shall submit a document indicating 
observance of this item and list of plastic materials used. (Corresponding to 
Example Certificate 23.) 

 
6. Other Requirements 
(1) In principle, the products to be applied shall be free of “flame retardant”, 

“antibacterial agent” materials and “biodegradable plastic” indication. When using 
these materials reasoning special circumstances, however, the products shall 
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satisfy the provisions contained in the “Eco Mark Business Execution Guideline” 
concerning “flame retardant”, “antibacterial agent” and “indication of biodegradable 
plastic”. Specifically, the use of these materials shall be described in the form 
“Application for Eco Mark Product Certification/Use” with documents stipulated in 
the form to be attached. 

(2) The product classification shall be identified for each model or each series of 
models. When it is identified for each series of models, the application may be made 
only once on condition that each model of the product in a series satisfies the 
criteria. 

(3) The statement appearing below the Eco Mark shall be “ (“resource saving, energy 
saving, less-wastes”)”. Furthermore, environmental information marking may be 
used to show the contents of this notice in the lower column of marking more 
clearly. In this case, three-line marking, left-justified text shall be placed in a 
rectangular box as illustrated below. 

 
 

 
�

Less-energy in stand-by and use, 
With reused and recycled parts, 
Less-waste copier. 
 
 
 

7. Application Documents 
1) Application for certification and use of the Eco Mark (Form 2) 
2) Table 1 
3) Required documents and additional information for Certificates 1 through 24 as 

attachments (Please find them in full version) 
 
 
Established on November 15, 1999 
Revised: December 1, 2000 (Article 4-1. (18) changed) 
Revised: May 1, 2001 [Articles 4-1. (9)-(11), 5-(9), (10) changed] 
Revised: April 20, 2002 Articles 4-1. (1), (2), (4), (6), (7), (11)-(14), (18), (21)-(23), and 

4-1. (25)-(27) changed. Articles 4-1. (28b), (29) added. Articles 5-1. (1), (2), (4), (6), 
(7), (10), (11), (13)-(18), and 5-(20)-(23) changed. Articles 5-(24) added.) 

Revised: June 6, 2002 (Flame retardant etc. added) 
Revised: April 20, 2003 (Attached Table 1 changed) 
Revised: December 26, 2003 (Eco Mark Usage) 
Revised: April 8, 2004 (Revision of Attachment 1) 
Revised: July 1, 2004 (statements below Eco Mark) 
 
 

Friendly to the earth�����	
��

Earth-friendly
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 These certification criteria for the product category will be reviewed in five years 
after the date of enactment, and the certification criteria and/or the product category 
will be revised or abolished. 
 
 
 

 
Attached table 1 The benchmark concerning copier

 

 

Note
�1 “A4 type”, “B4 type”, “A3 type” and “A3Y type” mean the copy machines whose maximum width of applicable 
paper are short side of A4 size paper, short side of B4 size paper, short side of A3 size paper and long side of A3 size 
paper respectively. 

2 Calculation method of energy consumption efficiency shall be based on the clause 3 “Measuring method of energy 
consumption efficiency” of MITI Announcement No.193 (March 31, 1999) under the Law concerning Rationalization of 
Energy Consumption (No.49, 1979). 

Attached table 2 Benchmark of power consumption 
(The parts of * in the attached table 1 is shown in this table.)

Attached table 3 Benchmark concerning large-sized copy machine (excluing 
complex copy machine and digital copy machine which has extensibility)
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Attached table 4 Benchmark concerning complex copy machine 
(excluding large-sized copy machine)

As for attached table 4, the switchover time to the low electric power mode shall be set in 15 minutes before shipment.

Attached table 5 Benchmark concerning large-sized copy machine

As for attached table 5, the switchover time to the low electric power mode shall be set in 15 minutes before shipment.

Attached table 6 Benchmark concerning digital copy machine which has extensibility 
(excluding monochrome copy machine and large-sized copy machine)

As for attached table 6, the switchover time to the low electric power mode shall be set in 15 minutes before shipment.
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Attached table 7 Benchmark concerning large-sized digital copy machine which has extensibility

As for attached table 7, the switchover time to the low electric power mode shall be set in 15 minutes before shipment. 

Notes about attached table 2-7
�
1 The method of measuring power consumption is due to the attached table 2 of the detailed operation rules of the Energy 

star. 
2 When the power consumption of the low power mode is always less than the power consumption of an off mode or sleep 

mode, the off mode or sleep mode has not to be equipped with.
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Electrophotographic Dry Process Photocopier (PSC-ID: AA)  2002/6/13 rev. 1 
 
Note: Requirements here are for development of EcoLeaf™ environmental labels. Use for any other purposes 
without consent of EcoLeaf™ program office is strictly prohibited. 
No. Major key Minor key Class Requirements 
1 Preconditions 

 
Target 
product 
 

Description 
 

A photocopier by electrophotographic dry process 
technology, which is in compliant to an article 7-5 
of the Japanese law concerning the rational use of 
energy. 
Color copiers and multi-function products are not 
eligible for this PSC. 

2   Items to cover 
 

Items listed below should be included to the scope. 
Photosensitive drum, Toner and Carrier or, all-in-
one process cartridge. 
- All packing materials 
- Manuals 

3  LCA 
 

Target life cycle 
stages 
(Boundary setting) 

Every life-cycle stages defined under PEIDS of 
EcoLeaf program: Production, Distribution, Use 
and disposition/Recycle 

4 Product Data 
Sheet (P.D.S.) 
Input data for 
the LCI: Life 
Cycle 
Inventory 
analyses 
 

Production 
stage 
information 
(Product 
itself) 
 

Materials and/or 
ingredients of the 
product 
 

I. Parts treated as the class “A” (A parts, which 
environmental impact information for 
processing and assembly at final production site 
of, must be obtained.) 
A. Drum 

1. Manufacturing of base cylinder 
a. Energy consumption data should be 

collected by reporting organization. 
b. Use basic unit item listed at sec. 14, 

should the data be not available. 
2. Downstream processes to coating 

Data should be collected directly. 
B. Toner 

Energy consumption data should be collected 
by reporting organization. 

C. Carrier 
Same as item B. above. 
 

Material composition data should be collected in 
level of materials listed in its MSDS. 
 

II. Materials input 
- Use mass data of the product produced. 
- Over 90% of materials should be classified by 

its type. 
- The balance should be prorated to make total 
as 100%. 
 

III. Materials to be listed 
Following eleven items should be listed. 

- Ordinary steel 
- Stainless steel 
- Aluminum 
- Other metals 
- Thermoplastic resin 
- Heat-hardening resin 
- Rubber 
- Glass 
- Paper 
- Circuit board with semiconductor parts 
- Wood 
 
Other materials should be listed in name of 

common basic units provided. 
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Electrophotographic Dry Process Photocopier (PSC-ID: AA)  2002/6/13 rev. 1 
     
No. Major key Minor key Class Requirements 
5 Product Data 

Sheet (P.D.S.) 
Input data for 
the LCI: Life 
Cycle 
Inventory 
analyses 
 
 

Production 
stage 
information 
Production 
site) 
 

Materials and 
Energy for 
input/consumption 
and 
discharge/emission 
 

I. Items consumed 
- Electricity 
- Heavy oil 
- Diesel oil 
- Coal oil 
- Gasoline 
- LNG 
- Drinking water 
- Industrial water 
- Ground water 

 
II. Energy composition data to produce Class A 

Parts Should be tracked back to the level of 
materials listed in its MSDS. 

 
III. Items discharged/emitted 

Not specified. List items considered important 
by reporting organization. 
 

IV. Environmental impacts by distribution of 
input materials and energy 
Not considered 
 

V. Byproducts (valuables) and industrial wastes 
within production stage 
Not considered 

6 Product Data 
Sheet (P.D.S.) 
Input data for 
the LCI: Life 
Cycle 
Inventory 
analyses 

Distribution 
stage 
information 
 

Product 
transportation 
 

I. Transportation methods, loading ratio (%): 
Use independent model by reporting 
organization. 
 

II. Overall distribution distance to user location: 
Set as 100 km 
 

III. Disposition/Recycle of packing materials 
should be considered. 

7 Product Data 
Sheet (P.D.S.) 
Input data for 
the LCI: Life 
Cycle 
Inventory 
analyses 

Use stage 
information 
 

Conditions 
 

I. Condition 
A. Measurement should be done in compliance 

to a notification #193 of Japanese METI, 
dated March 31, 1999, based on the Law 
concerning the rational use of energy. 

 
B. Scenarios on use of consumables and 

maintenance should be set by reporting 
organization independently, based on actual 
results. 

 
C. Term of use is set to five years, and copy 

volume in the term should be as listed below, 
following to the notification # 193. 

 
copy/min 1-10 11-20 21-30 31-40 41-60 61-85 
copy/hour 2 10 30 50 100 300 
copy/month 320 1600 4800 8000 16000 48000 
Copier Class Low1 Low2 Med.1 Med.2 High1 High2 
5 years (x 100) 19.2 96 288 480 960 2880 

 
II. Environmental impact on copying paper, which 

is used at Customer Use stage is not counted in 
this PSC 

 
III. Periodical replacement parts and consumables 

A. Subject: Items listed in maintenance plan. 
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Electrophotographic Dry Process Photocopier (PSC-ID: AA)  2002/6/13 rev. 1 
     
No. Major key Minor key Class Requirements 
    B. Number of items used: In five years term. 

Fraction should be rounded up. 
Distribution: Scenario should be designed by 

reporting organization independently, based 
upon its maintenance plan. 

8 Product Data 
Sheet (P.D.S.) 
Input data for 
the LCI: Life 
Cycle 
Inventory 
analyses 

Disposition 
and Recycle 
stage 
 

Conditions 
 

I. Overall scenario setting 
Use an exhibit ”Scenario for used product 
disposition/recycle ”. 

 
Following items should be set individually, by 
reporting organization. 
A. Scenario for collection, including 
transportation. 

B. Recovery ratio 
- Parts reuse 
- Material recycle 
C. Disposition scenario for un-recovered items 
 
II. Screening criteria of reusable/recyclable 

Set individually. 
 

III. Collection ratio (consider parts collection 
ration as same.) 
Use 100%, or actual data. 

 
IV. Deduction by product reuse 

Set number of product reuse N1 beyond initial 
five years of use. 
Consider N1 as a counting number. 

 
Deduction by product reuse 

= Design figure on amount of product reuse 
x collection ratio 

x deduction ratio N1/(N1+1) 
 
 
IIV. Deduction by parts reuse 

Set number of parts reuse N2, and total 
number of parts used n, for initial five years 
of use. Consider N2 and n as counting 
numbers. 

 
Environmental load on parts used 

= Load of production per piece x n 
 

Deduction by parts reuse 
= Design figure on amount of parts reuse 

x Collection ratio 
x deduction ratio N1/(N1+1) 

x total number of parts used n 
 
IIIV. Counting criteria of un-recovered products 

and parts 
Use an exhibit ”Scenario for used product 
disposition/recycle ”. 

 
IIIIV. Coefficient of quality on recycled/reused 

items 
Use an exhibit ”Scenario for used product  
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Electrophotographic Dry Process Photocopier (PSC-ID: AA)  2002/6/13 rev. 1 
     
No. Major key Minor key Class Requirements 
    disposition/recycle ”. 

A. Z = “1” in case of reuse. 
B. “0.5” in case of metal recycle 

C. “0.35” in case of other recycle 
9 Product 

Environment 
al 
Information 
Declaration 
Sheet 
(P.E.I.D.S.) 

Inventory 
analyses 
 

Life Cycle 
Inventory 
calculation rules 
 

Exceptional treatment 
In case that actual data collection at production 
site is impossible Calculate the environmental 
impact of production system, by doubling the 
Basic Unit for “Assembly” process times math of 
the product. Special note must be added in this 
case – see Sec. 9-2 for details. 

10 Product 
Environment 
al 
Information 
Declaration 
Sheet 
(P.E.I.D.S.) 

Impact 
analyses 
 

Additional impact 
category 
 

Excludes “Ozone layer destruction”, 
“Eutrophication” and “Photochemical oxidant”. 
 

11 Breakdown 
data sheet 
(Product DS 
related) 

Data 
processing 
 

Allocation rule 
 

No unified rule is set. Set as needed by reporting 
organization. 
 

12 Breakdown 
data sheet 
(Product DS 
related) 

Data 
collection 
 

Coverage 
 

Reasonable substitution by design specification, 
business plan, and/or data including Basic Unit 
can be used for data, if actual data to measure has 
not been available since the target product is 
newly launched. 

13 Breakdown 
data sheet 
(Product DS 
related) 

 Cut-off rules 
 

Specify if a cut-off rule is adopted (for 
environmental impact by assembly, etc.), with its 
ground 

14 Breakdown 
data sheet 
(PEIDS 
related) 

Database 
 

Application rule of 
EcoLeaf Unified 
Basic Units 

Item name > EcoLeaf Basic Unit to use 
I. Parts purchased > Parts assembly 
II. Material of photosensitive drum > Al plate 
III. Ferric oxide > Cold-rolled steel 

Note: Independent basic unit can be adopted 
if available. 

IV. Base cylinder processing of the drum > Non-
metal press 

 
Note: Names of base units are from EcoLeaf Basic 
Unit list. 

15 Breakdown 
data sheet 
(PEIDS 
related) 

Database 
 

Addition of Basic 
Unit 
 

None 
 

16 Breakdown 
data sheet 
(PEIDS 
related) 

Database Addition of 
Characterization 
factor 

None 

17 PEAD Section C 
 

Product 
specification 

I. Copy speed 
II. Max. copy size 
III. Additional functions for this declaration 

18 PEAD Section E Items to list I. Items to list 
”Global warming impact” 
”Acidification impact” 
”Energy consumption” 

II. Stages to report 
Set accordingly. 
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Electrophotographic Dry Process Photocopier (PSC-ID: AA)  2002/6/13 rev. 1 
     
No. Major key Minor key Class Requirements 
    III. Life of the product 

Specify the term of life in years and total copy 
volume in sheets/A4 

IV. Presentation technique 
Text, Table, Chart can be used accordingly. 

19 PEAD Supplemental 
environmental 
information 

 Followings can be listed as 3rd party declarations 
acquired. 
I. Environmental labels type I or III 
II. ISO 14000 certification 
III. Certifications, authorizations, and/or 

recognitions by government body or 
individual consortium 

IV. Use of harmful materials. 
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� I sincerely hope that the government will seriously deliberate on the results of this study and 

make a plan for implementing the suggested roadmap.
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� We would need more concrete evidence to support advantages of the existence of LCA for 

each industry (for example, an increasing figure of product sold)

� Security system to protect our data confidentiality insight be the key.  The idea is excellent but 

it would need a number of convincing


