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� ɊĩǨȣļķǍʑȩ>D��ȣļ?ɀÁɟȁCˢÐZɉȯBʁ2ƚǣ ?0=�ȣļùȟƆZȿ2ƚǣ o�ʯȆȤ

ȥƆZȿ2ƚǣ (Ɯ,UX=#W�óɪB;#=D�ŵ˳�°˔þȏɚƞé˗�GDP ZȦ#W-??0=#W(�

Ȥȥ˗� r>Cƚǣo¸Cȣļʦɹ(Ńǰȣļ�þŉβʰA@)CȣļùȟƆB;#=CǞʒ(ʞ˺?A:=#W�M

7�żɪB;#=Q�Ŝ˗8(ǉŏAβʰCŷ˴oťŜ˘şCÎØ(ˊśʗÎ/XWA@Cʞ˺(ƚƪ/X=#W�¡

ƶ��ʯȆȤȥƆ Z˕ʉAƚǣC 1;?0=ƠȦ0=#WɊ¢ǨƀȣĴɀÁŶƊƤˈķǍʑȩ>D�µżCǞʒʞ˺

ɋC¡;?0=�ȣļʦɹ?ʧ�n �rC÷÷ÎØCˡCùȟƆZȄWȣļùȟƚǣZƜ,=#W� 

� -XBˢ0=ǩš>D��ʯȆȤȥƆ(resource productivity: 1/kg) ?�ȣļùȟ(eco-efficiency: 1/impact) C¨ɪZ�ʯ

Ȇ1ĆÄ"7VCȣļŷ (˴resource specific impact: impact/kg) >ˢˇ<H=Ǟʒ2WƶĜB"W(�5$07ƎǸCˠ

ȮDǌ8ʡBȷ#7E'V>"W�ƯŜA#ƸňȻɇBC#=Q�ʯȆC�_�n_i�C@Cǫ˨>ŗʥβʰZŋɨ

2W'(x��e`�}Z@$Īˑ2W')�ĘβʰIȣļʦɹZ@CT$B˓ê2W'�ʆġËȦǁCȣļʦɹZ@$

ɩ%W'ɋCʞ˺("V�/UAWǞʒ(ƄʉAțǷB"W� 

� ¼£CT$A-?'U�ǍȻɇ>D��βʰ1ĆÄ"7VCȣļŷ (˴resource specific impact: impact/kg) Zʘɍ0�ƹ

ǍC�ȣļùȟ(eco-efficiency: yen/impact) Zǁɖì>Ƥʑ2W??QB�5CŀþCʉīêǔZɾ$-?Zȳȯ?07�

ãÇȯBD��ƸňCȣļùȟƚǣB;#=�i�(į���)'U�i�(¿ǟ����ʆġ���)BɴW¯ÌZē˫0�

5Cŋɨ�ʑɍƎǸBȷȳ07ưȢ�êǔZɾ:7�3ŗʥβʰCːŋ?pr{�ļȪCʔŋZɾ#��_�n_i�

]tr��}(LCA)ZƩȦ0=�βʰ 1ĆÄ"7VCȣļŷ˴Zʘɍ07�4-XUZȦ#=ƹǍCβʰïȦBÂ$ȣ

ļŷ˴�÷÷ÎØZƤʑ2W??QB�-XZˢˇ2W�i�Aɡʑ?Ǯʺ�Ǟʖ0�ƹǍCȣļùȟZǁɖì>Ƥʑ

07��Ƥʑ07ȣļùȟCǁɖìŀþ(@CT$AʉīBķ<GQC>":7'Zêǔ07� 

� 5CɠǕ�¼¤CƊǕ(žUX7��βʰïȦBȷȳ07į���CȣļùȟCɍŋBˢ2WƸňȻɇBC#=�ȣ

ļŷ˴Cx��e`�}oβʰȤȥ¼˥Cȣļŷ˴CɩƉɋCƎǸ£Cʞ˺("W-?ZưȢ07�3βʰïȦBȷȳ

07į���CȣļùȟCɍŋBC#=�ʠȢƆ�ɤɦƆC"WŗʥβʰːŋƶǸZǡɐ2W??QB�"Wŗʥβʰ

(îCŗʥβʰCċǎƳ?AWĹęCȣļŷ˴C˓êƶǸ�ŗʥβʰ(ËȦ/XW¤ǽÙ>ȮȤ2Wȣļŷ˴C˓êƶ

Ǹ�ŗʥβʰC÷÷ÎØC˓êƶǸZƦȿ07�4ƹǍCńȒʯȆɋǿʬ˗D 1990!2010ūCˡɗ 40%ȂŜ0�ʯȆ

ȤȥƆQɗ 100%Ĝ£07(�ƹǍCβʰïȦBÂ$ȣļŷ˴D-CˡKLǤE#>ƤɃ0�βʰïȦBÐWȣļùȟ

QȂŜ0=#W-?Zȿ07��ƹǍCβʰïȦBÐWȣļùȟCȂŜD�1990ūºDĘŗʥβʰC÷÷ÎØCpa]

Cŀþ�2000ūºżĄDĘŗʥβʰCȣļùȟCŀþBTWQC>"W-?Zȿ07� 

� -XUCɠǕD/UAWǞʒ�ǞʖZʉ2WQCC�ńȒʯȆɋǿʬ˗CȂŜ(ȣļŷ˴CȂŜBœ¦0=#A#ț

Ƿ(ȿģ/X7-?D�µżCȣļƮɌCŗʥZæɩ2WƄʉƆZȿģ0=#W�Ì%E�˅ŧC�ʯȆȤȥƆ TV

Q�İȹɖʯȆƔß˗Z˧#7ʯȆȤȥƆ ZTV˕ʌ2W-?A@(ɩ%UXW� 
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Abstract 
 

The Fourth Basic Environment Plan identifies eco-efficiency and resource productivity as indicators that concisely capture 

the relationship between the environment and socio-economic systems. While carbon dioxide emissions divided by GDP will continue 

to be used as an eco-efficiency indicator for the time being, indicators based on production quantities or eco-efficiency related to other 

environmental burdens (such as air pollution and chemical substances) warrant further study. With regard to resource productivity 

indicator, underestimations of the impacts of the small amount of materials with hazardous property and the value of rare metals are 

among issues that have been identified. In the Third Fundamental Plan for Establishing a Sound Material Cycle Society, which adopts 

resource productivity as one of the key indicators, the need for eco-efficiency indicators for measuring the efficiency of the relationship 

between environmental burden and value added of goods and services has been pointed out. 

In Europe, although efforts are underway to explore the possibility of using resource specific impact (impact/kg) to relate 

resource productivity (€/kg) and eco-efficiency (€/impact), development of such methods has just begun. With regard to the limited 

existing research, issues including the appropriate lifecycle stage of resrouces for defining target materials (how to avoid double 

counting), appropriate allocation of the environmental burden to each material, and appropriate treatment of the environmental burden 

during product use require further consideration. 

Thus, the objectives of this research were to estimate resource specific impacts (impact/kg), estimate trends in Japan’s 

eco-efficiency (yen/impact) over time, and analyze the factors causing changes therein. Specifically, the research involved (1) collecting 

macro (national level) to micro (company/product level) examples of existing eco-efficiency indicators and synthesizing/analyzing 

these indicators based on definitions and analytical methods used; (2) selecting target materials, setting system boundaries, and 

calculating resource specific impacts by using life cycle assessments (LCA); (3) estimating the environmental impacts and value added 

of Japan’s materials use using the results above, comparing/verifying these results against related macro statistics, and estimating 

Japan’s eco-efficiency over time; and (4) analyzing the factors driving changes in estimated eco-efficiency over time. 

The following results were obtained: (1) For prior research estimating country level eco-efficiency focusing on materials 

use, we identified methodological issues including the double counting of environmental impacts and handling of post material 

production environmental impacts; (2) For estimating country level eco-efficiency focusing on materials use, we developed a logical 

and comprehensive method for selecting target materials, and proposed methods for allocating the environmental impact of a target 

material when it is a raw material for another target material, for allocating the downstream environmental impacts resulting from target 

material use, and for allocating the value added associated with target materials; (3) Although Japan’s natural resource consumption 

declined by 40% and resource productivity rose by approximately 100% from 1990 to 2010, we showed that the environmental impact 

associated with Japan’s materials use remained essentially unchanged and its eco-efficiency declined during this period; and (4) We 

ahowed that the decline in eco-efficiency associated with Japan’s materials use was caused by the change in share of value added for 

individual target materials in 1990s and the change in eco-efficiency for individual target materials in later 2000s. 

Although these results require further examination and verification, given that they reveal that the reduction in natural 

resource consumption is not contributing to reducing environmental impacts, they indicate a need to reconsider the targets for future 

environmental policy. For example, paying more attention to resource productivity excluding non-metallic minerals rather than normal 

resrouce productivity would be an option. 

�  
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� ɊĩǨȣļķǍʑȩ>D��ȣļ?ɀÁɟȁCˢÐZɉȯBʁ2ƚǣ ?0=�ȣļùȟƆZȿ2ƚǣ o�ʯȆȤ

ȥƆZȿ2ƚǣ (Ɯ,UX=#W�óɪB;#=D�ŵ˳�°˔þȏɚƞé ÷̠GDP ZȦ#W-??0=#W(�

Ȥȥ˗� r>Cƚǣo¸Cȣļʦɹ(Ńǰȣļ�þŉβʰA@)CȣļùȟƆB;#=CǞʒ(ʞ˺?A:=#W�M

7�żɪB;#=Q�Ŝ˗8(ǉŏAβʰCŷ˴oťŜ˘şCÎØ(ˊśʗÎ/XWA@Cʞ˺(ƚƪ/X=#W�¡

ƶ��ʯȆȤȥƆ Z˕ʉAƚǣC 1;?0=ƠȦ0=#WɊ¢ǨƀȣĴɀÁŶƊƤˈķǍʑȩ>D�µżCǞʒʞ˺

ɋC¡;?0=�ȣļʦɹ?ʧ�n �rC÷÷ÎØCˡCùȟƆZȄWȣļùȟƚǣZƜ,=#W� 

� -XBˢ0=ǩš>D��ʯȆȤȥƆ(resource productivity: €/kg) ?�ȣļùȟ(eco-efficiency: €/impact) C¨ɪZ�ʯ

Ȇ1ĆÄ"7VCȣļŷ (˴resource specific impact: impact/kg) >ˢˇ<H=Ǟʒ2WƶĜB"W(�5$07ƎǸCˠ

ȮDǌ8ʡBȷ#7E'V>"W�ƯŜA#ƸňȻɇBC#=Q�ʯȆC�_�n_i�C@Cǫ˨>βʰZŋɨ2W

'(x��e`�}Z@$Īˑ2W')�ĘβʰIȣļʦɹZ@CT$B˓ê2W'�ʆġËȦǁCȣļʦɹZ@$ɩ%

W'ɋCʞ˺("V�/UAWǞʒ(ƄʉAțǷB"W� 

� ¼£CT$A-?'U�ǍȻɇ>D��βʰ1ĆÄ"7VCȣļŷ (˴resource specific impact: impact/kg) Zʘɍ0�ƹ

ǍC�ȣļùȟ(eco-efficiency: yen/impact) Zǁɖì>Ƥʑ2W??QB�5CŀþCʉīêǔZɾ$-?Zȳȯ?2W�

ãÇȯBD� 

(1) ƸňCȣļùȟƚǣC¯Ìē˫?êǔ̋ƸňCȣļùȟƚǣB;#=�i�(į���)'U�i�(¿ǟ����

ʆġ���)BɴW¯ÌZē˫0�5Cŋɨ�ʑɍƎǸBȷȳ07ưȢ�êǔZɾ$� 

(2) βʰ1ĆÄ"7VCȣļʦɹ�ȣļŷ˴Cʘɍ̋ŗʥβʰCːŋ?pr{�ļȪCʔŋZɾ#��_�n_i�

]tr��}(LCA)ZƩȦ0=�βʰ1ĆÄ"7VCȣļʦɹ�ȣļŷ˴Zʘɍ2W� 

(3) ƹǍCȣļùȟCǁɖìƤʑ̋ £ʓ(2)ZȦ#=ƹǍCβʰïȦBÂ$ɥȣļʦɹ�ȣļŷ˴ZƤʑ2W??QB�

-XZˢˇ2W�i�Aɡʑ?Ǯʺ�Ǟʖ0�ƹǍCȣļùȟZǁɖì>Ƥʑ2W� 

(4) ƹǍCȣļùȟCƤɃCʉīêǔ̋Ƥʑ07ȣļùȟCǁɖìŀþ(@CT$AʉīBķ<GQC>":7'Z

êǔ2W� 

 

 

2ÿ3�øEÆÉÞÀi)~��² 
 

� ǍȻɇCǡƊDĮ I.2(1)Bȿ2?CV>"V�-XZʁ I.2(1)Bȿ2ŢɄ>ŌƷ0=#G� 

(1) �{E½vd»�¬EMUjú%^¤ 

� ƸňCȣļùȟƚǣB;#=�i�(į���)'U�i�(¿ǟ����ʆġ���)BɴW¯ÌZē˫0�ưȢ�êǔ

Zɾ$��i�(į���)B;#=Dǩš>CȻɇ¯ÌZŗʥB�ȚBpr{�ļȪCʔŋBȷȳ07ưȢ�êǔ��

i�(¿ǟ����ʆġ���)B;#=D¿ǟCȣļĸğǆoŉɿʠƲZŗʥB¯ÌZē˫0�5Cŋɨ�ʑɍƶǸB

ȷȳ07ưȢ�êǔZɾ$� 

(2) ¸ì1gS2 0E½vçÙI½v�ûEâÍ 

)�æ¸ìEó}%:;=DvÁEà}�

� ʯȆC�_�n_i�CˏëAǫ˨>ŗʥ?2WβʰZːŋ2W�M7�x��e`�}ZĪˑ2WT$Apr{�

ļȪ�ȣļʦɹ�ȣļŷ˴C˓êƶǸZǞʒ2W� 
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�æ¸ì�gS2 0E½vçÙI½v�ûEâÍ�

� �ZQ?B�ŗʥβʰ1ĆÄ"7VC�_�n_i�ȣļʦɹ�ȣļŷ˴Zʘɍ2W�ĘŗʥβʰZȦ#7ʆġC÷

Ţǫ �˨ËȦǫ �˨Űǝǫ˨B;#=DɑƽA½ŋZʔŋ0��_�n_i�_���}× (LCI)êǔC| w� r

>"W IDEAversion2(ȥǟƑɿɥęȻɇƍ�ȥǟȣļɎȢąÁ�2017)ZȦ#7ȣļʦɹCʘɍZɾ$�ĘɅȣļʦɹ�

ȣļŷ˴C˕N÷HB;#=D�ƹǍαʂŏɍŋĴŷ˴ʗÎƎǸ(LIME: Life-cycle Impact assessment Method based on 

Endpoint modeling)(Àĳ�Ɇɻ�2010)ZËȦ2W�βʰ.?CʘɍɠǕB;#=�Ƭ˓ȯAȣļŷ˴˹ĶCˍ#ɋB;

#=ǮʺêǔZɾ$� 

(3) �¡E½vd»E�Î_�Þ 

��¡E¸ìa¿>J<E�Z�

� �>ːŋ07ŗʥβʰB;#=�įåCȤȥ˗�éɹ˗ɋBˢYW| wZǁɖì>ưÚ2W� 

��¡E¸ìa¿'R�Ô½vçÙI½v�ûE�Þ�

� 3CTG4ZQ?B�ƹǍCβʰïȦBÂ$ɥȣļʦɹ�ȣļŷ˴ZƤʑ2W�AC�3>ɍé2WÐƯD�ŗʥβ

ʰ1ĆÄC�_�n_i�>Cȣļʦɹ�ȣļŷ˴>"W(�ŗʥβʰCȤȥ>ǿʬ/X7ċǎƳ(ʼß/X7QC>

"XE�5X¼óBȮȤ2W?ɩ%UXWȣļʦɹ�ȣļŷ˴ZĝM3�M7�ŗʥβʰ(©ˡʆġoǇɝʆġ?0=

(2)9K1&�����;)JC�;)-Q�H? 
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ʼé/XWQC>"XE�5CÝ>ȮȤ2W?ɩ%UXWȣļʦɹ�ȣļŷ˴ZĝMA#ÐƯ?2WƄʉ("W� 

�ùò�1B6HCÒÞ%E¯íI¨á�

� �BC#=Ƥʑ/X7ɥȣļʦɹ�ȣļŷ˴(�įàÇ?0=Cɡʑ?@CɄŮưę2W'ZǞʖ2W�Ń)A¥ư

ę("WĹę�ŗʥβʰCƕHɺ9�x��e`�}oe`�}CȊX�M7�IDEAversion2BCHW¥ưęɋCċī

B;#=ơɛ0�ƭĦɌZǞʒ2W��34��DŹſˉú>"V�àÇCưę(ĔXWT$BʅǪZɾ:=#G� 

��¡E½vd»E�Î_�Þ�

� �ZQ?B�ƹǍCȣļùȟZǁɖì>Ƥʑ0�5CƤɃZȿ2�M7�(1)@CβʰCȣļŷ˴(Ń)#'�(2)@C

ȣļŷ˴˹Ķ(Ń)#'�(3)ĘβʰCȣļŷ˴B;#=@Cȣļŷ˴˹ĶCǮȟ(Ń)#'�(4)Ęȣļŷ˴˹ĶBC#

=@CβʰBTWŷ˴CǮȟ(Ń)#'�ɋB;#=Ǟʒ0�βʰɎȢCʌȐ'Uʊ7ȣļŗɌCŗʥZêǔ2W�M

7�ʯȆȤȥƆƚǣ'UžUXWʌȐ?Cˍ#B;#=ɩŖ2W� 

(4) �¡E½vd»E�ÇEÜp^¤ 

� �CƤɃCʉīZ#G;'BêH�-XUC@CʉīBT:=ȣļùȟ(ƤɃ0=)7'Zêǔ2W� 

�

�

3ÿ3�øEÆÉ~�Tb 
 

� ¼£Z�Ú I.3(1)Bȿ2Çð>ŌƷ2W�ʯȆZŃ)G 4 ê (˼İȹɖʯȆ�þȹɖʯȆ�˘şɖʯȆ�ȤβɖʯȆ)

0�ĘȻɇêƗɪ(5XSXCʯȆê˼BĝMXWβʰZƗŵ0=ȻɇZˈP=#G�£ʓ�34��DŹſˉú>"

V�ĘʯȆˡCưę(ĔXWT$BȻɇêƗɪˡ>˩ǁʟưZɾ:=#G� 

 

Ú I.3(1)� ¡ÆÉE~�Tb�0āéP��×1�ā��×	
 �

 
ǦǍź°̋ɈĠ́Ńŉ�ɔȤǋăÊ̋ĲȡȣļƋȬȻɇǧˢ�Ǐ£ˈ³̋ǒ²Ńŉ�÷Ȧăʄ̋ǒ²ʽŢŃŉ 

�

�

4ÿ¡ÆÉ$Å���¥ 
 

� �1̉ȻɇCɭǃ?ȳȯ >ȿ07ȻɇȳȯBŗƅ0=�¼¤CƊǕ(ʊʾMXW� 

(1) ƸňCȣļùȟƚǣC¯Ì˫(ƦÍ/XW�į���CȣļùȟCʑȄ8H>AG�¿ǟoʆġCȣļùȟCʑ

ȄBŸɈ=UXW?ɩ%UXW� 

A<� MG
;�

=�� (H�

(1) 80�F/)E5@� #,`�%>� �� 	�

(2) DZ1+"

��F/XQ�F/4a�VL 
�2WDZ�]1�����/I�T1� 	�

.J�
YC�

	�
*J
YC�

	�
^3
YC�

	�
GD
YC�	
 2WDZ1+"

��F/���F/4a�VL�

(3) 9<�F/)E�:N&6S�
�9<�DZ'H����7$� �� 	� �� ��

�9<�DZ'H�!�PF/XQ�F/4a�6S� 	�
.J�
YC�

	�
*J
YC�

	�
^3
YC�

	�
GD
YC��_\������OS��B[�?U�

�9<�F/)E�:N&6S� �� 	�

(4) 9<�F/)E�6K�R-%>� 	� �� �� ��
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(2) βʰ 1 ĆÄ"7VCȣļŷ˴CÐƯ×r}(ƦÍ/XW�ǍȻɇ>D�ÐƯ×r}ZƹǍCˊčCȣļùȟCƤ

ʑBïȦ2W(�Ƒɿ(ŀþ0A#-?ZóƦBřǑCƤʑBQȦ#W-?(>)W�ĚǢB�¿ǟoʆġCȣ

ļùȟCƤʑBQŸɈ=UXW?ɩ%UXW� 

(3) ƹǍCβʰïȦBÂ$ɥȣļʦɹ�ȣļŷ˴CǁɖìƤʑØ?5CʯȆåʕ�ƹǍCȣļùȟCǁɖìƤʑØ?

5CʯȆåʕɋ(ƦÍ/XW�-XBķ<)µżCƷɌCŞˠB;#=Ǟʒ2W-?(>)W� 

(4) ƹǍCȣļùȟCƤɃCʉīêǔɠǕ(ƦÍ/XW�-XBķ<)µżCƷɌCŞˠB;#=Ǟʒ2W-?(>

)W� 

�

�

5ÿÆÉ�¥'.1½v�Ì*Eèº 
 

� ǍȻɇD�1̉ȻɇCɭǃ?ȳȯ Bʓ07T$AɾƮ� sBŗƅ07QC>"V�ǨǊȣļķǍʑȩCTGǨǊ

ƀȣĴɀÁŶƊƤˈķǍʑȩ(#3XQ2018ūƿ˵Ɍŋ)BCHWȣļùȟCƚǣǞʒBʨȝ2WQC>"W�ȣļùȟ

CʘɍD 2017ūŮB®ŋ0=CV�ĘʑȩCǞʒBDĂêˡBęYA#(�5CżC��w×�jƚǣ?0=ǼȦ(

ėɮ?AWT$BˏǁƇĸƦÍZɾ:=#G� 

�

 �
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 �



 9 

 
 
 
 
 
 
 
 
 
 

II� ��29��EÆÉÞÀ�.)ÆÉ¹±%�¥ 

Ā3�øEÆÉ4ñ�#�/2 �¥ 

 �
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1ÿ��29��EÆÉÞÀ 
 

� Ú I.2(1)Bȿ07T$B�ŪƊ29ūŮDƄʉBƅ1=�(1)ƸňCȣļùȟƚǣC¯Ìē˫?êǔ CǅƵZɾ$??

QB���ŗʥβʰCːŋ?pr{�ļȪCʔŋ 'U��ˢˇ2W�i�Aɡʑ?CǮʺ�Ǟʖ M>CˊɄZƄʉ

Bƅ1=ʊȴ0;;���ƹǍCȣļùȟCǁɖìƤʑ ?�(4)ƹǍCȣļùȟCƤɃCʉīêǔ Z©ƃBɾ:7� 

 

 

2-1ÿ��29��EÆÉ¹±�.)�¥(ªÜ) 
 

(1)̧ ì1gS2 0E½vçÙI½v�ûEâÍ 

)�æ¸ìEó}%:;=DvÁEà}�

� ŪƊ28ūŮDʠȢƆ�ɤɦƆẐPWƶǸZǡɐ0=ŗʥβʰZːŋ07�ŪƊ29ūŮD�IDEAversion2CǢ�A

¥ãęZėɮA˦VÓǪ0�5CÓǪBŗƅ0=ŗʥβʰZːŋ0ȴ07�ĘūŮBːŋ07ŗʥβʰƯCƤɃZÚ

II.2-1(1)Bȿ2� 


�æ¸ì1gS2 0E½vçÙI½v�ûEâÍ�

� ǍȻɇCɠǕZɩŖ2WˊɄ>Ěŋ/X7¥ãęZėɮA˦VÓǪ07 IDEAversion2(ȥǟƑɿɥęȻɇƍ�ȥǟȣ

ļɎȢąÁ�2017)?LIMEȚƆþÐƯ(Àĳ�Ɇɻ�2010)ZȦ#=��>ːŋ07ŗʥβʰ1ĆÄ"7VCȣļŷ˴Z

ʘɍ07� 

� Ú II.2-1(1) �æ¸ìEó}Ñ¥ 

 ƸňȻɇ(van del Voet 

et al.�2003)BCHW

ŗʥβʰƯ 

ǍȻɇBCHWŗʥβʰƯ 

ŪƊ27ūŮ ŪƊ28ūŮ ŪƊ29ūŮ 

ȤβʯȆ 5 46 79 80 

þȹʯȆ 9 37 74 71 

˘ş˜βʯȆ 19 15 15 14 

˲˘ş˜βʯȆ 58 22 44 48 

ęʑ 91 120 212 213 

 

(2)�¡E½vd»E�Î_�Þ 

��¡E¸ìa¿>J<E�Z�

� �>Ƶ7Bːŋ/X7ŗʥβʰC 1990!2010ūCȤȥ˗M7Déɹ˗C| wZưÚ07�M7�ǀūŮ¥ʳ0=

#7| wZưÚ07� 

��¡E¸ìa¿'R�½v�ûIOcVYE�Þ�

3>ʘɍ07ŗʥβʰ�ĆÄ"7VCȣļŷ˴?4>ưÚ07ɡʑ| wɋZȦ#=�ƹǍCβʰïȦBÂ$ȣļŷ

˴ZæƤʑ07�M7�ŪƊ 29ūŮD�ȣļŷ˴?ĚǢCɩ%ƶ>Ęŗʥβʰ(ȤNé2÷÷ÎØZƤʑ07�ŗʥ

ǊˡD1990!2010ū>"W��

ŗʥβʰCïȦBÂ$ȣļŷ˴CƤʑɠǕZq II.2-1(2)-aBȿ2�1990!2010ūBCHWɥȣļŷ˴D�2008ūCɟ

ȁĉǧCŷ˴ZĕH= 2009ūBɷũȂŜ07(�àÇȯBDKLǤE#>ƤɃ0=#W?Ƥʑ/X7�ƹǍCńȒʯ
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Ȇɋǿʬ˗D-Cˡɗ40%ȂŜ07(�ȣļŷ˴CʎȐ'UDƄ30QȂŜCÛĜ(ʊUXA#-?(ȿģ/X7�Ǉ

QŃ)Aȣļŷ˴Zȿ07ʯȆCɅ˼DȤβʯȆ>"V�̆ ş˜βʯȆ�þȹʯȆ�˲ ˘ş˜βʯȆC˷?A:7�Ȥ

βʯȆCȣļŷ˴D�CCT550%ZćP�5CõęDooȂŜÛĜ�̆ ş˜βʯȆïȦCȣļŷ˴DƁĽÛĜZȿ0�

àÇCɗ20%ZćPWɠǕ?A:7�þȹʯȆCȣļŷ˴D�àÇC15%ɄŮ>":7QCC�2010ūBD20%ɄŮ

M>Ľ÷0�˲ ˘ş˜βʯȆD�àÇ?0=ćPWõęQɢŗ˗B;#=QooȂŜÛĜ(NUX7�-CˡCńȒʯ

Ȇɋǿʬ˗CŃŨAȂŜDȺï�ȼȹCȂŜBTWQC>"W(�-XUC˲˘ş˜βʯȆCïȦBTWȣļŷ˴Dś

/G�ńȒʯȆɋǿʬ˗CȂŜ(ȣļŷ˴CȂŜBȴƢȯBʨȝ0=#A#-?(ȿ/X7�ńȒʯȆɋǿʬ˗CȂŜ

(ȣļŷ˴CȂŜBœ¦0=#A#țǷ(ȿģ/X7-?D�µżCȣļƮɌCŗʥZæɩ2WƄʉƆZȿģ0=#W� 

 

�

q II.2-1(2)-a �¡E¸ìa¿'R�Ô½v�ûE�Ç(ë· )̀ 

�

q II.2-1(2)-b �¡E¸ìa¿$¾I]�2 OcVYE�Ç(ë· )̀ 
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� ŗʥβʰCïȦ>ȤNé/X7ɥ÷÷ÎØ(2011ūķȇŌʰØ)CƤʑɠǕZq II.2-1(2)-bBȿ2�1990!2010ūBC

HWɥ÷÷ÎØD�ȂŜÛĜB"W?Ƥʑ/X7�ŗʥβʰïȦ>ȤNé/X7÷÷ÎØD�˷ Ä(˃ʹ2WūQ"W

QCC�àÇ?0=D�˲˘ş˜βʯȆ>̂G�þȹʯȆ>Å#ɠǕ?A:7�ȤβʯȆ�˘ş˜βʯȆ�˲˘ş˜β

ʯȆC÷÷ÎØ(5XSX25-30%ZćP�þȹʯȆD�1990ūBD10̄ɄŮ>":7(�2010ūBD15̄?A:7� 

�ùò�1B6HCÒÞ%E¯íI¨á�

� ˢˇ2W�i�Aɡʑ?0=ƹǍCȃŎùǕfrƞé (̠ȣļȶ�2012)ZȦ#�ǍȻɇ>æƤʑ/X7ȃŎùǕfr

ƞé˗?CǮʺZɾ:7�ǍȻɇ>Ƥʑ/X7ȃŎùǕfrƞé˗D#3XQƹǍCƞé˗Z¤Ī:=CV�ǍȻɇ>

DŗʥŁ?AWƞéQ"W-?ZɩƉ2W?ŅŵAƤʑɠǕ>"W?ɩ%UX7� 

��¡E½vd»E�Î_�Þ�

�BCHWȣļŷ˴?÷÷ÎØCƤʑɠǕZQ?B�ƹǍCβʰïȦBÐWȣļùȟCǁɖìƤʑZɾ:7ɠǕZq

II.2-1(2)-cBȿ2�àŗʥβʰCïȦBÐWȣļùȟDȂŜÛĜ?Ƥʑ/X�4ʯȆ.?BʊW?�˲ ˘ş˜βʯȆCȣ

ļùȟ(̂G�ȤβʯȆCȣļùȟ(Å#?Ƥʑ/X7�ƹǍCʯȆȤȥƆD-Cˡɗ 100%Ĝ£07(�ȣļùȟD

ƭĦ0=#A#-?(ȿģ/X7�-CȣļùȟCƤɃBÃ7ƤɃZȿ2ˢˇƚǣ?0=�İȹɖʯȆƔß˗Z˧#7

ʯȆȤȥƆ ("W(�Ì%E�ȠıC�ʯȆȤȥƆ TVQ�İȹɖʯȆƔß˗Z˧#7ʯȆȤȥƆ ZTV˕ʌ2

W-?A@(µżCːƖɫ?0=ɩ%UXW��

ȤβʯȆCŗʥβʰïȦBÐWȣļùȟCǁɖìƤʑɠǕZq II.2-1(2)-dBȿ2�ȤβʯȆàÇCȣļùȟD£ˀC

?CV¡ʪ0=ƁȂÛĜ?Ƥʑ/X7�βʰj� �îBʊW?�ȉǟʆġ�ǋǎʆġCȣļùȟ(̂G�ʽǟʆġ�

ȫȥʆġCȣļùȟ(Å#?Ƥʑ/X7�ȉǟʆġD�5Cȣļŷ˴Bŗ0=ȤNé/X7÷÷ÎØ(ȵŗȯB̂#-

?�ǋǎʆġD�űʔǟBC#=ïȦ2Wǫ˨>łGC÷÷ÎØZȤNé0=#W-?BTWQC?ɩ%UXW�78

0�#3XQȂŜÛĜB"W?Ƥʑ/X7�M7�ʽǟʆġ�ȫȥʆġCȣļùȟDǤE#ÛĜ�əʆġDY3'BȂ

ŜÛĜ?Ƥʑ/X7��

 

 
q II.2-1(2)-c �¡E¸ìa¿'W1½vd»E�Ç(ë· )̀ 
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q II.2-1(2)-d� �¡E¸ìa¿'W1½vd»E�Ç(¾¸ë·)(̧ ì7FJ@ )̀ 

�

(4)�¡E½vd»E�ÇEÜp^¤ 

� ȣļùȟC˃ƯCŀþBŗ2W2;CīŇ!(�)ĘŗʥβʰCȣļùȟCŀþ�(�)àŗʥβʰC÷÷ÎØBćPWĘ

ŗʥβʰC÷÷ÎØCpa]Cŀþ!Cŷ˴ZƤʑ07ɠǕZq II.2-1(2)-eBȿ2�1990ūºDīŇ�(ĮC�effect)�
2000ūºżĄDīŇ�(ĮC�effect)Cŷ˴(Ń)#?Ƥʑ/X7�βʰj� �îBʊW?�#3XQʽǟʆġ�ǋǎ

ʆġ�˝�˘ɋCŷ˴(Ń)#?Ƥʑ/X�ʽǟʆġB;#=DȞɒ�ś̃A@�ǋǎʆġB;#=Dǂ˅ęǓ�c)

ʏ˼�c)õ˼A@CȣļùȟCŀþ�÷÷ÎØCpa]CŀþCŷ˴(Ń)':7� 

�

 

 q II.2-1(2)-e� �¡E¸ìa¿'W1½vd»Eð�Ewf'��1kpzE�û 
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(5)¡��E�¥E+%- 

� ŪƊ29ūŮCªAƊǕD¼¤C˅V>"W� 

�� IDEAversion2CǢ�A¥ãęZėɮA˦VÓǪ0�5CÓǪBŗƅ0=ŗʥβʰZːŋ0ȴ2??QB�ŗʥβ

ʰ1ĆÄ"7VCȣļʦɹ�ȣļŷ˴Cæʘɍ�Ƶ7Bːŋ/X7ŗʥβʰC1990!2010ūCȤȥ˗M7Déɹ

˗C| wưÚ�ƹǍCβʰïȦBÂ$ȣļŷ˴CæƤʑZɾ:7� 

3� ŗʥβʰCïȦ>ȤNé/X7÷÷ÎØ(2011ūķȇŌʰØ)D�1990!2010ūBC#=ȂŜÛĜB"W?Ƥʑ/

X7� 

4� ƹǍCβʰïȦBÐWȣļùȟD�1990!2010ūBC#=ȂŜÛĜ?Ƥʑ/X�4ʯȆ.?BʊW?�˲˘ş˜

βʯȆCȣļùȟ(̂G�ȤβʯȆCȣļùȟ(Å#?Ƥʑ/X7�ƹǍCʯȆȤȥƆD-Cˡɗ 100%Ĝ£0

7(�ȣļùȟDƭĦ0=#A#-?(ȿģ/X7� 

�� ƹǍCβʰïȦBÐWȣļùȟCȂŜD�1990ūºDĘŗʥβʰC÷÷ÎØCpa]Cŀþ�2000ūºżĄDĘ

ŗʥβʰCȣļùȟCŀþBTWQC>"W-?Zȿ07� 

� -XUCɠǕD/UAWǞʒ�ǞʖZʉ2WQCC�ńȒʯȆɋǿʬ˗CȂŜ(ȣļŷ˴CȂŜBœ¦0=#A#ț

Ƿ(ȿģ/X7-?D�µżCȣļƮɌCŗʥZæɩ2WƄʉƆZȿģ0=#W�ȣļùȟCƤɃBÃ7ƤɃZȿ2ˢ

ˇƚǣ?0=�İȹɖʯȆƔß˗Z˧#7ʯȆȤȥƆ ("W(�Ì%E�ȠıC�ʯȆȤȥƆ TVQ�İȹɖʯȆ

Ɣß˗Z˧#7ʯȆȤȥƆ ZTV˕ʌ2W-?A@(µżCːƖɫ?0=ɩ%UXW� 

 

 

2-2ÿ3�øEÆÉ4ñ�#�/2 �¥(ªÜ) 
 

(1)�{E½vd»�¬EMUjú%^¤ 

� ƸňCȣļùȟƚǣB;#=�i�(į���)'U�i�(¿ǟ����ʆġ���)BɴW¯ÌZē˫0�ưȢ�êǔ

Zɾ:7��i�(į���)B;#=Dǩš>CȻɇ¯ÌZŗʥB�ȚBpr{�ļȪCʔŋBȷȳ07ưȢ�êǔ�

�i�(¿ǟ����ʆġ���)B;#=D¿ǟCȣļĸğǆZŗʥB¯ÌZē˫0�5Cŋɨ�ʑɍƶǸBȷȳ07

ưȢ�êǔZɾ:7�M7�pr{�ļȪʔŋCĎɩ?2W7P�à�×� (n��_)ya �Z˅17ȃŎùǕf

rƞéCƤʑ�#YpWGHG��}l�BCHWScope 3Cɩ%ƶB;#=��� Zɾ:7� 

)B6H�rGAF	
 �

� van del Voet et al.(2003�2004)ďGEC(2012)C2¯ÌB;#=êǔZɾ:7�#3XQËȦ˗Cś/#βʰ(Ń)Aȣ

ļŷ˴Zƙ;Ĺęo�ËȦ˗CŃ)#βʰ(ś/Aȣļŷ˴0'ƙ7A#?#$¯ŌZʶM%=�βʰCȣļĥ˺IC

œ¦ŮZȄV�ƮŭCɰβʰþƮɌC7PCȸȯķȲZƦÍ2W-?Zȳȯ?07QC>"W� 

van del Voet et al.(2003)>D�pr{�ļȪB;#=¼¤C3;Cd�p��(ȿ/X=#W� 

! Regional system(ĲĶpr{�)̋ ¡įŐZŗʥ?07QC>�įŐå>ȮȤ2Wȣļŷ˴Zŗʥ?0�ŵʚįŐŁ>

ȮȤ2Wȣļŷ˴DŗʥŁ?2W� 

! Consumption-based system(ǿʬ� rpr{�)̋ įŐå>ǿʬ/X7βʰBTVȮȤ2Wȣļŷ˴Zŗʥ?0�ŗ

ʥβʰB;#=D�_�n_i�àÇCȣļŷ˴(ɩƉ/XW� 

! Production-based system(Ȥȥ� rpr{�)̋ įŐå>ʆˆ/X7βʰBTVȮȤ2Wȣļŷ˴Zŗʥ?0�ŗʥ

βʰB;#=D�_�n_i�àÇCȣļŷ˴(ɩƉ/XW��

� van del Voet et al.(2003)>D�Consumption –based system(ǿʬ� rpr{�)ZƠȦ0=ĘβʰCȣļŷ˴CƤʑ(ɾ

YX=#W(�x��e`�}Cĥ˺oʆġËȦǁCȣļŷ˴CɩƉCĥ˺ɋ(ƚƪ/X=#W� 
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EC(2012)>D�van del Voet et al.(2003�2004)Cʞ˺ZʶM%��_�n_i�ZŃ)G3;Cǫ˨BêH�5XSX

ȭAWƶǸZˏȦ0=¼¤C3;Cƚǣ(ˠȮ/X=#W� 

! Resource indicators 

! Basket-of-products indicators 

! Waste management indicators 

� Resource indicators>Ȧ#UX7]�� yDvan del Voet et al.(2003�2004)CƶǸ?Ã=CV�£ǽÙCʯȆ�βʰB

ȷȳ0=�_�n_i�]tr��}Zɾ#�ǿʬ˗CƇĸZĒƾ/4=ɥȣļŷ˴ZǳP=#W�Basket-of-products 

indicatorsD�Ťǯ(ǿʬ2Wʆġon �rBȷȳ0=�_�n_i�]tr��}Zɾ#�ǿʬ˗CƇĸZĒƾ/4

=�ɥȣļŷ˴ZǳPWQC>"W�Waste management indicatorsD�ŰǝβèȢCǫ˨Bȷȳ0=ȣļŷ˴?×n_i

�BTWÏȰZɍŋ0�ɡęʗÎZɾ$QC>"W� 

� EC(2012)>D�ʯȆ�βʰC�_�n_i�C3ǫ˨Bȷȳ0=5XSXƚǣZÉƊ0=#W(�ǍȻɇ>D"GM

>5XUZɡę2W]�� yZťǳ0�van del Voet et al.(2003)(ȿ2Regional system>ƤʑZɾ$-??07��


C6H�Q©GAFIÛoGAF	
 �

� �i����CįåC¯ÌB;#=D�ȣļĸğǆ��o(https://www.ecosearch.jp/)BCHWȣļùȟƚǣBˢ2Wá

ˠƇĸQĎȔ0;;�įå¿ǟZ©ƃB�Ę¿ǟCȣļĸğǆo� �� qZɕǗ0�2015ū12ǈǁȐCȣļùȟ

ƚǣCʗÎŌƷțǷZʟǗ07� 

� 5CɠǕ�êŇB;#=D�ķǍȯBĿ£̂o5XBˢˇ2WƚǣZȦ#=#W?#$â˅Ɔ(NUX7(�êǬB

;#=D�Ń)G3Ʌ˼CƶǸ(ňı07� 

! Ć¡Cȣļʦɹ 

! ʇƯCȣļʦɹZƸňC˕N÷HƎǸ>ɡę 

! ʇƯCȣļʦɹZ¿ǟȜɳC˕N÷HƎǸ>ɡę 

� êǬZĆ¡Cȣļʦɹ?0=#W¿ǟD�ʇƯCȣļùȟƚǣZƙ;-?(ł#�;MV�êŇZCO2>˧07QC�

SOx>˧07QC�ŰǝβȮȤ˗>˧07QCA@ʇƯCƚǣZɍé0=#W�-CƶǸZƠȦ0=#W¿ǟC$9K

?[@(�CO2�SOx�NOx�50=Űǝβ (̠ȚBȥǟŰǝβ)ZêǬ?0=#W�-XU4;C˶ȳBǱËȦ˗oȖƳ

ËȦ˗(ɣG�M7�êǬBC#=�ʇƯCȣļʦɹZɡę0=#W¿ǟ(ƠȦ0=#WɡęþƎǸ?0=D�JEPIX�

LIME�ELPǸ�¿ǟȜɳC˕N÷HÐƯZǼȦ07ƶǸA@(":7� 

� ǍȻɇ>D�ƸňC˕N÷HƎǸ?0=¡ɵȯBAV;;"WLIMEZȦ#7ɡęþZɾ$-??07� 

� �i����CǾŁC¯ÌB;#=D�ǾŁ¿ǟCȣļĸğǆoƙɣėɮƆĸğǆBCHWȣļùȟ(Eco-Efficiency)

?#$ȦʝCʓʻCǉȑZ�_�w �z}ǞɛZķǍBʟǗ07�5CɠǕ�ǍʟǗBC#=D�ȣļùȟZɍé0

=#W¿ǟ?0=3ɀ(BASF�Uniliver�Roche)C¯Ì(žUX7�780�3ɀBM7(Wâ˅ƆA@DȚBȾʜ>)

3�BASF D ISOBTWȣļùȟʗÎf_~�_�ZĎɩ?0�Uniliver>DȭAWȣļŷ˴B;#=ÕîBȣļùȟ

Zɍé�M7�RocheB;#=DêǬ?AWȣļƬéoȣļŷ˴�_�}ZBAFU (Swiss Agency for the Environment)Ǝ

ǸZȦ#=ɍé0=#W-?(ȚƂ?0=ʊUX7�M7�ƹǍ¿ǟCȣļĸğǆɋ?Ǯʺ0=�ČŔAɍŋƎǸ(ƥ

ʻ/X=#A#Ĺę(łGȣļŷ˴CɡęþƎǸDƼU'>DA':7� 

�GHG@H?8FScope 3EÖ�� 

GHG��}l�Scope 3BC#=�ǍȻɇCŗʥβʰZȤȥ2WT$A¿ǟC¤ǽÙ?AWǇɝʆġȤȥ��tro

ǇɝʆġCËȦ��tr�ŰǝβèȢ��trB''YWe{m×Cɩ%ƶoɍéƎǸB;#=��� Zɾ:7�Ț

B�ǍȻɇ>Cpr{�ļȪCɏĭå?ɩ%UXWɍŋe{m×4�5�9�10�11�12B;#=�µżCêǔBˢˇ2

W?ɩ%UXWɍŋɏĭoɍŋƶǸ�ĸğŗʥūBˢYWåőZ©ƃB5CǠʉZM?P7� 
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ɍŋɏĭoɍŋƶǸA@ZǠʎ07ɠǕ�Ęe{m×BCHWǞʒɏĭoƄʉ?AW| w�Ì%E�ʼ˂�˓˂B

"7Vē˫2J)| w�M7�ŰǝβèȢ�ƞǱèȢ�×n_i�ǼúCŗʥɏĭCTGē˫2J)| w�ËȦB

CHWǣȇp�×dCʔŋ˶ȳA@	
 �÷Ţ��trBCHWƛêCƄʉƆɋ�ǍȻɇBQˏȦėɮAåőZưȢ2W

-?(>)7�780�ǍȻɇ(¡įZŗʥ?0=#WCBŗ0�
(
�)��D¡¿ǟZŗʥ?0=#W�M7�ǍȻɇ

>D�#YpW©ˡʆġ?AWċǎƳ���CQCZŗʥβʰ?0=#W�5C7P�¿ǟ���>ƒƨėɮA| w

?į���>ƒƨėɮA| w�ŗʥβʰCˢˇɡʑ	
 CɅ˼oåő(ȭAW-?(Ń#Bƈŋ/X7�Ì%E�ʼ˂�

˓˂CĹę�C5UG��i����>C| wA@DßƎ(ėɮ?íƴ/XW(�ŗʥβʰ.?C| wA@Dƒƨ

2W-?(Ĭ˯>"W?ɩ%UXW�M7�ŗʥ?AWǇɝʆġCËȦBÂ$ȣļŷ˴Z�5XSXCŗʥβʰB@C

T$BõV÷HWC'B;#=QǞʒ(Ƅʉ?AW��

M7�ĸğŗʥūB;#=CǠʉQưȢ07�
(
�)��>D�"GM>�ĸğūŮBCHWĸğ¿ǟCǼúBˢˇ2

WƞéZƄʉBƅ1=ˊčBˎV�A#0D�řǑCƞéZƤʑ0=ĸğ2W?/X=#7�ǍȻɇBC#=Q�"W

¡ūCNZŗʥ?0=ʗÎ2WĹęD�5C]�� yQėɮ>"W(�ǁɖìʗÎZŌƷ0T$?07ĹęD�"G

M>Qȣļŷ˴(ȮȤ2WūBɍŋ2WƄʉ("W?ɩ%UXW��

�

(2)̧ ì1gS2 0E½vçÙI½v�ûEâÍ 

)�æ¸ìEó}%:;=DvÁEà}�

� ¡įCȣļùȟZƤʑ2WB"7:=D�£ˀCRegional systemZȦ#W-?(ķǍ>"W(�ǍȻɇ>Dŗʥβʰ

Zːŋ0�5CŗʥβʰCȤȥZ©ƃBˢˇ2Wȣļŷ˴Zʊ=#G-?'U�ãÇȯApr{�ļȪC_� qDq

II.2-2(2)-a Bȿ2T$AQC?AW�£ǽÙB;#=D�ŗʥβʰCȤȥCƔß?AUA#ʧ�n �rCȣļŷ˴C

K'�ŗʥβʰCȤȥCƔß?AV$Wʧ>Qʼé/XWQCCȣļŷ˴�ŗʥβʰCȤȥCƔßC$9ʼß/XWQ

CCȣļŷ˴DɩƉ/XA#�M7�¤ǽÙ>D�ŗʥβʰZƔß0A#ʧ�n �rCȣļŷ˴CK'�ʼé/X7

ŗʥβʰBˢYWȣļŷ˴�ŗʥβʰZƔß07C9Bʼé/X7ʧCʼéżCȣļŷ˴�ǾŁ>Ȥȥ/X7ŗʥβʰ

ZƔß2Wʧ�n �rCȣļŷ˴DɩƉ/XA#�-CT$B�ǍȻɇ>DŗʥβʰZ5C�_�n_i�C©ˡȯ

AĹƍ>ːŋ2W-?BAW(�ːŋ07"Wβʰ(�î˄ːŋ07βʰCċǎƳ?AW-?("W�q II.2-2(2)-b>

D�Ì%E�ŗʥβʰ1CċǎƳ?0=ŗʥβʰ2ďG˲ŗʥβ3�4(ËYX�M7�˲ŗʥβ3CċǎƳ?0=�

ŗʥβʰ 1�2CTG˲ŗʥβ 4(ËYX=#W�-CT$AĹę�ŗʥβʰC5XSXCȣļŷ˴Zʑɍ0ęʑ0=

0M$?�ȣļŷ˴(˕ʇʑ£/X=0M$�ǍȻɇ>D�̧ CŗʥβʰCċǎƳ?A:=#WŗʥβʰCȣļŷ˴D�

ŵʚβʰC5X'Uƣ˧2W-??07�M7�ŗʥβʰ(ċǎƳ?AW¤ǽÙCȣļŷ˴B;#=D�¤ǽÙCĘ�

�tr>ȮȤ2Wȣļŷ˴ZƔßʧˡ>Ǜê2W-??07�-CĹę�@CT$BǛê2W'(ʞ˺>"W(�ǍȻ

ɇ>DƔßʧCÎǚCǮ>Ǜê2W-??07�q II.2-2(2)-b>D�Ì%E�˲ ŗʥβ3CċǎƳ?0=�ŗʥβʰ1�

2CTG˲ŗʥβ4(ËYX=#W(�-CƔßÎǚCǮ>˲ŗʥβ3ZȤȥ2W?)Cȣļŷ˴Z˓ê07�/UB�

ċǎƳC˲ŗʥβ4BDŗʥβʰ1�2(ËYX=#W(�-XQĚǢBǛê07� 

� M7�ƸňȻɇ(van der Voet et al.�2003)>D�ŗʥβʰːŋCʠȢƆ�ɤɦƆBC#=ʞ˺(":77P�ǍȻɇ>

D-XZĜ£/4WƶǸZǡɐ07(ãÇȯBD 4.2(2)ĎȔ)�ǍƎ˷BȥǟˇˢʁC˒˟ZŚß07CD�ȣļùȟC

êǬ?AW÷÷ÎØCƤʑ?ɠG;HW7P>"W�M7�#G;'CƎ˷DŗʥβʰƯZ| wCē˫(ŌƷėɮA

200ɄŮB2W7PCQC>"V�ɡʑ| wCưÚ(ˈPEŗʥβʰƯZƘŴ2W-?Dėɮ>"W�ɠǕ�213C

βʰ(ːŋ/X�ƸňȻɇ(van del Voet et al.�2003)?ǮJŗʥβʰCɥƯDŃŨBĽ÷07(�ŗʥ'UŁX7βʰQ

":7(Ú II.2-2(2))� 
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�

q II.2-2(2)-a� �æ¸ì'ùò�1½v�û�ÞE:;=DvÁ�

�

�

q II.2-2(2)-b� �æ¸ì*E½v�ûõ^EÖ���

�

Ú II.2-2(2) �æ¸ìEó}Ñ¥�

 ƸňȻɇ(van del Voet et al.�2003)BCHWŗʥβʰƯ ǍȻɇBCHWŗʥβʰƯ 

Ȥβ 5 80 

þȹ 9 71 

˘ş˜β 19 14 

˲˘ş˜β 58 48 

ęʑ 91 213 

 


�æ¸ì1gS2 0E½vçÙI½v�ûEâÍ�

� �>ːŋ07ŗʥβʰB;#=�IDEAversion2(ȥǟƑɿɥęȻɇƍ�ȥǟȣļɎȢąÁ�2017)CTG LIME ȚƆþ

ÐƯ(Àĳ�Ɇɻ�2010)ZȦ#=1ĆÄ"7VCȣļŷ˴Zʘɍ07� 

�

(3)�¡E½vd»E�Î_�Þ 

��¡E¸ìa¿>J<E�Z�

� �>ːŋ07ŗʥβʰB;#=�1990!2010ūCȤȥ˗M7Déɹ˗C| wZưÚ07� 

��¡E¸ìa¿'R�½v�ûIOcVYE�Þ�

3>ʘɍ07ŗʥβʰ�ĆÄ"7VCȣļŷ˴?4>ưÚ07ɡʑ| wɋZȦ#=��>Ǟʒ07ɩ%ƶBķ<)�

Manufacturing 
of finished  
products 

Use Material 
production 

Waste 
management Extraction 

Manufacturing 
of finished  
products 

Use Material 
production 

Waste 
management Extraction 

Target 
Country�

Exporter�

Importer�

Manufacturing 
of finished  
products 

Use Material 
production 

Waste 
management Extraction 

2 3� 4� 1� 3� 4�

2 4�1� 2 4�1�

1� 2�

2 3�1�

���	
 3�

4� 1� 2�

2 4�1�

���	
 4�

3�

��	
 �1� ��	
 �2�

		����1
���� 		����2
���� 
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ƹǍCβʰïȦBÂ$ȣļŷ˴ZƤʑ07�M7�ȣļŷ˴?ĚǢCɩ%ƶ>Ęŗʥβʰ(ȤNé2÷÷ÎØZƤʑ0

7�ŗʥǊˡD1990!2010ū>"W��

ŗʥβʰCïȦBÂ$ȣļŷ˴CƤʑɠǕZq II.2-2(3)-aBȿ2�1990!2010ūBCHWɥȣļŷ˴D�2008ūCɟ

ȁĉǧCŷ˴ZĕH= 2009ūBɷũȂŜ07(�àÇȯBDKLǤE#>ƤɃ0=#W?Ƥʑ/X7�ƹǍCńȒʯ

Ȇɋǿʬ˗D-Cˡɗ40%ȂŜ07(�ȣļŷ˴CʎȐ'UDƄ30QȂŜCÛĜ(ʊUXA#-?(ȿģ/X7�Ǉ

QŃ)Aȣļŷ˴Zȿ07ʯȆCɅ˼DȤβʯȆ>"V�̆ ş˜βʯȆ�þȹʯȆ�˲ ˘ş˜βʯȆC˷?A:7�Ȥ

βʯȆCȣļŷ˴D�CCT550%ZćP�5CõęDooȂŜÛĜ�̆ ş˜βʯȆïȦCȣļŷ˴DƁĽÛĜZȿ0�

àÇCɗ20%ZćPWɠǕ?A:7�þȹʯȆCȣļŷ˴D�àÇC15%ɄŮ>":7QCC�2010ūBD20%ɄŮ 

�

�

q II.2-2(3)-a �¡E¸ìa¿'R�Ô½v�ûE�Ç(ë· )̀ 

�

q II.2-2(3)-b �¡E¸ìa¿$¾I]�2 OcVYE�Ç(ë· )̀ 
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q II.2-2(3)-c �¡E¸ìa¿'W1½vd»E�Ç(ë· )̀ 

 

M>Ľ÷0�˲ ˘ş˜βʯȆD�àÇ?0=ćPWõęQɢŗ˗B;#=QooȂŜÛĜ(NUX7�-CˡCńȒʯ

Ȇɋǿʬ˗CŃŨAȂŜDȺï�ȼȹCȂŜBTWQC>"W(�-XUC˲˘ş˜βʯȆCïȦBTWȣļŷ˴Dś

/G�ńȒʯȆɋǿʬ˗CȂŜ(ȣļŷ˴CȂŜBȴƢȯBʨȝ0=#A#-?(ȿ/X7�ńȒʯȆɋǿʬ˗CȂŜ

(ȣļŷ˴CȂŜBœ¦0=#A#țǷ(ȿģ/X7-?D�µżCȣļƮɌCŗʥZæɩ2WƄʉƆZȿģ0=#W� 

� ŗʥβʰCïȦ>ȤNé/X7÷÷ÎØ(2011ūķȇŌʰØ)CƤʑɠǕZq II.2-2(3)-bBȿ2�1990!2010ūBCH

Wɥ÷÷ÎØD�ȂŜÛĜB"W?Ƥʑ/X7�ŗʥβʰïȦ>ȤNé/X7÷÷ÎØD�˷ Ä(˃ʹ2WūQ"WQ

CC�àÇ?0=D�˲˘ş˜βʯȆ>̂G�þȹʯȆ>Å#ɠǕ?A:7�ȤβʯȆ�˘ş˜βʯȆ�˲˘ş˜βʯ

ȆC÷÷ÎØ(5XSX25-30%ZćP�þȹʯȆD�1990ūBD10̄ɄŮ>":7(�2010ūBD15̄?A:7� 

�ùò�1B6HCÒÞ%E¯íI¨á�

� ˢˇ2W�i�Aɡʑ?0=ƹǍCȃŎùǕfrƞé (̠ȣļȶ�2012)ZȦ#�ǍȻɇ>Ƥʑ/X7ȃŎùǕfrƞ

é˗?CǮʺZɾ:7�ǍȻɇ>Ƥʑ/X7ȃŎùǕfrƞé˗D#3XQƹǍCƞé˗Z¤Ī:=CV�ǍȻɇ>D

ŗʥŁ?AWƞéQ"W-?ZɩƉ2W?ŅŵAƤʑɠǕ>"W?ɩ%UX7� 

��¡E½vd»E�Î_�Þ�

�BCHWȣļŷ˴?÷÷ÎØCƤʑɠǕZQ?B�ƹǍCȣļùȟCǁɖìƤʑZɾ:7ɠǕZq II.2-2(3)-cBȿ

2�àŗʥβʰCïȦBÐWȣļùȟDȂŜÛĜ?Ƥʑ/X�4ʯȆ.?BʊW?�˲ ˘ş˜βʯȆCȣļùȟ(̂G�

ȤβʯȆCȣļùȟ(Å#?Ƥʑ/X7�ƹǍCʯȆȤȥƆD-Cˡɗ 100%Ĝ£07(�ȣļùȟDƭĦ0=#A#

-?(ȿģ/X7�-CȣļùȟCƤɃBÃ7ƤɃZȿ2ˢˇƚǣ?0=�İȹɖʯȆƔß˗Z˧#7ʯȆȤȥƆ (

"W(�Ì%E�ȠıC�ʯȆȤȥƆ TVQ�İȹɖʯȆƔß˗Z˧#7ʯȆȤȥƆ ZTV˕ʌ2W-?A@(µ

żCːƖɫ?0=ɩ%UXW��

��

(4)�¡E½vd»E�ÇEÜp^¤ 

� ȣļùȟC˃ƯCŀþBŗ2W2;CīŇ!�ĘŗʥβʰCȣļùȟCŀþ�3àŗʥβʰC÷÷ÎØBćPWĘŗ

ʥβʰC÷÷ÎØCpa]Cŀþ!Cŷ˴ZƤʑ07ɠǕ�1990ūºDīŇ3�2000ūºżĄDīŇ�Cŷ˴(Ń)
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#?Ƥʑ/X7�βʰj� �îBʊW?�#3XQʽǟʆġ�ǋǎʆġ�˝�˘ɋCŷ˴(Ń)#?Ƥʑ/X7�ʽ

ǟʆġB;#=DȞɒ�ś̃A@�ǋǎʆġB;#=Dǂ˅ęǓ�c)ʏ˼�c)õ˼A@CȣļùȟCŀþCŷ˴(

Ń)':7� 

�

(5)¡ÆÉE�¥E+%- 

� ǍȻɇCĘ˶ȳBŗƅ07ªAƊǕD¼¤C˅V>"W� 

�� βʰïȦBȷȳ07į���CȣļùȟCɍŋBˢ2WƸňȻɇBC#=�ȣļŷ˴Cx��e`�}oβʰȤ

ȥ¼˥Cȣļŷ˴CɩƉɋCƎǸ£Cʞ˺("W-?ZưȢ07� 

3� βʰïȦBȷȳ07į���CȣļùȟCɍŋBC#=�ʠȢƆ�ɤɦƆC"WŗʥβʰːŋƶǸZǡɐ2W?

?QB�"Wŗʥβʰ(îCŗʥβʰCċǎƳ?AWĹęCȣļŷ˴C˓êƶǸ�ŗʥβʰ(ËȦ/XW¤ǽÙ

>ȮȤ2Wȣļŷ˴C˓êƶǸZƦȿ07� 

4� ƹǍCńȒʯȆɋǿʬ˗D1990!2010ūCˡɗ40%ȂŜ0�ʯȆȤȥƆQɗ100%Ĝ£07(�ƹǍCβʰïȦ

BÂ$ȣļŷ˴D-CˡKLǤE#>ƤɃ0�βʰïȦBÐWȣļùȟQȂŜ0=#W-?Zȿ07� 

�� ƹǍCβʰïȦBÐWȣļùȟCȂŜD�1990ūºDĘŗʥβʰC÷÷ÎØCpa]Cŀþ�2000ūºżĄDĘ

ŗʥβʰCȣļùȟCŀþBTWQC>"W-?Zȿ07� 

� -XUCɠǕD/UAWǞʒ�ǞʖZʉ2WQCC�ńȒʯȆɋǿʬ˗CȂŜ(ȣļŷ˴CȂŜBœ¦0=#A#ț

Ƿ(ȿģ/X7-?D�µżCȣļƮɌCŗʥZæɩ2WƄʉƆZȿģ0=#W�Ì%E�˅ŧC�ʯȆȤȥƆ TV
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�

��	
 �å�ÃÚ�

̍ʠƲȮʁ  ̏

�� Dente, S.M.R., C. Aoki-Suzuki, D. Tanaka, and S. Hashimoto: Revealing the life cycle greenhouse gas emissions of materials - 

The Japanese case, Resources, Conservation & Recycling, in press (doi: 10.1016/j.resconrec.2017.12.011) 

�� Kayo, C., S.M.R. Dente, C. Aoki-Suzuki, D. Tanaka, S. Murakami, and S. Hashimoto: Environmental Impact Assessment of 

Wood Use in Japan through 2050 Using Material Flow Analysis and Life Cycle Assessment, Journal of Industrial Ecology, in 

press 

�� Aoki-Suzuki, C., S.M.R. Dente, D. Tanaka, S. Murakami, C. Kayo, C. Fujii, K. Tahara, and S. Hashimoto: Environmental 



 

 21 

impacts associated with materials use in Japan, under review 
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4ÿ��29���.)3�øEÆÉ4ñ�#�/2 �¥(ãÏ) 
 

¼¤>D3ūˡCȻɇZ˅1=žUX7ƊǕB;#=ĸğ2W(�Ę˶ȳ(ÈūŮCƊǕBķ<GQC>"W'ZÚ

II.4BM?P7� 

 

Ú II.4�küÅ%�¥E��E��ùW�

˶ȳ ƊǕ 

4.1(1)�4.1(2)a) ʓʻCåőD�ŪƊ27ūŮCƊǕ>"W� 

4.1(2)b)�4.1(2)c) ʓʻCåőD�ŪƊ28ūŮCƊǕ>"W� 

4.2(1) ŪƊ27ūŮD£ǽÙCpr{�ļȪ?ȣļŷ˴C˓êƶǸZǞʒ07�ʓʻCåőD�¤ǽÙZĝ

P=Ǟʒ07ŪƊ28ūŮCƊǕ>"W� 

4.2(2) ŪƊ27ūŮDƸňȻɇ(van der Voet et al.�2003)ZQ?BŗʥβʰZːŋ07�ŪƊ28ūŮDʠȢ

Ɔ�ɤɦƆẐPWƶǸZǡɐ0=ŗʥβʰZːŋ07�ʓʻCåőD�IDEAversion2CÓǪBŗ

ƅ0=ŗʥβʰZːŋ0ȴ07ŪƊ29ūŮCƊǕ>"W� 

4.2(3) ŪƊ27ūŮD4.2(1)�4.2(2)Cǐ¾CQ?�IDEAversion1ZȦ#=ȣļŷ˴Zʘɍ07�ŪƊ28ū

ŮDǅƵ/X74.2(1)�4.2(2)Cǐ¾CQ?�IDEAversion2ZȦ#=ȣļŷ˴Zʘɍ07�ʓʻCå

őD�IDEAversion2CǢ�A¥ãęZėɮA˦VÓǪ0ʘɍ07ŪƊ29ūŮCƊǕ>"W� 

4.3(1) ŪƊ 27ūŮD 4.2(2)>ːŋ07ŗʥβʰC 2010ūC| wZưÚ07�ŪƊ 28ūŮD 4.2(2)>ː

ŋȴ07ŗʥβʰC 1990!2010ūC| wZưÚ07�ʓʻCåőD�4.2(2)>/UBːŋȴ07

ŗʥβʰC1990!2010ūC| wZưÚ07ŪƊ29ūŮCƊǕ>"W� 

4.3(2) ȣļŷ˴B;#=D�4.2(2)!4.3(1)CǅƵZʶM%�ŪƊ 28ūŮCƊǕZŪƊ 29ūŮCƊǕBǅ

Ƶ07QC>"W�÷÷ÎØB;#=D�ŪƊ29ūŮCƊǕ>"W� 

4.3(3) 4.2(2)!4.3(2)CǅƵZʶM%�ŪƊ28ūŮCƊǕZŪƊ29ūŮCƊǕBǅƵ07QC>"W� 

4.3(4)�4.4 ŪƊ29ūŮCƊǕ>"W� 

 

 

4.1� �{E½vd»�¬EMUjú%^¤ 
 

(1) B6H(rGAF) 
 

(a) van del Voet et al.(200312004) 

Ǎ¯ÌCɭǃɋ 

van del Voet et al.(2003�2004)D�ËȦ˗Cś/#βʰ(Ń)Aȣļŷ˴Zƙ;Ĺęo�ËȦ˗CŃ)#βʰ(ś/A

ȣļŷ˴0'ƙ7A#?#$¯ŌZʶM%=�βʰCȣļĥ˺ICœ¦ŮZȄV�ƮŭCɰβʰþƮɌC7PCȸȯķ

ȲZƦÍZ2W-?Zȳȯ?0=�ȣļùȟƚǣCˠȮZŌƷ0=#W� 

ˠȮB"7V�ȣļŷ˴ZȄW�_�n_i�]�� yD�¡ɵBǧɮĆÄ(functional unit)Zŗʥ?0=#W-?'

U�¡ǠB�βʰ BˏȦ>)A#ėɮƆ("W-?�M7�7?%E�"WβʰACȤȥBÂ$ȣļŷ˴("WîC

βʰBCȤȥBT:=ȮȤ2WĹę�βʰABTWȣļŷ˴(�βʰBCȣļŷ˴BĝMXWėɮƆ("W?#$x
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��e`�}C×ri("W-?A@(ʞ˺?0=ʜʣ/X=#W� 

5XUʞ˺ZeM%7£>�q II.4.1(1)-aBȿ2ƶǸʠ(ƠȦ/X7� 

�

�

q II.4.1(1)-a� van del Voet et al.(200312004)'.1�æ¸ìEÔ½v�ûE�Þ�² 

� van del Voet et al.(2003�2004)ZÜBÉƊ 

�

ĆÄ˕˗"7VCȣļŷ˴Cɍé�

ĆÄ˕˗"7VCȣļŷ˴CɍéBD�ETH database(Ȧ#UX=#W�-X(ƠȦ/X7ȢȨ?0=D�ȥǟ�b

��h �ŰǝβA@ĘɅ��tr(ɤɦ/X=#W-?�łƯCβʰCƇĸ(ĝMX=#W-?(",UXW(78

0�KLcradle to gate��trCN)� 

ɍéŗʥ?2WǧɮĆÄ(functional unit)B;#=D�� rZβʰCȤȥ?0�βʰCËȦoŰǝβǫ (˨×n_i��

ȓĊ�ĵɈ)B;#=D�ŃM'AƈŋZɾ:=Ȼɇɪɳʷ(| w� rIˁ÷0=#W�M7�ËȦ©CƞéZ 3

;Cw_�Bê˼0(ËȦ©Bàƞé/XWQC(ĺƳoȈôA@)�ËȦ©Bƞé(A#QC(Őã�Ő )˰�ËȦBÂ$

ɱ˿̊¡˒ƞé("WQC(űˆβC˛p }ow_�ɋ))�ŗʥβʰZĝOʆġCb��h ËȦB;#=DɩƉ0A

#-??0=#W��

ɩƉ2Wȣļŷ˴ê˖CTGȣļŷ˴Cɡęþ 

ɩƉ2Wȣļŷ˴ê˖D�ǰÖŀú�dv�ŠȽľ�˔Ɔþ�ŕǘ̀þ�Þþŉdv�ŶƊ�˲ȤβʯȆǖȀ�´I

CǭƆ�ǱĶȣļICǭƆ�Ĳ£ȣļICǭƆ�İĲËȦ>"W�ɡęþBÂ$˕N÷HB;#=D�5Cǁ�CɁŉ

ȯʊʐoƮɌ�ǹȳŮA@BT:=ŀú2WQC?0=�ɋêBTW˕N÷H(equal weighting)(A/X=#W� 

);/<
=+�

);���-8% A12C!3B
9
(�

�	�����������
4:�

&);/<DFE��
	cradle to 
grave�	����������
,6�

������
"�&);/<Dkg��

	cradle to grave	0'*@
5$�

&);/<	12C!3���>?
AkgB
.(�

&);/<Dkg��
	#0'*@�&
);/<	12C!3?
�5�

);/<	70'*@
5$�
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ŗʥβʰCËȦ̊Ȥȥ˗Cƒƨ 

ŗʥβʰCËȦ̊Ȥȥ˗A@CƒƨB;#=D�ķǍȯB1įCʼéß˗CTGȤȥ˗A@CɡʑCTGEurostatB

CHWβʰ�� ûŋC| wZÜBŌƷ/X=#W�| w(¥ʳ0=#WQCB;#=D�įåɡʑ�FAOoUSGS

A@C| wQʅŊȯBËȦ0=#W�¡˒�̓ éß˗ɡʑBŃ)Aŀú("WβʰB;#=D�ƸňȻɇCƤʑA@

>ʅʳ0�ǿʬ˗B;#=ƒƨ>)A#QCB;#=D�̓ ß̇ʆˆ―ʼé̎ǿʬ˗?CƈŋBC#=ɍé(A/X=

#W� 

ŗʥβʰCːƖ 

� ŗʥβʰCːƖB"7V�Üɚ(Ì%E�]���`�)�þęβ(Ì%E��×Ļþ���ǥɯ)�ʇęǎƳ(Ì%E�

e ��k�� )�Q0GDɓ#ʯȆe{m× (��ryzi)A@�ÈZ�βʰ ?2J)'?#$ʞ˺ZʶM%(Ì

%E��×by��?#:7homogenous materialsZŗʥ?2W?#$RIVM(d��xƮŭ)CǊŻQ":7(�Ư(ɲ

Ń>"W7P)βʰCj� �þ(þȹȖƳ�ǋǎ�Ǳ���ryzi�űʔβʰ�˘şA@)Zɾ$-?'Uˠņ0�ė

ɮAɏĭ>j� �Cʛɜþ(ɾYX7�M7�βʰCʆˆ˗̊ËȦ˗�ǽéß˗Zƒƨ2W7PCEurostatBCHW

ɡʑCïȦėɮƆCTGETH database>C��trCɍéėɮƆZʶM%=�βʰCːƖ(ˈPUX7�5CɠǕ�Ě

Ȼɇ>DÚ II.4.1(1)-aBȿ2βʰ(ːƖ/X=#W� 

� AC�þȹȖƳB;#=D�Ǆƌo±˅BTWËȦDŗʥ?43�ŗʥβʰCʆˆBÂ$þȹȖƳËȦD�ŗʥβʰ

C�_�n_i�ya �BĝP�ɩƉ2W-??0=#W� 

pr{�ļȪCʔŋ 

pr{�ļȪB;#=D�¼¤C3;Cd�p��(ȿ/X=#W�AC�βʰ.?Cɥȣļŷ˴CɍéB;#=D�

| wCÒȦƆ�ETH| w� rCˏȦɏĭC˦Ȫɋ'U�ǿʬ� rpr{�Bķ<#7ʗÎ(A/X=#W� 

! Regional system(ĲĶpr{�) (q II.4.1(1)-b)̋ ¡įŐZŗʥ?07QC>�įŐå>ȮȤ2Wȣļŷ˴Zŗʥ?0�

ŵʚįŐŁ>ȮȤ2Wȣļŷ˴DŗʥŁ?2W� 

! Consumption-based system(ǿʬ� rpr{�) (q II.4.1(1)-c)̋ įŐå>ǿʬ/X7βʰBTVȮȤ2Wȣļŷ˴Z

ŗʥ?0�ŗʥβʰB;#=D�_�n_i�àÇCȣļŷ˴(ɩƉ/XW� 

! Production-based system(Ȥȥ� rpr{�) (q II.4.1(1)-d)̋ įŐå>ʆˆ/X7βʰBTVȮȤ2Wȣļŷ˴Zŗ

ʥ?0�ŗʥβʰB;#=D�_�n_i�àÇCȣļŷ˴(ɩƉ/XW��

ǍƸňȻɇBCHWɠǕ?ʞ  ˺

� van del Voet et al.(2003)BCHWβʰîȣļŷ˴CɍéɠǕ(£Ä20β )h(ǿʬ� rBķ<Gɍé)ZqII.4.1(1)-eBȿ

2�ŗʥβʰ©C$9�ȣļŷ˴(ȚB̂#QC?0=D�Crop and grass, Iron and steel, animal productsA@(",UX

7�-CɠǕZ$H=�van del Voet et al.(2003)D��βʰDŃ)Gȣļŷ˴Bœ¦0=#W �ĘβʰCĘȣļĥ˺IC

œ¦ŮD5XSXBȭAW �ȣļŷ˴CłGDʆˆǫ˨>ȮȤ2W(�ÌŁQňı2W �ťŜ˘şCĆÄ"7Vȣļ

ŷ˴DŃ)#(�Ȥȥ˗(ś/#7P�àÇ?0=D5Cŷ˴Dś/# �βʰ5CQCTVD�ʆˆǫ˨Cb��h

 oʅøċƳ(ȣļŷ˴Crl]Bœ¦0=#WėɮƆ(̂G�βʰËȦCNAU3��trBQȳZĜHWJ) �̂

#ȣļŷ˴Zȿ07QCD�ĆÄ"7Vŷ˴Q�� ˗QŃ)# �̂#ȣļŷ˴Zȿ07QCBD�̔ ǟȨǑCQC�

˚�]���l�i× }t��}�#G;'C��ryziA@("V�ƮɌŗʥBAWJ) A@CʊʐZȿ0=

#W� 

� 780�ǍȻɇC˦Ȫ?0=D�ĘɅ| w¥ʳ?¥ȾŌƆ(ȚBǿʬ˗| wC¥ʳo�Ȥȥ˗| wC¥ȾŌƆ)�

ETH databaseBCHWȣļʦɹC˓êƶǸCƼȾþ�×n_i�BCHWȣļŷ˴| wCƭĦ("W?0=#W�-

CK'�ŗʥβʰCȣļŷ˴ZʊWB"7V�βʰȤȥǁCb��h ËȦBTWȣļŷ˴(Ń)Aŷ˴Z¦%=#W

ĹęQŜAGA#-?'U�ŗʥβʰC�_�n_i���trCæǞʖ(Ƅʉ8?0=#W�÷%=�pr{�ļȪ
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CæǞʖ�ȚBļȪ÷ʿ>Ȥ1=#WȠʥCɕǗ	
 �ŷ˴ȮȤǁȐ�ǁɖì	
 CǞʖ�ɡęþBCHW˕N÷HCǞʖA@

(Ƅʉ8?0=#W� 

�

Ú II.4.1(1)-a� �{ÆÉ(van del Voet et al.12003)'��1�æ¸ì 

βʰj� � ːƖβ  h

1. Metal 

1.1 Bulk Metals aluminium 0% rec., aluminium 100% rec., raw iron, cast iron, steel (light alloyed), steel (not 

alloyed), steel (high alloyed), electro steel, blow steel  

1.2 Heavy Metal lead soft, lead hard, chromium, copper, zinc  

1.3 Others manganese, nickel, palladium, platinum, rhodium 

2. Minerals and Chemicals 

2.1 Industrial minerals and 

chemicals 

NaCl, chlorine, NaOH, HNO3, H3PO4, HF, H2SO4, NH3, Al2O3, FeSO4, sulphur, hydrogen, 

soda, formaldehyde, phenol, propylene glycol, HCl, ethylene, ethylene oxide, CaO, Ca(OH)2,  

paraxylene, styrene, vinylchloride, barite, bentonite, zeolite, refrigerants, organic chemicals, 

anorganic chemicals  

2.2 Consumer minerals and 

chemicals 

ignored 

2.3 Agricultural minerals and 

chemicals ( 

phosphate rock, K – salts, kieserite, NH3NO3, K2SO4, (NH4)2SO4, Ca(NO3)2, K(NO3)2, 

CaNO3NH3 (CAN), urea, urea - NH3NO3 (UAN), superphosphate, tripelsuperphosphate, PK – 

fertilizer, ammonium phosphates, NPK - fertiliser (2 vars), pesticides (Dutch profile) 

2.4� Other minerals  ignored 

3. Building materials 

3.1 Surface minerals gypsum, gypsum (raw stone), sand (for construction), gravel (for concrete), clay and loam, 

limestone, dolomite 

3.2 Finished materials ceramic, concrete, cement, rockwool,  

4. Plastics 

4.1 Plastics PE (high density), PE (low density), PP, PET (0% rec.), PS, PVC, PC, rubber, PUR 

5. Biomass 

5.1 Agricultural crops ( agricultural crops and grass 

5.2 Forest biomass wood (massive), wood (board) 

5.3 Animal agricultural 

products ( 

animal products 

5.4 Fish and game ignored 

6. Others water (decarbonated), water (demineralised), paper, board, glass (coated), glass (not coated)  

�� (Zȿ07j� �B"WβʰDETH database>Dȣļŷ˴(ɍé>)A':7P�îC| wZËȦ07?"W� 

�
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�

q II.4.1(1)-b� Regional system(van del Voet et al.12003) 

�

�

q II.4.1(1)-c� Consumption-based system(van del Voet et al.12003) 

�

�

q II.4.1(1)-d� Production-based system(van del Voet et al.12003) 

�
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System I : The Regional System

Economic Processing

DE DPO

Imports
Production   Use   Disposal

Exports
Production   Use   Disposal

National Consumption = Imports + National Production - Exports - ImportsProduction - ExportsUse and Disposal

Region of the Netherlands

System Boundary

7.1.2. The functional approach

The second possibility is to take a functional approach to measuring environmental impact of the
Netherlands. We then consider the total consumption of materials within the economy of the
Netherlands, in LCA terminology, as the functional unit. The environmental impact of the material
flows associated with this functional unit is evaluated. The systems definition following from this
approach is similar to the Ecological Footprint system, and also similar to the systems definition in
the CE study on dematerialisation (De Bruyn et al., 2003)

This approach enables to see, in a way, the total impact of the economy of the country on the
global environment. On the other side it masks the local impacts, and makes impact estimates
more difficult if the destination fate of the exported materials is uncertain. A schematic system
belonging to the functional approach is presented below: System II, the consumption based
system.

35

System II : The Consumption based System

Economic Processing

DE DPO

Imports
Production   Use   Disposal

Exports
Production   Use   Disposal

National Consumption = Imports + National Production - Exports

System Boundary

Economy of the
Netherlands

7.1.3. Hybrid systems

There are a number of hybrid system possible, depending on the questions one chooses to ask.
Three possibilities are mentioned:
1. Regional effects of consumption system
2. Total Material Requirement system
3. Cradle-to-grave production system

In the first option, the consumption-based system is further limited with regional boundaries. The
cradle of the imported materials used in the Netherlands as well as and the cradle-to-grave
impacts of the exports are excluded. This is a rather limited model, excluding a lot of the life
cycle, and deriving its interest mainly from the possibilities for comparison. It can be compared
with either the regional system or the functional system. A comparison with the regional system
shows the contribution of the consumption phase to the Dutch environmental problems. A
comparison with the consumption-based system shows how much of the total life-cycle impacts
of Dutch material use actually takes place within the Netherlands.

The second system is taken from the TMR-indicator of the Wuppertal approach. TMR, or Total
Material Requirement, considers all inflows with their cradles, whether they are used within the
country or are exported. This gives some double counting with an unclear meaning, and a bias
against transport-countries such as the Netherlands. Nevertheless, this is a system definition in
upcoming use.

In the third case the total life-cycle impacts of the materials produced in the Netherlands are
considered, wherever they may take place. This gives a picture of the (global) impacts of our way
of making money. It could be interesting to compare this with the consumption-based system as
described in 7.1.2. This could give insight in the discrepancies between production and
consumption, with regard to the environmental impacts it causes.

The schematic representations of these hybrid systems are presented below. In this report, we
only elaborate the "Total effects of production" system, since this provides an interesting
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System III :  The Production based System

Economic Processing

DE DPO

Imports
Production   Use   Disposal

Exports
Production   Use   Disposal

System Boundary

7.2 Contribution of materials to selected environmental problems

For each of the three systems, two variants are calculated:
• the "list of materials" system variant
• the "excluding double-counting" system variant.

The "list of materials" system includes all materials we have data for separately. This enables to
compare the different materials with regard to their environmental impacts. However, the scores
per material cannot be added to a total for the whole system, since there is a lot of double
counting. For example, ammonia is on the list separately, but so are fertilisers and so is biomass,
while ammonia is used to produce fertilisers, which in turn are used to grow crops.

The "excluding double-counting" system is defined to enable adding up the materials. In this
system, the ammonia that ends up in fertiliser is not counted, and neither is the fertiliser that is
used to produce crop. The chain of crop production includes the impacts related to the production
of ammonia and the production and use of fertiliser. In this system, the scores per material can
indeed be added to a total for the Netherlands.

7.2.1 The regional system

To calculate the impacts of the regional system, material system variant, the following equation is
used:

Import * I u+w + Export * I p + (Production – Export) * I p+u+w

with Import, Export and Production in kg/year
I = Impact per kilogram, Ip being the impact of the production stage, Iu+w the impact of the use-
and-waste stage, and Ip+u+w the total life cycle impact.
This means that the cradle of the imports is not counted, nor the grave of the exports.
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It also suggests that most of the environmental problems are related to the production phase of
the materials. For many materials, especially all of the metals, building materials and biomass,
this is clearly true. Some materials are an exception to this rule, like pesticides and fertilisers.

7.4 Priority list of materials

In the previous sections, we specified the contribution of the materials to each impact category
separately. In this section, we try to specify the materials with an overall large contribution. We
can identify easily some materials that appear in the top-twenty for all or most impact categories.
Those are the materials that have a high per kilogram score, and also have large flows:
• animal products, crop and grass
• iron and steel, aluminium
• concrete and cement
• paper
• some of the plastics.
For some materials, the per kg impact score is high but the volumes are so small that they fall
down to the bottom of the list. This is especially true for the precious metals. Some large flow
materials, such as sand or ceramics (including bricks), don't score high despite their high
volumes because the per kg impact is very low.

We made one attempt to add the scores for the different environmental impact categories per
material. We did this for System II, the consumption based system, "list-of-materials" variant, for
two reasons: (1) this is consistent with the system definition in the CE study (de Bruyn et al.,
2003), and (2) the data for this system are somewhat more reliable than for System I, the regional
system. System III we find interesting only for purposes of comparison. We weighed the impact
categories equally, normalised to the highest score, and added the four toxicity categories to one.
The result is presented in Figure 7.1.

Figure 7.1 Top-twenty of materials based on their environmental impacts, weighted equally
(maximum score 10), System II Consumption based system, "list of materials"
variant.
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In order to assess the overall environmental impact, the various pressures and resulting 
environmental impacts occurring domestically and—where linked to the EU-27’s consumption—
outside the EU-27 (taking into account pressures from the production of products imported to the 
EU-27). 

TABLE 2 ENVIRONMENTAL IMPACTS AND AREAS OF PROTECTION BY RESOURCE AND 
CONTRIBUTORS12  

Natural resources*, 
grouped 

Individual contributors 
accounted (examples) Unit Environmental Impact 

Category 

Area of 
Protection 

(a)** 

Raw 
materials 

Minerals,  
biomass,  
water13 

Iron in ore extracted, gold in 
ore extracted, different types 
of water abstraction or 
consumption14, ... 

kg/a, m3/a 

Resource depletion, generic 
environmental pressures by 
mineral extraction and water 
consumption 

R, E 

Fossil energy 
Crude oil extracted, lignite 
extracted, uranium in ore 
extracted, ... 

MJ/a 
Resource depletion, generic 
environmental pressure by 
primary energy use 

E ; R 

Space 
Land 
occupation and 
transformation 

Intensive farming, natural 
forest, ... 
Land use change 

m2/a (occupation) 
and m2/a 
(transformation) 

Land use and land use change E ; R 

Environ-
mental 
media 

Soil (sink) Cadmium (Cd) emission to soil, 
soil erosion, ... kg/a 

Human toxicity; ecotoxicity;  
resource depletion 

H ; E ; R 

Air (sink) CO2 emission to air, mercury 
emission to air, ... 

kg/a, kBq/a for 
radioactive 
emissions 

Climate change; ozone depletion; 
summer smog; acidification; 
eutrophication; human toxicity; 
ecotoxicity; radiation  

H ; E 

Water (sink) Nitrate emission to water, ... 

kg/a, m3/a for 
water abstraction, 
kBq/a for 
radioactive 
emissions 

Eutrophication;  
Human toxicity; ecotoxicity; 
Radiation 

H ; E 

Flow 
resources 

Renewable 
energy (wind, 
geothermal, 
water, solar) 

Wind energy extracted in wind 
power plants; geothermal 
energy extracted; dam water 
energy extracted, running 
water energy extracted, tidal 
energy extracted; solar energy 
extracted in solar power 
stations 

MJ/a Resource depletion R 

* According to the Thematic Strategy on the sustainable use of natural resources (EC, 2005a) 
** Areas of Protection are: E = Natural environment; R = Natural resources; H = Human health  

An overall environmental impact (single score) can only be calculated by applying a weighting 
scheme across environmental impact categories (Huppes and van Oers, 2011b). Preliminary 
weighting scheme have been developed in other project (Huppes and van Oers, 2011a). Table 2 
                                                  
12 Individual contributors must not be summed up directly; impact categories include and can go beyond LCA impact 

categories 
13 Water (consumption or abstraction) is not defined as a raw material according to the definition of the Thematic 

Strategy on the sustainable use of natural resources. Nonetheless, beside the release of emissions into water, 
also the consumption of water resources is accounted for in LCA. (see the next footnote for further information).  

14 There is an on-going scientific discussion whether water abstraction or water consumption (i.e. water abstraction 
minus water returned to the same water body) should be considered. In principle, the indicator should include the 
water consumption per type of water resource, i.e. water abstraction of surface water, minus surface water 
returned to the same watershed. Additionally the indicator should take into account groundwater that is 
abstracted, but returned into a river. Water will be addressed in the light of the recent discussion lead by Pfister 
et al. (2009), Ridoutt and Pfister (2010a, 2010b), and Milà i Canals (2009). In light of recent developments 
towards a water scarcity indicator that takes the next step beyond absolute water amounts, the topic “water” will 
be considered in the further development of the indicators following from this initial project. 
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identified especially for very broadly defined product groups, allowing to find the best 
representatives of the different HS2 groups. 

TABLE 3 IMPORTS TO THE EU-27: THE MOST IMPACTING PRODUCT GROUPS AND REPRESENTATIVE 
PRODUCTS 

# Code (HS2) Product group Representative product Code CN8 
1st   

country 
of origin 

2nd  
country 
of origin 

3rd  
country 
of origin 

1 27 Mineral fuels crude oil 27090090 RU NO SA 

2 72&73 Iron & Steel non alloyed steel slabs or coils 72071210 RU UA MX 

3 76 Aluminium unwrought aluminium 76011000 RU MZ NO 

4 61/62/63/52 Textiles/Cotton t-shirts (cotton) 61091000 BD TR CN 

5 87 Road vehicles passenger car 87032319 JP KR TR 

6 39 Plastics polyethylene bags 39232100 CN MY TH 

7 
84a Machinery air conditioning 84158190 CN TH JP 

84b Machinery computer/laptop 84713000 CN TW n.a. 

8 85 Electrical machinery video recording or reproducing 
apparatus 85219000 CN ID TR 

9 26 Ores iron ore 26011100 BR AU MR 

10 28 Inorganic chemicals aluminium oxide 28182000 JM SR BA 

11 31 Fertilizers urea 31021010 RU EG HR 

12 29 Organic Chemicals methanol 29051100 CL RU LY 

13 17 Sugar cane sugar 17011110 BR MU FJ 

14 23 
Residues and waste 
from the food 
industry 

soya oil cake 23040000 AR BR n.a. 

15 02 Meat bovine meat boneless 02013000 BR AR UY 

TABLE 4 EXPORTS OF THE EU-27: THE MOST IMPACTING PRODUCT GROUPS AND REPRESENTATIVE 
PRODUCTS 

# Code 
(HS2) Product group Representative product CN8 

1 72&73 Iron and steel hot rolled non-alloyed steel 72085120 

2 27 Mineral fuels crude oil 27090090 

3 87 Road vehicles passenger cars 87032319 

4 39 Plastics polypropylene 39021000 

5 
84a Machinery self-propelled excavators 84295210 

84b Machinery data processing machines 
84714990 

(from 2006 84714900) 

6 76 Aluminium alloyed aluminium sheets 76061291 

7 47&48 Pulp and paper paper and paperboard 48101990 

8 85 Electrical machinery electric motor parts 85030099 

9 31 Fertilizers NPK fertilizer 31052010 

10 17 Sugar white sugar 17019910 

11 4 Diary milk and cream in solid forms 04021019 

12 2 Meat frozen boneless swine meat 02032955 

13 28 Inorganic chemicals aluminium oxide 28182000 

14 29 Organic chemicals caprolactam 29337100 

15 25 Minerals portland cement 25232900 
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-->�EI(t,w) : Environmental Impact per unit of specific waste treated, t: treatment technology (collection, transport, storage, quality 

and treatment), w: waste, A: Amount, s: share of waste into specific treatment technology, B: Benefit, ap: avoided product 
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TABLE 8 PRODUCTS AND PRODUCTS GROUPS IN THE BASKET-OF-PRODUCTS 

Demand category Product group Product sub- group (products) 

 Nutrition 

Meat and seafood beef, pork, poultry  

Dairy products and eggs milk, butter, cheese  

Crop based products sugar, vegetable oils & fats 

Vegetables potatoes 

Fruits including tomatoes apples, oranges 

(Non)alcoholic beverages coffee 

Shelter/private housing  

Single-, two-family and terrace houses single house 

Multi-family houses multi-family house 

High-rise buildings high-rise building 

 Consumer goods 
  

Clothing  shoes, cotton shirt 

White goods washing machine, fridge, dish washer 

Consumer electronics laptop 

 Mobility 
  

Private transport middle class car 

Public transport travel by train, bus and plane 

 Service 
  

Bars & restaurants (omitted from this study) 

Leisure activities (omitted from this study) 

Education (omitted from this study) 

Tourism (omitted from this study) 

3.4 METHODOLOGY 

There are several methodological aspects that were addressed: system boundary settings, double 
counting, allocation of environmental impacts from infrastructure / capital goods, modelling of the 
use phase and end-of-life. 

3.4.1 REFERENCE SYSTEM 

All calculations relate to the consumption and/or production on a per capita basis for the analysed 
region. 

3.4.2 SYSTEM BOUNDARY 

For development of the indicators we use the cradle-to-grave approach, which means that for all 
products we include all materials and energies needed during the each phase of production, use and 
end-of-life (EoL), including upstream processes. The cradle-to-grave approach is considered for the 
majority of demand categories, i.e. shelter/private housing, consumer goods and mobility. 

For the production of food, a cradle-to-point-of-sale approach (e.g. supermarkets) is used, and also 
includes waste related to the production of food. Transport is addressed based on average weighted 
distances. Environmental impacts from infrastructure in the inventories are not always included in 
LCI data; in these cases the impacts are not part of the developed indicators. The preparation of the 
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FIGURE 2 CLIMATE CHANGE FOR GERMANY BY LIFE CYCLE STAGE 

FIGURE 3 CLIMATE CHANGE FOR EU-27 BY PRODUCT GROUP 
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� � � C = y * (LCIpri – LCIsec)  

-->�C: Credit for recycled scrap/waste, y: recycling process yield, LCIpri: Virtual impacts of primary production of material that 

will be substituted, LCIsec: Impacts of recycling/recovery of the scrap/waste resulting in a secondary good with the same inherent 

properties as the primary material 
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Based on the selection criteria and the challenges with mixed wastes, the list of waste streams 
presented in the Table 10 is proposed for the waste management indicator. These streams cover 
more than 90% (on a weight basis) of all generated waste in the EU-27 in 2006. It should be noted 
that the selection does not imply that life cycle inventory data sets for the different treatment 
technologies of all waste streams and sub-streams are available. 

In the future, for a further extension of the waste management indicators, batteries and used oil 
could be considered. These waste streams are not selected in the initial development of life cycle 
indicators, but may also be relevant. Radioactive waste might be a further candidate for inclusion. It 
is not seen that a meaningful impact assessment with the current data availability (statistical data, 
waste properties and life cycle inventory data) and the long-term character of impacts associated 
with the treatment of radioactive waste can currently be done. 

 TABLE 10 LIST OF SELECTED WASTE STREAMS 

# EWC-Stat Code Waste stream 
Share of total generated waste by mass 

Non-hazardous hazardous 

1 06 Metallic wastes 3.4% 0.3% 

2 07.1 Glass wastes 0.6% 0.1% 

3 07.2 Paper & cardboard wastes 2.3% 0% 

4 07.4 Plastic wastes 0.5% 0% 

5 07.5 Wood wastes 3.1% 3.9% 

6 08.1 Discarded vehicles 0.2% 9.1% 

7 08.2 Discarded electrical and electronic equipment & 
bulky household equipment (WEEE) 0.1% 1.7% 

8 09.341 Animal faeces, urine and manure 1.0% 0% 

9 09 (excl. 9.11 & 
9.3) Animal and vegetal wastes 3.8% 0% 

10 10.1 Household and similar wastes 7.4% 0% 

11 12.1 – 12.3 & 
12.5 

Mineral wastes (excluding combustion wastes, 
contaminated soils and polluted dredging) 65.4% 15.8% 

12 12.4 Combustion wastes 5.3% 14.1% 

Total coverage 93.1% 45.0% 

                                                  
41 The selection of waste category 09.3 Animal faeces, urine and manure was based on the criteria amount. The 

extracted data for 2006 was currently updated resulting in a decrease from 125.2 million tons (data extracted in 
January 2010) to 28.7 million tons (data extracted in February 2011).  
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3 MODELING OF WASTE MANAGEMENT INDICATORS 

3.1 SYSTEM BOUNDARIES 

The ultimate aim of the waste management indicators is to quantitatively assess the environmental 
impacts, benefits, and improvements associated with the treatment of specific waste streams. The 
treatment of waste leads to potential environmental impacts. However, the recovery of secondary 
products or energy from waste also substitutes primary production, and can thus contribute to the 
reduction of resource consumption and emission releases. 

To consider the savings from recovered secondary products and energy, the principle of system 
boundary expansion by crediting has been used. This approach is in line—as is the entire 
modeling—with the ILCD Handbook (EC, 2010c) for the "Monitoring" Situation C1 applicable to this 
set of indicators. More information on this can be taken from the life cycle indicators framework 
(EC, 2012a). 

Nonetheless, the calculation of the impacts from the waste management system for a specific 
waste stream might be difficult to interpret or to compare with other data if the credits for the 
recovered secondary products or energy are included. For this reason, the indicators have been 
calculated, at first, without the credits, which allows presenting the overall impacts for the waste 
treatment chain. In this case, the final treatment step for these wastes which undergo a material 
recovery is the final sorting and conditioning step. For instance, the remelting of steel scrap in an 
electric arc furnace (EAF) in a steel work is excluded from the waste treatment system. The same 
holds true for glass, plastic and paper waste if a material recovery is done. 

In addition, the indicators have been calculated including the credits from the recovery of secondary 
products and energy. For material recovery, this step also includes the impacts from remelting or 
other recovery processes like the emissions and resource consumption associated with the 
operation of an EAF. 

 

FIGURE 1 SYSTEM BOUNDARY FOR 10.1 HOUSEHOLD AND SIMILAR WASTE 
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Next, relatively simple and stable models link this large number of flows to a much smaller number 
of midpoint effects, like radiative forcing in the context of climate change, primary resource 
depletion or acidification. Ultimately, there are effects which are directly important for judgment: 
health effects, effects on the natural environment, and effects on human welfare. These ultimate 
endpoint effects are much more difficult to model.  

The weighting methods methodologies can be grouped into three main categories: midpoint 
methods, endpoint methods, and integrated methods. Integrated methodologies include both 
midpoints and endpoints (Huppes and van Oers, 2011). 

There are several operational weighting methods available which apply to these three main 
approaches. In this report, an average weighting set for midpoint assessment has been used. It has 
been adapted from the weighting factors of three panel weighting sets (EPA Science Advisory 
Board, BEES Stakeholder Panel and NOGEPA). The weighting scheme used (Table 12) is described in 
detail in the report “Evaluation of weighting methods for measuring the EU-27 overall 
environmental impact” (Huppes and van Oers, 2011). 

It should be noted that the weighting step and calculation of a single environmental impact score is 
done only for demonstration purposes and should not be considered a recommendation or official 
weighting set endorsed by the European Commission. 

6.2.2 WEIGHTED RESULTS 

The overall environmental impact indicator for  EU-27 and Germany presented in Figure 34 and 
Figure 35 including all impact categories in a single score indicator based on the weighting factors 
as presented in Table 12. 

The overall environmental impact indicator reveals the highest impacts for the treatment of 
household and similar waste in the EU-27; also when taking into account credits from recovery. The 
inclusion of the credits for waste stream metallic wastes leads to the highest environmental 
benefit.  

For Germany the treatment of household and similar waste shows a negative overall impact 
indicator,. This calculated benefit is again related to the very low normalisation factor for resource 
depletion (mineral and fossil). 

 
FIGURE 34 OVERALL ENVIRONMENTAL IMPACT INDICATOR (EU-27) 
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AC�ȣļʦɹ| w?0=",UX=#WQC>â˅0=ʊUX7˶ȳD�ȃŎùǕfr�b��h �Űǝβ�

×n_i��Ǳ�dv�ŠȽľβʰA@>":7� 

 

Ú II.4.1(2)-c� kQ©E½vd»�¬EªÜ 

¿ǟě ěɂ ɍéŲ êŇ êǬ Úɩ 
ŗʥ?2Wȣļŷ˴ 

BASF Eco-Efficiency ¥Ƽ̅ÚɩĎ

Ȕ  ̆
¥Ƽ The environmental impact is assessed 

with a range of categories: 
�� Raw materials consumption 
��Water consumption 
�� Land use 
�� Human toxicity potential 
�� Eutrophication 
�� Acidification 
�� Ozone depletion 
�� Photochemical ozone creation 
�� Climate change 

ɡęþƎǸ¥

Ƽ 
ISO 14045 
Environmental 
management -- 
Eco-efficiency 
assessment of 
product 
systems ZĎ
ɩ 

Unilever Eco-efficiency Each parameter 
required for a ton 
of production 

Each parameter 
(Energy, CO2 
from energy, 
Total water, Total 
COD, Disposed 
waste) 

Each parameter 
�� Energy [GJ/ton] 
�� CO2 from energy [kg/ton] 
�� Total water [m3/ton] 
�� Total COD [kg/ton] 
�� Disposed waste [kg/ton] 

ɡęA0 
261CʆˆŢ
Ĺ'Uē˫0

7| w 

Roche Eco-efficiency 
Rate (EER) 

the ratio of sales 
to the product of 
environmental 
spending and 
environmental 
impact 

Sales [million 
CHF] 

Expenditure on environmental 
protection and environmental impact 
points according to the BAFU (Swiss 
Agency for the Environment) method  
This point covers the following factors: 
�� Use of resources (energy [TJ], raw 

materials [t]. water [t]) 
�� Emission to the air [ton] (VOC, 

SO2, NOx, CO2, halogenated 
hydrocarbons, particles) 

�� Emission to the water [ton] (TOC, 
heavy metals, phosphorus, 
nitrogen) 

�� Landfilled waste [ton] (inert waste, 
construction waste, reactor waste) 

ɡęþƎǸ¥

Ƽ 

éä̋ĘɀHPåȣļĸğǆM7DƙɣėɮƆĸğǆ 

 
� �
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(3)� GHG@H?8FScope 3EÖ�� 
�

¡įBCHWŗʥβʰCȣļùȟZƤʑ2WB"7:=D�ŵʚįŐå>ȮȤ2Wȣļŷ˴Zŗʥ?0�ŵʚįŐŁ

>ȮȤ2Wȣļŷ˴DŗʥŁ?2WRegional system (q II.4.1(1)-b)Cpr{�ļȪZȦ#W-?(ķǍ?AW�;MV�

ŗʥβʰCȤȥ��trM>Cȣļŷ˴8H>AG�ǇɝʆġȤȥ��troǇɝʆġCËȦ��tr�ŰǝβèȢ�

�trBCHWȣļŷ˴Z�ʼéßZɩƉ0=ĘβʰBõVŵ=WT$AÉǟZɾ$Ƅʉ("W� 

5->�GHG��}l�Scope 3BC#=�ǍȻɇCŗʥβʰZȤȥ2WT$A¿ǟC¤ǽÙ?AWǇɝʆġȤȥ�

�troǇɝʆġCËȦ��tr�ŰǝβèȢ��trB''YWe{m×Cɩ%ƶoɍéƎǸB;#=��� Zɾ

:7�ãÇȯBD�WRI(§ȪʯȆȻɇƍ)CTGWBCSD(ƙɣėɮAˠȮC7PC§Ȫɟȁ´Áʤ)BTW��Corporate 

Value Chain (Scope3) Accounting and Reporting Standard (WRI and WBCSD�2011)Z©ƃB��� 0�¡˒�ȣļȶ�

ɟȁȥǟȶ�n��_ya �Z˅17ȃŎùǕfrƞé˗ɍŋBˢ2WķǍf_~�_�(ver 2.2) (ȣļȶ�ɟȁȥ

ǟȶ�2015)QĎȔ07� 

êǔCŗʥ?2WScope 3e{m× 

Scope 3Cɍŋe{m×?0=�Ú II.4.1(3)Bȿ215e{m×(Ɯ,UX=#W�¼¤�ǍȻɇ>Cpr{�ļȪC

ɏĭå?ɩ%UXWe{m×4�5�9�10�11�12B;#=�ǍȻɇCêǔBˢˇ2W?ɩ%UXWɍŋŗʥoĸğŗ

ʥūA@Cpr{�ļȪBˢYWåőZ©ƃB5CǠʉZM?P7� 

ɍŋŗʥCTGɍŋƶǸǠʉ�

�� e{m×4̋£ǽÙCʼ˂�˓  ˂  

ʆġ�n �rCn��_� 'UɳɀICβǽ(̓ ˂�ɹŸ�ÑɎ)BÂ$ƞé�CTG5X¼ŁCβǽn �r(̓

˂�ɹŸ�ÑɎ)BÂ$ƞé(ɳɀ(ʬȦʦƗ0=#WβǽBÂ$ƞé)ZɍéCŗʥ?0=#W(WRI and WBCSD�2011)� 

ɍŋƶǸD�ȖƳËȦ˗�A#0D�̓ ˂ʴˮ?Ȗʬ�̓ ˂˕˗Bķ<GƶǸA@("W(ȣļȶ�ɟȁȥǟȶ�2015)� 

3� e{m×5̋¯ǟBTWŰǝβ  

ĸğ¿ǟCɎȢ¤BTWǼúBTVȮȤ07ŰǝβCTGƞǱCɊ3ɪBTWʼ˂�èȢBÂ$ƞéZŗʥ?0=#

W(WRI and WBCSD�2011)�-->D�ĸğūŮBȮȤ2WŰǝβBT:=ȮȤ2W2J=CřǑƞéQĝMXW�M

7�ĸğ¿ǟBTWʼ˂�èȢD�Scope 1CTG2BĝMXW�AC�èȢǼúBD�Ǉɝèê(ĵPɈ=)�ĵɈĲ'

UCfrĪē�×n_i�C7PCĪſ�ȓĊ�l��r}�Űǝβ'UCb��h Īē�ƞǱèȢ(ĝMX�Űǝ

βCʼ˂Qɍŋŗʥ?2W-?Dėɮ?0=#W(WRI and WBCSD�2011)� 

×n_i�BTWƞéD�¼¤CT$BĔVƐ$?/X=#W�Ì%E�"Wĸğ¿ǟ(�æȤʯȆ(×n_i�ǎ)

(ĝMXWβʰZʱß�M7D�æȤʯȆ?AV$WʆġZʩĿ2WĹę�×n_i���tr'UCƞéZ£ǽ?¤

ǽCđƶ>ûŋ2W-?Dx��e`�}?AV�ˑ HWƄʉ("W�x��e`�}ĪˑC7PB�5C¿ǟD�æ

ȤʯȆ(ĝMXWβʰZʱß07˪BD�e{m×1CTG2BC#=£ǽÙ>C×n_i���tr'UCƞéZû

ŋ0�M7�e{m× 5CTG 12BC#=�ŰǝżC×n_i�BÂ$ƞéZûŋ2W�0'0�×n_i���t

r5CQC'UCƞéD�2>B�e{m× 1�2BC#=æȤʯȆCʱßBTWƞé?0=ûŋ/XW7P�ûŋ0

A#�AC�e{m×5o12BC#=�_�rØo×n_i�BT:=Īˑ/X7ƞéQûŋ0A#(WRI and WBCSD�

2011)� 

ɍŋƶǸBD�èȢ�×n_i�˗�A#0D�èȢ�×n_i�ʬȦBķ<GƶǸA@("W(ȣļȶ�ɟȁȥǟ

ȶ�2015)� 

�

� �
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Ú II.4.1(3)� Scope 3EÍ}5=9bKÝ 

e{m× e{m×ě åő 

e{m×1 ʱßʆġ�n �r ċǎƳ�˒ġ�·ßĤġ�ʩĿBÐWʯǎɋ(ʆˆ/XWM>CǼú

BÂ$ƞé 

e{m×2 ʯǍʧ ɳɀCʯǍʧCűʔ�ʆˆBÂ$ƞé 

e{m×3 ȖƳ�b��h ˢˇǼú ¸ɪ'Uʟˌ0=#WȖƳCʟˌ�˰ǰoȕɋCȮ˰ɋBƄʉAȖƳ

CʟˌBÂ$ƞé 

e{m×4 £ǽÙCʼ˂�˓  ˂ �ĸğŗʥūŮBʱß07ʆġ�n �rCn��_� 'UɳɀI

Cβǽ(̓ ˂�ɹŸ�ÑɎ)BÂ$ƞé 

3ĸğŗʥūŮBʱß07�¼ŁCβǽn �r(ʼ˂�ɹŸ�ÑɎ)

BÂ$ƞé(ɳɀ(ʬȦʦƗ0=#WβǽBÂ$ƞé) 

e{m×5 ¯ǟBTWŰǝβ ɳɀ>ȮȤ07ŰǝβCʼ˂�èȢBÂ$ƞé 

e{m×6 éŴ ŽǟĢCéŴBÂ$ƞé 

e{m×7 ˬȦɪ˅ü ŽǟĢ(¯ǟƍB˅ü2W˪CɃúBÂ$ƞé 

e{m×8 £ǽÙC× rʯȥ ɳɀ(ʮ×0=#W× rʯȥCƫǟBÂ$ƞé(Scope 1�2>ɍŋ2

WĹęZ˧G) 

e{m×9 ¤ǽÙCʼ˂�˓  ˂ ɳɀ(ʩĿ07ʆġCǇɝǿʬɪM>CβǽBÂ$ƞé(ɳɀ(ʬȦ

ʦƗ0=#A#QCB˦W) 

e{m×10 ʩĿʆġC÷Ţ ¯ǟɪBTW©ˡʆġC÷ŢBÂ$ƞé 

e{m×11 ʩĿʆġCËȦ ËȦɪ(ǿʬɪ�¯ǟɪ)BTWʆġCËȦBÂ$ƞé 

e{m×12 ʩĿʆġCŰǝ(ŘĠż)èȢ ËȦɪ(ǿʬɪ�¯ǟɪ)BTWʆġCŰǝǁCèȢBÂ$ƞé 

e{m×13 ¤ǽÙC× rʯȥ ʮʫ0=#W× rʯȥCˉȦBÂ$ƞé 

e{m×14 ���y�_s ���y�_s÷ȱɪBCHWƞé 

e{m×15 Ɣʯ ƔʯCˉȦBˢˇ2Wƞé 

éä̋WRI and WBCSD(2011)�ȣļȶ�ɟȁȥǟȶ(2015) 

 

4� e{m×9̋¤ǽÙCʼ˂�˓  ˂  

ĸğ¿ǟ(ʩĿ07ʆġCǇɝǿʬɪM>CβǽBÂ$ƞé(ɳɀ(ʬȦʦƗ�ƍǉɎȢ0=#A#QC)Zŗʥ?0

=#W(WRI and WBCSD�2011)�AC�¤ǽÙCʼ˂�˓˂BD�Ôů�˓˂t�w >CʩĿʆġCÑɎ�śĿƷʔ

>CʩĿʆġCÑɎ�˾ɾǧ̊˚ˋ̊ˋʵ̊ǾǺʼ˂(ĝMXW�ǿʬɪBTWśĿŬM>C±˅QĝN$W� 

ɍŋƶǸBD�ȖƳËȦ˗�A#0D�ʼ˂ʴˮ?Ȗʬ�ʼ˂˕˗Bķ<GƶǸA@("W(ȣļȶ�ɟȁȥǟȶ�

2015)� 

�� e{m×10̋ʩĿʆġC÷Ţ  

ĸğ¿ǟ(ʩĿ07©ˡʆġCɊ 3ɪBTW÷ŢBÂ$ƞéZŗʥ?2W(Ɋ 3ɪ?/XW¿ǟB?:=ĸğ¿ǟD

Scope 1o2?AW) (WRI and WBCSD�2011)�AC�ʇƯC©ˡʆġ(÷Ţ/X=#WĹęD�-->CɍŋŗʥC©

ˡʆġCêCƞé?0=�÷ŢBÂ$ƞéZƛê2WƄʉ("W�780Scope 3ķȇ>D�ĸğ¿ǟ(ʩĿ07©ˡ

ʆġ'U>)WǇɝʆġZĂêBƒƨ>)A#ĹęD�ɍŋŗʥ'U˧Ł2W-?Qėɮ?0=#W� 

ɍŋƶǸBD�÷ŢBÂ$ƞé˗�A#0D�÷ŢBÂ$b��h ǿʬ˗�ʩĿ˗Bķ<GƶǸA@("W(ȣļ
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ȶ�ɟȁȥǟȶ�2015)� 

�� e{m×11̋ʩĿʆġCËȦ  

ËȦɪBTWʩĿʆġCËȦBÂ$ƞé>�ĸğ2WūBʩĿ07ʆġZŗʥ?0=#W(WRI and WBCSD�2011)�

AC�ȴƢËȦBTWƞé?ˡƢËȦBTWƞéC 2;Cāê(¤ʓĎȔ)Zŗʥ?0�ȴƢËȦBTWƞéDɍŋƄ˸

?0=#W�ˡƢËȦBTWƞéD5C˕ʉŮBƅ1=ɍŋBĝPW'@$'Zíƴ2W-??A:=#W� 

! ȴƢËȦBTWƞé("Wʆġ̋ËȦǫ˨>b��h ZȴƢȯBËȦ2Wʆġ(Ì̋ɳúʸ�˾ɾǧ�b�q

��� w �Ő˰ʆġ�ʖƼ�| wt�w �u�}`a]A@)�ȖƳ�ċƳ(Ì̋ȹǶʆġ�ńȒfr�

ȹȏ�ȹǶA@)�ȃŎùǕfr5CQC�ȃŎùǕfrZËȦǫ˨>ƞé2Wʆġ(Ì̋°˔þȏɚ��w��

���ʆġ�çɼů�b]l��ȥǟfr�ǿȍĨ�ɬƳA@) 

! ˡƢËȦBTWƞé("Wʆġ̋ ʀƳ(ǻȌ�­ȗBb��h ËȦ)�˿ ġ(ʟȢBb��h ËȦ)�ʟȢĨã(ʟ

ȢBb��h ËȦ)A@ 

ɍŋƶǸBD�ʩĿƯ˗A@Z� rB�ǣȇȯAËȦp�×d(ËȦĪƯ�1Īŵ7VCȖƳ�˰öǿʬ˗�ËȦǁ

ˡ�ËȦǐ¾�ËȦūƯA@Bķ<G)Zʔŋ0=Ƥʑ2WƶǸ("W(ȣļȶ�ɟȁȥǟȶ�2015)� 

�� e{m×12̋ʩĿʆġCŰǝ(ŘĠż)èȢ  

ĸğ¿ǟ(ĸğūBʩĿ07à=CʆġCŘĠż�ŰǝǁCèȢBÂ$ƞéZŗʥ?0=#W(WRI and WBCSD�

2011)�èȢBĝMXWǼúD�e{m×5Bȿ07Ǽú?ĚǢ>"W(ŰǝβèȢ¿ǟCScope 1�2B"7W)� 

ɍŋƶǸBD�èȢ�×n_i�˗�A#0D�èȢ�×n_i�ʬȦBķ<GƶǸA@("W(ȣļȶ�ɟȁȥǟ

ȶ�2015)� 

ĸğŗʥū 

ǁˡļȪB;#=D�ĸğūCĸğ¿ǟCǼúBÐWƞé˗Zƒƨ2W-??0=#W(WRI and WBCSD�2011)�5

C7P�ĸğ¿ǟCǼú'UCȴƢȯAƞé˗B;#=D�ɍŋŗʥ?07ūCƞé˗?AW(�n��_ya �C

£ǽo¤ǽCƞé˗CƞéǁǊD�ĸğ¿ǟCǼú'UCȴƢȯAƞé˗>ɍŋŗʥ?07ū?DȭAWĹę("W� 

-->�ǠʉZM?P7£ʓe{m×CĹę�e{m×4Bˢ0=Dĸğū¼óBɍŋŗʥCǼúBTWƞé(ȮȤ

2WĹę(ƈŋ/XW�e{m× 5�9�10�11�12B;#=D�ĸğū¼˥BɍŋŗʥCǼú(ȮȤ2WĹę(ƈŋ

/XW�-CT$AĹę�e{m×4A@óū¼óCǼú(ɍŋŗʥ?AWĹęD�¼óBƞé07ƞé˗Zɍŋ�ĸ

ğ2W-??AW�M7�e{m× 5�9�10�11�12A@ʆġCËȦoŰǝBˢ2WƞéB;#=D�řǑCƞé˗

ZƤʑ�ĸğ2W-??AW(WRI and WBCSD�2011)� 

ɍŋɏĭ'UC˧Ł 

M7�¼¤Cǐ¾B"=DMWQCD�ɍŋɏĭ'U˧Łėɮ?/X=#W(WRI and WBCSD�2011̌ȣļȶ�ɟȁ

ȥǟȶ�2015)� 

�ʚŵ2WǼú(A#QC 

�ƞé˗(ś/Gn��_ya �ƞé˗àÇB¦%Wŷ˴(ś/#QC 

�¯ǟɪ(ƞéoƞéòȂBŷ˴öZďL2-?(˯0#QC 

�ƞé˗CɍŋBƄʉA| wCē˫ɋ(Ĭ˯AQC 

�ɳUʔŋ07ƞé˗ɍŋCȳȯ'Uʊ=¥ʉAQC 

GHG��}l�
(
�)��?ǍȻɇCˢˇ?ʞ  ˺

-->D�ǍȻɇBCHWŗʥβʰCȤȥ¼˥>ȮȤ2Wȣļŷ˴CƒƨCĎɩ?2W7P�à�×� �n��_	
 

ya �Z˅17ȃŎùǕfrƞéCƤʑ�#YpW�	���}l�
(
�)��CɍŋķȇC$9�ǍȻɇ>Cpr{�

ļȪCɏĭå?ɩ%UXWe{m×��5�9�10�11�12B;#=�ǍȻɇCêǔBˢˇ2W?ɩ%UXWɍŋŗʥo
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ĸğŗʥūA@Cpr{�ļȪB''YWåőZ©ƃBưȢ07��

ɍŋŗʥoɍŋƶǸA@ZǠʎ07ɠǕ�Ęe{m×BCHWǞʒɏĭoƄʉ?AW| w�Ì%E�ʼ˂�˓˂B

"7Vē˫2J)| w�M7�ŰǝβèȢ�ƞǱèȢ�×n_i�ǼúCŗʥɏĭCTGē˫2J)| w�ËȦB

CHWǣȇp�×dCʔŋ˶ȳA@	
 �÷Ţ��trBCHWƛêCƄʉƆɋ�ǍȻɇBQˏȦėɮAåőZưȢ2W

-?(>)7��

780�ǍȻɇ(¡įZŗʥ?0=#WCBŗ0�
(
�)��D¡¿ǟZŗʥ?0=#W�M7�ǍȻɇ>D�#Yp

W©ˡʆġ?AWċǎƳ���CQCZŗʥβʰ?0=#W�5C7P�¿ǟ���>ƒƨėɮA| w?į���>

ƒƨėɮA| w�ŗʥβʰCˢˇɡʑ	
 CɅ˼oåő(ȭAW-?(Ń#Bƈŋ/XW��

Ì%E�ʼ˂�˓˂CĹę�C5UG��i����>C| wA@DßƎ(ėɮ?íƴ/XW(�ŗʥβʰ.?C

| wA@Dƒƨ2W-?(Ĭ˯>"W?ɩ%UX�ŗʥβʰ.?Cȣļŷ˴Zɍé2WĹęB@CT$AƈŋZɾ$

'(˲ŧB˕ʉ?AW��

M7�ËȦBC#=Q�ǍȻɇ>D�ŗʥβʰBT:=ʆˆ/XWà=CǇɝʆġB;#=ǣȇȯp�×dZʔŋ0�

ȣļŷ˴Zɍé2WƄʉ("W�ŗʥ?AWǇɝʆġCËȦBÂ$ȣļŷ˴Z�5XSXCŗʥβʰB@CT$BõV

÷HWC'B;#=Q�ǅAWǞʒ(Ƅʉ?AW��

ɍŋŗʥoɍŋƶǸCK'�-->D�ĸğŗʥūB;#=CǠʉQưȢ07�
(
�)��>D�"GM>�ĸğūŮ

BCHWĸğ¿ǟCǼúBˢˇ2WƞéZƄʉBƅ1=ˊčBˎV�A#0D�řǑCƞéZƤʑ0=ĸğ2W?/X

=#7�ǍȻɇBC#=Q�"W¡ūCNZŗʥ?0=ʗÎ2WĹęD�5C]�� yQėɮ>"W(�ǁɖìʗÎ

ZŌƷ0T$?07ĹęD�"GM>Qȣļŷ˴(ȮȤ2WūBɍŋ2WƄʉ("W?ɩ%UXW��

�
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4.2� ¸ì1gS2 0E½vçÙI½v�ûEâÍ 
 

(1) :;=DvÁEà}%½v�ûEõ^�² 
 

� ¡įCȣļùȟZƤʑ2WB"7:=D�£ˀ07T$BRegional system(q II.4.1(1)-b)ZȦ#W-?(ķǍ>"V�

-XZ3�įCÌ>ɩ%W?q II.4.2(1)-aBȿ2pr{�ļȪ?AW�0'0A(UǍȻɇ>D�ŗʥβʰZːŋ0�

5CŗʥβʰCȤȥZ©ƃBˢˇ2Wȣļŷ˴Zʊ=#G-?'U�ãÇȯApr{�ļȪDooʇ˭BAW� 

� £ǽÙB;#=D�ŗʥβʰCȤȥCƔß?AUA#ʧ�n �rCȣļŷ˴CK'�ŗʥβʰCȤȥCƔß?AV

$Wʧ>Qʼé/XWQCCȣļŷ˴�ŗʥβʰCȤȥCƔßC$9ʼß/XWQCCȣļŷ˴DɩƉ/XA#�M7�

¤ǽÙ>D�ŗʥβʰZƔß0A#ʧ�n �rCȣļŷ˴CK'�̓ é/X7ŗʥβʰBˢYWȣļŷ˴�ŗʥβʰ

ZƔß07C9Bʼé/X7ʧCʼéżCȣļŷ˴�ǾŁ>Ȥȥ/X7ŗʥβʰZƔß2Wʧ�n �rCȣļŷ˴D

ɩƉ/XA#�-$07pr{�ļȪC_� qZq II.4.2(1)-bBȿ07� 

�

�

q II.4.2(1)-a� ½v�û�ÞE:;=DvÁ 
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Step (c) Step (e)

Type of material

Selected

IDEA

material

Upper half IDEA

materials in step

(c) in terms of

production value

Selected

sector

IDEA materials in

selected sector in

step (b) in terms of

production value

Step (d)Step (a) Step (b)

IO

sector

code

IO sector name

Identified sector
Share of inputs

to other

identified sectors

in step (a)

Selected

sector

011101 Rice v Biomass 5% v 1 1 v 1

011102 Wheat, barley and the like v Biomass 31% v 5 1 v 1

011201 Potatoes and sweet potatoes v Biomass 8% v 2 1 v 2

011202 Pulses v Biomass 23% v 5 1 v 1

011300 Vegetables v Biomass 0% v 21 5 v 15

011401 Fruits v Biomass 0% v 22 3 v 6

011501 Sugar crops v Biomass 2% v 2 1 v 1

011502 Crops for beverages v Biomass 0% v 1 1 v 1

011603 Flowers and plants v Biomass 0% v 2 1 v 1

011609 Miscellaneous inedible crops v Biomass 1% v 6 1 v 1

012101 Dairy cattle farming v Biomass 9% v 2 1 v 2

012102 Beef cattle v Biomass 29% v 1 1 v 1

012103 Hogs v Biomass 1% v 1 1 v 1

012104 Hen eggs v Biomass 4% v 1 1 v 1

012105 Chickens v Biomass 2% v 1 1 v 1

012109 Miscellaneous livestock v Biomass 6% v 1 1 v 1

015301 Special forest products (including hunting) v Biomass 2% v 7 2 v 3

017101 Marine fishery v Biomass 3% v 30 2 v 8

017102 Marine aquaculture v Biomass 5% v 7 2 v 3

017200 Inland water fishery and aquaculture v Biomass 12% v 1 1 v 2

161101 Timber v Biomass 14% v 5 2 v 4

161102 Plywood, glued laminated timber v Biomass 31% v 5 2 v 4

161909 Miscellaneous wooden products v Biomass 4% v 24 3 v 5

163201 Paper v Biomass 6% v 12 3 v 9

163202 Paperboard v Biomass 62% v 9 2 v 5

062101 Coal mining, crude petroleum and natural gas v Fossil fuel 32% v 6 1 v 2

204101 Aliphatic intermediates v Fossil fuel 58% v 30 4 v 15

204102 Cyclic intermediates v Fossil fuel 50% v 15 3 v 11

204201 Synthetic rubber v Fossil fuel 10% v 4 1 v 1

204901 Methane derivatives v Fossil fuel 35% v 3 2 v 2

204902 Plasticizers v Fossil fuel 5% v 2 1 v 1

204909 Miscellaneous industrial organic chemicals v Fossil fuel 27% v 10 1 v 2
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Step (c) Step (e)

Type of material

Selected

IDEA

material

Upper half IDEA

materials in step

(c) in terms of

production value

Selected

sector

IDEA materials in

selected sector in

step (b) in terms of

production value

Step (d)Step (a) Step (b)

IO

sector

code

IO sector name

Identified sector
Share of inputs

to other

identified sectors

in step (a)

Selected

sector

205101 Thermo-setting resins v Fossil fuel 5% v 7 1 v 4

205102 Thermoplastics resins v Fossil fuel 4% v 13 3 v 6

205103 High function resins v Fossil fuel 3% v 4 2 v 3

205109 Miscellaneous synthetic resins v Fossil fuel 3% v 4 1 v 4

206101 Rayon and acetate v Fossil fuel 2% v 3 1 v 1

206102 Synthetic fibers v Fossil fuel 6% v 7 2 v 5

211101 Petroleum refinery products (including greases) v Fossil fuel 17% v 17 2 v 13

212102 Paving materials v Fossil fuel 0% v 1 1 v 1

261103 Crude steel (converters) v Metallic minerals 1% v 1 1 v 1

261104 Crude steel (electric furnaces) v Metallic minerals 1% v 1 1 v 1

271101 Copper v Metallic minerals 2% v 2 1 v 1

271102 Lead and zinc (including regenerated lead) v Metallic minerals 11% v 5 2 v 4

271103 Aluminum (including regenerated aluminum) v Metallic minerals 13% v 4 1 v 1

271109 Miscellaneous non-ferrous metals v Metallic minerals 6% v 8 2 v 6

063101 Gravel and quarrying v Non-metallic minerals 40% v 1 1 v 1

063102 Crushed stones v Non-metallic minerals 29% v 1 1 v 1

202101 Industrial soda chemicals v Non-metallic minerals 58% v 8 2 v 2

202901 Inorganic pigment v Non-metallic minerals 7% v 6 2 v 3

202902 Compressed gas and liquefied gas v Non-metallic minerals 45% v 6 2 v 5

251101 Sheet glass and safety glass v Non-metallic minerals 8% v 7 3 v 5

251102 Glass fiber and glass fiber products, n.e.c. v Non-metallic minerals 5% v 3 1 v 3

251109 Miscellaneous glass products v Non-metallic minerals 9% v 16 2 v 4

252101 Cement v Non-metallic minerals 71% v 2 1 v 2

253101 Pottery, china and earthenware v Non-metallic minerals 2% v 16 2 v 7

259101 Clay refractories v Non-metallic minerals 10% v 8 2 v 2

259109 Miscellaneous structural clay products v Non-metallic minerals 6% v 9 1 v 2

259901 Carbon and graphite products v Non-metallic minerals 29% v 7 2 v 4

259902 Abrasive v Non-metallic minerals 7% v 6 2 v 2

259909 Miscellaneous ceramic, stone and clay products v Non-metallic minerals 28% v 19 3 v 5

011509 Miscellaneous edible crops v Biomass 34% v 3 1

204103 Synthetic dyes and organic pigments v Fossil fuel 9% v 4 1

202903 Salt v Non-metallic minerals 10% v 3 1
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Step (c) Step (e)

Type of material

Selected

IDEA

material

Upper half IDEA

materials in step

(c) in terms of

production value

Selected

sector

IDEA materials in

selected sector in

step (b) in terms of

production value

Step (d)Step (a) Step (b)

IO

sector

code

IO sector name

Identified sector
Share of inputs

to other

identified sectors

in step (a)

Selected

sector

011601 Feed and forage crops v Biomass 91%

011602 Seeds and seedlings v Biomass 80%

015101 Logs v Biomass 97%

113101 Feeds v Biomass 81%

113102 Organic fertilizers, n.e.c. v Biomass 69%

161103 Wooden chips v Biomass 93%

163101 Pulp v Biomass 96%

163301 Corrugated cardboard v Biomass 23%

163302 Coated paper and building (construction) paper v Biomass 7%

201101 Chemical fertilizer v Biomass 86%

203101 Petrochemical basic products v Fossil fuel 92%

203102 Petrochemical aromatic products (except synthetic resin) v Fossil fuel 67%

212101 Coal products v Fossil fuel 81%

061101 Metallic ores v Metallic minerals 100%

261101 Pig iron v Metallic minerals 96%

261102 Ferro alloys v Metallic minerals 84%

063909 Miscellaneous ores v Non-metallic minerals 86%

202909 Miscellaneous industrial inorganic chemicals v Non-metallic minerals 27%

252102 Ready mixed concrete v Non-metallic minerals 1%

252103 Cement products v Non-metallic minerals 1%
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

animal products Biomass

animal products Biomass

animal products Biomass

animal products Biomass

animal products Biomass

animal products Biomass

animal products Biomass

agricultural crops & grass Biomass

agricultural crops & grass Biomass

animal products Biomass

011101 011111000

011102 011211000

011201 011511000

011201 011512000

011202 011319000

011300 012111000

011300 012112000

011300 012113000

011300 012114000

011300 012116000

011300 012117000

011300 012118000

011300 012211000

011300 012212000

011300 012213000

011300 012215000

011300 012219000

011300 012311000

011300 012312000

011300 012319000

011401 014111000

011401 014112000

011401 014211000

011401 014311000

011401 014911000

011401 014913000

011501 017111000

011502 017113000

011603 016111000

011609 017219202

012101 018111000

012101 018119000

012102 018311000

012103 018312000

012104 018211000

012105 018313000

012109 018911000

015301 013100000

015301 013212000

015301 022211000

brown rice kg 全国統計表 Production ton

wheat kg 全国統計表 Production ton

sweet potato kg 全国統計表 Production ton

potato kg 野菜生産出荷統計 Production ton

miscellaneous bean kg 野菜生産出荷統計 Production ton

cucumber, outdoor and facility mixture kg 野菜生産出荷統計 Production ton

watermelon, outdoor and facility mixture kg 野菜生産出荷統計 Production ton

tomato, outdoor and facility mixture kg 野菜生産出荷統計 Production ton

sweet pepper, outdoor and facility mixture kg 野菜生産出荷統計 Production ton

eggplant, outdoor and facility mixture kg 野菜生産出荷統計 Production ton

strawberry, facility kg 野菜生産出荷統計 Production ton

melon, facility kg 野菜生産出荷統計 Production ton

cabbage kg 野菜生産出荷統計 Production ton

spinach kg 野菜生産出荷統計 Production ton

lettuce kg 野菜生産出荷統計 Production ton

onion kg 野菜生産出荷統計 Production ton

miscellaneous vegetable leaves and stems kg 野菜生産出荷統計 Production ton

Japanese radish kg 野菜生産出荷統計 Production ton

carrot kg 野菜生産出荷統計 Production ton

miscellaneous root crop kg 野菜生産出荷統計 Production ton

apple kg 果樹生産出荷統計 Production ton

Japanese pear kg 果樹生産出荷統計 Production ton

unshu mandarin kg 果樹生産出荷統計 Production ton

peach kg 果樹生産出荷統計 Production ton

Japanese persimmon kg 果樹生産出荷統計 Production ton

grape kg 果樹生産出荷統計 Production ton

sugar beet kg 全国統計表 Production ton

beverage crop, tea kg 作物統計 Production kg

flower, outdoor and facility mixture 本 花き生産出荷統計 Shipment 千本

miscellaneous non-food crop which are not elsewhere classified, except

natural rubber, crude rubber
kg 作物統計 Production kg

raw milk kg 生乳生産量累年統計 Production ton

miscellaneous dairy product kg 生乳生産量累年統計 Production kg

beef cattle kg 枝肉生産量累年統計 Production ton

pig kg 枝肉生産量累年統計 Production ton

hen egg kg 鶏卵流通累年統計 Production ton

broiler kg 食鳥流通累年統計 Shipment ton

miscellaneous livestock, for food and for fur 円 産業連関表などより調整 Production 円

shiitake mushroom, cultivated kg 全国統計表 Production 千万円

shimeji mushroom, cultivated kg 全国統計表 Production 千万円

special forest product, including hunting industry 円 全国統計表 Production 円
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

対象外 Biomass

wood (board) Biomass

wood (massive) Biomass

wood (massive) Biomass

wood (massive) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

wood (board) Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

paper Biomass

017101 031100000

017101 031300000

017101 031400000

017101 031600000

017101 031800000

017101 031900000

017101 032111000

017101 035100000

017102 032112000

017102 033111000

017102 034100000

017200 031500000

017200 032114000

161101 131111000

161101 131112000

161101 131113000

161101 131114000

161102 131311000

161102 132211000

161102 132212000

161102 132311000

161909 132111000

161909 132411000

161909 132511000

161909 133311000

161909 139919000

163201 152111000

163201 152112000

163201 152113000

163201 152114000

163201 152115000

163201 152117000

163201 152118000

163201 152121000

163201 152123000

163202 152211000

163202 152213000

163202 152214000

163202 152215000

163202 152219000

tuna kg 海面漁業魚種別漁獲量累年統計 Production ton

skipjack kg 海面漁業魚種別漁獲量累年統計 Production ton

salmon and trout kg 海面漁業魚種別漁獲量累年統計 Production ton

horse mackerel kg 海面漁業魚種別漁獲量累年統計 Production ton

snapper kg 海面漁業魚種別漁獲量累年統計 Production ton

miscellaneous fish kg 海面漁業魚種別漁獲量累年統計 Production ton

Japanese scallop kg 養殖魚種別収獲量累年統計 Production ton

cuttlefish kg 海面漁業魚種別漁獲量累年統計 Production ton

oyster kg 養殖魚種別収獲量累年統計 Production ton

nori seaweed kg 養殖魚種別収獲量累年統計 Production ton

shrimp kg 海面漁業魚種別漁獲量累年統計 Production ton

sardine kg 海面漁業魚種別漁獲量累年統計 Production ton

freshwater clam kg 養殖魚種別収獲量累年統計 Production ton

boards less than 7.5cm depth of minimum cross section, with more

than 4 times width larger than depth
m3 木材需給報告書 Shipment 千m3

lumbers less than 7.5cm depth of minimum cross section, with less

than 4 times width larger than depth
m3 木材需給報告書 Shipment 千m3

squares 7.5cm or more depth and width m3 木材需給報告書 Shipment 千m3

lumber for boxes and packing m3 木材需給報告書 Shipment 千m3

floor boards m3 工業統計 Shipment 百万円

common plywood m3 木材需給報告書 Production 千m3

special plywood m3 木材需給報告書 Production 千m3

glued laminated timber m3 木材需給と木材工業の現況 Production 千m3

millwork, except fittings 円 工業統計 Shipment 百万円

prefabricated wooden buildings and structural members for housing m2 工業統計 Shipment 百万円

particle board m2 生産動態統計年報 Production 千m2

wooden boxes, except chipping boxes 円 工業統計 Shipment 百万円

miscellaneous wood, bamboo, rattan and willow products (including

painted products)
円 工業統計 Shipment 百万円

rolls of newsprint kg 紙・印刷・プラスチック製品・ゴム製品統計年報 Production ton

non-painted printing paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

painted printing paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

special printing paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

information paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

unbleached wrapping paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

bleached wrapping paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

sanitary paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

miscellaneous paper kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

exterior liner board, for corrugated liner board kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

corrugating medium liner board, for corrugated liner board kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

manila paperboard kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

white paperboard kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton

miscellaneous paperboard kg 紙･印刷・プラスチック製品・ゴム製品統計年報 Production ton
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

対象外 Fossil fuel

対象外 Fossil fuel

paraxylene Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

ethylene Fossil fuel

organic chemicals Fossil fuel

ethylene oxide Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

vinylchloride Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

styrene Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

organic chemicals Fossil fuel

rubber Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

phenol Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

062101 052111000

062101 052112000

204101 173211000

204101 173212000

204101 173213000

204101 173214000

204101 173311000

204101 173215000

204101 173216000

204101 173217000

204101 173221000

204101 173223000

204101 173224000

204101 173225000

204101 173226000

204101 173231000

204101 173239000

204102 173411101

204102 173411103

204102 173412000

204102 173413000

204102 173414000

204102 173415000

204102 173416000

204102 173417000

204102 173421000

204102 173422000

204102 173429000

204201 173611000

204901 173912000

204901 173919000

204902 173939000

204909 173929000

204909 173949000

205101 173511000

205101 173514000

205101 173527000

205101 173539000

crude oil L 資源・エネルギー統計年報 Production L

natural gas Nm3 資源・エネルギー統計年報 Production m3

synthetic butanol kg 化学工業統計年報 Production kg

synthetic octanol kg 化学工業統計年報 Production ton

synthetic acetone kg 化学工業統計年報 Production ton

acetic acid (including synthetic acetic acid) kg 化学工業統計年報 Production ton

ethyl alcohol, 95% conversion kg 化学工業統計年報 Production kg

ethylene oxide kg 化学工業統計年報 Production kg

ethylene glycol kg 化学工業統計年報 Production kg

propylene oxide kg 化学工業統計年報 Production kg

polypropylene glycol kg 化学工業統計年報 Production kg

ethylene dichloride kg 化学工業統計年報 Production kg

vinyl chloride monomer kg 化学工業統計年報 Production kg

acrylonitrile kg 化学工業統計年報 Production kg

vinyl acetate monomer kg 化学工業統計年報 Production kg

acetic anhydride kg 化学工業統計年報 Production kg

miscellaneous aliphatic intermediates kg 工業統計 Shipment kg

dimethyl terephthalate kg 工業統計 Shipment ton

terephthalic acid kg 化学工業統計年報 Production kg

styrene monomer kg 化学工業統計年報 Production kg

tolylenediisocyanate (TDI) kg 工業統計 Shipment ton

caprolactam kg 化学工業統計年報 Production kg

cyclohexane kg 化学工業統計年報 Production ton

synthetic carbolic acid kg 化学工業統計年報 Production kg

aniline kg 化学工業統計年報 Production ton

methylene diphenyl diisocyanate(MDI) kg 化学工業統計年報 Production ton

nitrobenzene kg 化学工業統計年報 Production ton

miscellaneous cyclic intermediates kg 工業統計 Shipment kg

synthetic rubbers (including synthetic latex) kg 化学工業統計年報 Production ton

chloro-fluoro-methane and chloro-fluoro-ethane (chloro-fluoro-carbon) kg 化学工業統計年報 Production ton

miscellaneous methane derivatives kg 工業統計 Shipment 百万円

miscellaneous plasticizers kg 工業統計 Shipment 百万円

miscellaneous coal-tar products kg 工業統計 Shipment kg

miscellaneous organic chemistry industrial products which are not

elsewhere classified
kg 工業統計 Shipment 百万円

phenol resin kg 化学工業統計年報 Production ton

unsaturated polyester resin kg 化学工業統計年報 Production ton

epoxy resin kg 化学工業統計年報 Production ton

miscellaneous plastic kg 工業統計 Shipment kg
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

対象外 Fossil fuel

PE (high density) Fossil fuel

PE (low density) Fossil fuel

PS Fossil fuel

PP Fossil fuel

PVC Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

PC Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

PET (0% rec.) Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

対象外 Fossil fuel

PUR Fossil fuel

propylene glycol Fossil fuel

formaldehyd Fossil fuel

205102 173516000

205102 173516100

205102 173516102

205102 173517000

205102 173518000

205102 173521000

205103 173524000

205103 173531000

205103 173532000

205109 173522000

205109 173523000

205109 173525000

205109 173526000

206101 174113000

206102 174211000

206102 174212000

206102 174213000

206102 174214000

206102 174219000

211101 181111000

211101 181112000

211101 181113000

211101 181114000

211101 181115000

211101 181116000

211101 181118000

211101 181121000

211101 181123000

211101 181124000

211101 181125000

211101 181126000

211101 182111000

212102 184111000

polyethylene kg 化学工業統計年報 Production ton

polyethylene, high density (HDPE) kg 化学工業統計年報 Production ton

low density polyethylene kg 化学工業統計年報 Production ton

polystyrene kg 化学工業統計年報 Production ton

polypropylene kg 化学工業統計年報 Production ton

vinyl chloride resin kg 化学工業統計年報 Production ton

polyamide resin kg 化学工業統計年報 Production ton

polyacetal kg 化学工業統計年報 Production ton

polycarbonate kg 化学工業統計年報 Production ton

methacrylic resin kg 化学工業統計年報 Production ton

polyvinyl alcohol kg 化学工業統計年報 Production ton

fluorocarbon resin kg 化学工業統計年報 Production ton

polyethylene terephthalate kg 化学工業統計年報 Production ton

cupra and acetate, long and short fibers kg 工業統計 Shipment ton

nylon long and short fibers kg 繊維・生活用品統計 Production ton

polyester long fiber kg 繊維・生活用品統計 Production ton

polyester short fiber kg 繊維・生活用品統計 Production ton

acrylic long and short fibers kg 繊維・生活用品統計 Production ton

miscellaneous synthetic fibers 円 工業統計 Shipment ton

gasoline L 資源・エネルギー統計年報 Production kl

naphtha L 資源・エネルギー統計年報 Production kl

jet fuel oil L 資源・エネルギー統計年報 Production kl

kerosene L 資源・エネルギー統計年報 Production kl

light oil L 資源・エネルギー統計年報 Production kl

heavy fuel oil A L 資源・エネルギー統計年報 Production kl

heavy fuel oil C L 資源・エネルギー統計年報 Production kl

lubricating oil (including grease) L 資源・エネルギー統計年報 Production kl

asphalt kg 資源・エネルギー統計年報 Production ton

liquefied petroleum gas (LPG) kg 資源・エネルギー統計年報 Production ton

hydrocarbon oil L 石油等消費動態統計調査・燃料受払表 Production l

petroleum gas Nm3 資源・エネルギー統計年報 Production kl

lubricating oil (not depend on petroleum refinery) L 工業統計 Shipment kl

asphalt paving admixture and tar paving admixture (including asphalt

block and tar block)
円 工業統計 Shipment 百万円
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

raw iron Metallic minerals

cast iron Metallic minerals

steel (light alloyed) Metallic minerals

steel (not alloyed) Metallic minerals

steel (high alloyed) Metallic minerals

electro steel Metallic minerals

blow steel Metallic minerals

copper Metallic minerals

zinc Metallic minerals

lead soft Metallic minerals

lead hard Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

aluminium 0% rec. Metallic minerals

aluminium 100% rec. Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

対象外 Metallic minerals

chromium Metallic minerals

manganese Metallic minerals

nickel Metallic minerals

palladium Metallic minerals

platinum Metallic minerals

rhodium Metallic minerals

sand (for construction) Non-metallic minerals

gravel (for concrete) Non-metallic minerals

NaOH Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

261103 231115201

261104 231115202

271101 241112000

271102 241211000

271102 241911000

271102 242112000

271102 242211000

271103 242311000

271109 241912000

271109 241913301

271109 241929000

271109 242911000

271109 242913000

271109 242919000

063101 054111000

063102 228111000

202101 172111000

202101 172119000

202901 172212000

202901 172215000

202901 172219000

crude steel, Linz-Donawitz converter process kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production ton

crude steel, electric furnace converter process kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production ton

electrolytic copper, allocation standard is pure amount mass kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production ton

zinc ingot, allocation standard is market price kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production ton

primary lead metal, allocation standard is market price kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production ton

solder and antifriction alloys 円 工業統計 Shipment 百万円

regenerated zinc and zinc alloys kg 工業統計 Shipment ton

regenerated aluminium and aluminium alloys kg 工業統計 Shipment ton

gold, from ore kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production g

silver, electrolysis, allocation standard is pure amount mass kg
鉄鋼・非鉄金属・金属製品統計年報

資源統計年報
Production kg

miscellaneous non-ferrous metals by primary smelting and refining 円 工業統計 Shipment 百万円

regenerated gold and gold alloys kg 工業統計 Shipment g

regenerated copper and copper alloys kg 工業統計 Shipment ton

miscellaneous regenerated non-ferrous secondary metals and non-

ferrous alloys
円 工業統計 Shipment 百万円

quarried stone, sand, gravel and cobble-stone kg 骨材需給表 Shipment kg

crushed stones 円 骨材需給表 Production kg

sodium hydroxide, 97% kg 化学工業統計年報 Production kg

miscellaneous soda industrial products kg 工業統計 Shipment 円

titanium oxide kg 化学工業統計年報 Production kg

carbon black kg 化学工業統計年報 Production kg

miscellaneous inorganic pigments kg 工業統計 Shipment 円
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

対象外 Non-metallic minerals

hydrogen Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

glass (coated) (not coated) Non-metallic minerals

cement Non-metallic minerals

cement Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

ceramic Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

gypsum Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

対象外 Non-metallic minerals

CaO Non-metallic minerals

202902 172311000

202902 172312000

202902 172313000

202902 172315000

202902 172319000

251101 221111000

251101 221113000

251101 221211000

251101 221212000

251101 221219000

251102 221711000

251102 221712000

251102 221713000

251109 221311000

251109 221319000

251109 221411000

251109 221919000

252101 222111000

252101 222119000

253101 224111000

253101 224211000

253101 224411000

253101 224413000

253101 224419000

253101 224511000

253101 224512000

259101 225119000

259101 225219000

259109 223112000

259109 229612000

259901 226111000

259901 226211000

259901 226913000

259901 226919000

259902 227111000

259902 227919000

259909 228311000

259909 228511000

259909 229411000

259909 229711000

oxygen gas (including liquefied oxygen) Nm3 化学工業統計年報 Production m3

hydrogen gas Nm3 化学工業統計年報 Production m3

dissolved acetylene kg 化学工業統計年報 Production ton

nitrogen Nm3 化学工業統計年報 Production m3

miscellaneous compressed gases and liquefied gases Nm3 工業統計 Shipment kg

sheet glass 2mm換算箱 工業統計 Shipment 2mm換算箱

polished plate glass 2mm換算箱 窯業建材統計年報 Production 2mm換算箱

laminated glass m2 窯業建材統計年報 Production m2

reinforced glass m2 窯業建材統計年報 Production m2

miscellaneous flat glass m2 窯業建材統計年報 Production m2

glass fiber (tow) and its products kg 窯業建材統計年報 Production kg

glass fiber (line) and its products kg 窯業建材統計年報 Production kg

optical fiber strands 円 工業統計 Shipment 円

optical glass materials (including ones for glasses) kg 窯業建材統計年報 Production kg

miscellaneous glass processing materials 円 工業統計 Shipment 円

glass containers for drinks kg 窯業建材統計年報 Production kg

miscellaneous glass and its products which are not elsewhere classified 円 工業統計 Shipment 円

portland cement kg 窯業建材統計年報 Production kg

miscellaneous hydraulic cement kg 工業統計 Shipment 円

sanitary pottery 円 工業統計 Shipment 円

Japanese-style ceramic tableware kg 窯業建材統計年報 Production kg

insulators and insulating tubes kg 窯業建材統計年報 Production kg

fine ceramic IC boards and fine ceramic IC packages (sintered and

unmachined)
個 窯業建材統計年報 Production 個

miscellaneous pottery for electricity 円 工業統計 Shipment 円

scientific and industrial ceramic products, except industrial fine

ceramics
円 工業統計 Shipment 円

scientific and industrial fine ceramics (sintered and unmachined) 円 工業統計 Shipment 円

miscellaneous fire bricks kg 窯業建材統計年報 Production kg

miscellaneous unshaped refractories kg 窯業建材統計年報 Production kg

glazed and salt-grazed roofing tile 個 全陶連 Shipment 個

gypsum board and its products m2 窯業建材統計年報 Production m2

artificial graphite electrodes kg 窯業建材統計年報 Production kg

carbon fiber kg 窯業建材統計年報 Production kg

special carbon products kg 窯業建材統計年報 Production kg

miscellaneous carbon and graphite products which are not elsewhere

classified
円 工業統計 Shipment 円

natural abrasive grains and artificial abrasives 円 工業統計 Shipment 円

miscellaneous abrasive products 円 工業統計 Shipment 円

cut-stones and stoneware products 円 工業統計 Shipment 円

minerals and stones crushed or otherwise treated 円 工業統計 Shipment 円

rock wool, slag wool and its products kg 工業統計 Shipment kg

raw lime kg 化学工業統計年報 Production kg
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Target material in van del

Voet et al.(2013)
Type of material IO code IDEA code IDEA goods name IDEA unit Statistical data source

Production

or shipment

Unit in

statistics

gypsum (raw stone) Non-metallic minerals

clay and loam Non-metallic minerals

concrete Non-metallic minerals

limestone, dolomite Non-metallic minerals

rockwool Non-metallic minerals

NaCl Non-metallic minerals

chlorine Non-metallic minerals

HNO3 Non-metallic minerals

H3PO4 Non-metallic minerals

HF Non-metallic minerals

H2SO4 Non-metallic minerals

NH3 Non-metallic minerals

Al2O3 Non-metallic minerals

FeSO4 Non-metallic minerals

sulphur Non-metallic minerals

HCl Non-metallic minerals

Ca(OH)2 Non-metallic minerals

barite Non-metallic minerals

bentonite Non-metallic minerals

zeolite Non-metallic minerals

refrigerants Non-metallic minerals

anorganic chemicals Non-metallic minerals

phosphate rock Non-metallic minerals

K - salts Non-metallic minerals

kieserite Non-metallic minerals

NH3NO3 Non-metallic minerals

K2SO4 Non-metallic minerals

(NH4)2SO4 Non-metallic minerals

Ca(NO3)2 Non-metallic minerals

K(NO3)2 Non-metallic minerals

CaNO3NH3 (CAN) Non-metallic minerals

urea Non-metallic minerals

urea - NH3NO3 (UAN) Non-metallic minerals

superphosphate Non-metallic minerals

tripelsuperphosphate Non-metallic minerals

PK - fertiliser Non-metallic minerals

ammonium phosphates Non-metallic minerals

NPK - fertiliser (2 vars) Non-metallic minerals

pesticides (Dutch profile) Non-metallic minerals

soda Non-metallic minerals

water (decarbonated)

water (demineralised)

259909 229919000
miscellaneous ceramic, stone and clay products which are not

elsewhere classified
円 工業統計 Shipment 円
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ÞȐ 91 120 212 213 
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3,)�1��9-�5ɃĔ4-�/ŗŤ5ǦȐǒ0ȴěƭ�GJIÀɟ1Ƴ3IÀɟ�3!J/�I�1�

IDEAversion20Ȑǔ�0�3�đȠƟȧ�á?J/�I�1ǒ�G�đȠƟȧŏ1"/6ŤǁǍ�aaē393,/�

I�)*"�Ƀ�ɇǒ�ŤǁǍ0ȲÇ")ƟȧC1I� 

� ɖɃĔɆƟȦƍ4ɎLIƟȧ4-�/ŖćǁǍ(van del Voet et al.�2003)1żȫ$I1�glass (coated) (not coated)a

ceramic �ǢÀÊ!J�œ)3Ɵȧ�đȠ13I�Ŕ�ƫƬɝ�Ē!��1�Gā95ÊĈƟȧ�đȠĀ13H�Ťǁ

Ǎ5đȠƟȧ�ē393,/�I�3��ŖćǁǍ(van del Voet et al.�2003)4��/��ǀ��ǀÃ�ǂƿ��b|�k�

�\�Z��k���%JCđȠ13,/�)��Åǲ3-6�\�Z��k�5ÔťŒ01I�1�G�ƪüĨɘ�

ɀȈȐ�!J/�)1Ǳ�GJI�ŤǁǍ06��ƫ\�Z��k�a�b|�kȇå�MđȠĀ1"/�I(~ II.4.2(2)-c

ÕƜ)�3��ƫƬɝ�Ē!�)B4đȠ�GĀJ)ÊĈƟȧ46ƪüĨɘ5Ă�3C5�á?J/�IÛǷĳ�1H�

ĥ�Ǩ�ŭȑMȃ,/�9İȉ�1I� 

� ���ŤǁǍ06đȠƟȧȹċ5ȜƩĳ�ǪǯĳMà�!&IŔƄMůǗ")�'5ǥŨ�ŖćǁǍ(van del Voet et al.�

2003)1ż<đȠƟȧ5ǫŏ6ĂĜ4ýÇ")��đȠ�GĀJ)ƟȧC1,)��ȱ")Ļɚd�e6đȠƟȧŏMj

�e5Øɓ�ČŕÛǷ3200ǈġ4$I)B5C501H�ǦȐj�e5Ő±�ȷB7đȠƟȧŏMĿĦ$I�16Û

Ƿ01I� 

�

 �



 

 56 

(3) K�i�1?.����lFO���u 
 

� 4.2(2)4��/ȹċ")Ɵȧ4-�/�ĩȱ$I4.3(2)5ŔƄ0�1Î£1)H5ƪüĨɘMȗǔ")� 

�

mi�g�

� ƫƟȦƍ4ɎLIđȠƟȧ1Î£1)H5ƪüĨɘMņȐ")ǥŨMa II.4.2(3)-a�a II.4.2(3)-d�ƪüĨɘ5»ȔM

a II.4.2(3)-e4ǅ$�ȭŮ�ƲƬ�ƑŮȇå06�a II.4.2(3)-a�a II.4.2(3)-b	
 �̧ ¦Ʒ1"/�ƲƬ�ȭŮ5�+ǋƟ�

ŨƟɟ5¯�Ă�9�ŷ�0ɁȀɟ�'"/ƑŮ�Ǩ9²à�ȊGJI�¬Â4@I1�ȭŮ�ƲƬȇå06�a

II.4.2(3)-a	
 ��'5�Ȟɟ���Ēɥ���ǵƭƞ���"�)�ɨ�Ėūöɩ���ǵɤ�5ƪüĨɘ�Ă���ƑŮ06�a

II.4.2(3)-b	
 ��?�Kɟ��)�ɟ���-�ɟ���9ɟ����ɟ�32�Ă���ţťȇå06�a II.4.2(3)-c	
 �Î£

�Ƴ3IC5�Ɖñ"/�I)BÎǟ3żȫ60�3���m3Î£1)H5ƪüĨɘ06��8�Ȏɟ��8�Æɟ��ǖ

Ȣ�ǿȵƭ�ǣť��ŝȴÞŦ�1ȇťɟ�Ă��¯Mǅ"/�I��ɓĹť�a�ƠŹÞŦ�5Ŕ�ȇťɟFHCÇĖ

ġ�ɢ���ţť5Ƈȥɂ�ē3�)B�ȦƍƇȥ5ɛõ0ƪüĨɘ�Ē!93H�ȇťɟFHCĒ!3ƪüĨɘ13

,/�I��Ŕ�ïòÃƭ5ƪüĨɘ6��ŝȴÞŦ��ƠŹÞŦ��ĠŦ��ɓĹť�4��/�Ėù5őò�Ĩɘ"/

�ƻđƷ4Ă�93,/�I�Ǡȇå06�a II.4.2(3)-d	
 �Ǡɟ5ƪüĨɘ�ŦǠɟ5ƪüĨɘFHCĂ���ƪüĨ

ɘ5»ȔMȊI1�a II.4.2(3)-e	
 �ÝƟȧ[��u0�Ă�3ÆÞMǅ$Ĩɘɛõ�Ă�9Ƴ3,/�I�ȭŮ�ƲƬ

ȇå6�¸¦Ʒ4ïòÃƭ�òƨƌŞÊ�ȻĚõĂžƀũ��0CïòÃƭ5ƪüĨɘ�Ă��54đ"/�ƑŮȇå

6�Δǻ5To�Y�Ƈȥ4ɎLIòƨƌŞÊ�ȻĚõĂžƀũ5ƪüĨɘ�Ă���?)�ţťȇå6�ȦƍƇȥ0

ƪüĨɘ5=1N2MÏB�Ǡȇå06�òƨƌŞÊ�ȻĚõĂžƀũ4-.��ïòÃƭ�ȦƍƇȥ�ĢŬƟ5ƪü

Ĩɘ�Ă�3ÆÞMÏB/�I�ţťȇåFHCǠȇå5Ŕ�ÇĖġ�ɢ9To�Y�MƇȥ$I)B01I��

�
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�

a II.4.2(3)-a�K�i��?.����lFO��mi�g��a*pn�B	
 �

0 50 100 150 200 250 300 350 400 450 

}�(kg) 
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��>���(kg) 
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�	
 �, �NkP�a�kP�tI(kg) 
141, �NkP�a�kP�tI(kg) 

2;4:, �NkP�a�kP�tI(kg) 
��, �NkP�a�kP�tI(kg) 

	
 �
, a�kP(kg) 
69:, a�kP(kg) 

)730(kg) 
��%'��(kg) 

8.,(kg) 
����(kg) 

��>�����(kg) 
�	
 	'(kg) 
�'
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��>�j��(kg) 
�	
 ��, =ZkP(kg) 

��� 
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���(kg) 

D�, �NkP�a�kP�tI(e) 
�'�	
 (kg) 

 `�@y¤�¥(kg) 
>�C��%�	
 ��>������@y(Tw*5��*5&�

�<(kg) 
��>�����y(kg) 
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(-:Y�R� AFU()+/:1� �^F� �vs�� =�n^¤qL¥� =�n^¤Sp¥� �_n^¤qL¥�

�_n^¤Sp¥� N~ucF� �[OSprh� MNE�� \ly� Wi¡F�
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�

a II.4.2(3)-b K�i�1?.����lFO�(mi�g�ha�B) 

�

a II.4.2(3)-c K�i�1?.����lFO�(mi�g�[]�B)  

�

a II.4.2(3)-d K�i�1?.����lFO�(mi�g�w�B) 

0 2 4 6 8 10 12 14 

�
�U(kg) 
���U(kg) 

��U���U(kg) 
��
U(kg) 
	
 �U(kg) 
��U(kg) 

��$�WU(kg) 
�����(kg) 
�	UXMY(kg) 
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��U(kg) 
��U(kg) 
��U(kg) 

I08TX'Z+<*%Y�
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X
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�

��"5L1� &)3��� "!� R9)� OFDN� #S@9XB,Y� #S@9X2AY� J:@9XB,Y�

J:@9X2AY� .HE;)� Q6/2AC=� -.(K� 7?G� 4>V)�

0 2000 4000 6000 8000 10000 12000 14000 16000 18000 

Iq(m3) 
�	
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�	
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_H�bjZ�aH(m3) 
;I(m3) 

j"H(=$�n�)(%) 
Di*I(m3) 
VM*I(m3) 
oAH(m3) 

!7=`ZGda\HC(m2) 
���
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G_q(B_�n�)(%) 

����G�]����	
 �
�^d,(2c�+	)(%) 

X3>ps%u-F) t�

U
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s
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F
)
 
t
�

���9[4� #(6������� l?(� gTRf� �mN?sP.t� �mN?s5Ot� Y@N?sP.t�

Y@N?s5Ot� 0WSE(� k:15OQJ� /0&Z� <LU� 8Kr(�

0 2 4 6 8 10 12 14 16 18 20 

;V4$U(kg) 
`+3"�QU(kg) 
+3"�QU(kg) 
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9*QU(kg) 

>��	
 �XU(kg) 
��	
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.XQ���, D���#U(kg) 
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	��2S-� � 0	
�
��� ]8 � ZKIY� �^E8cG&d� �^E8c/Fd� P:E8cG&d�

P:E8c/Fd� (NJ< � \5)/FH@� '(�Q� 6BL� 1Ab �
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�

a II.4.2(3)-e K�i�1?.����lFO��5�(mi�g��a*pn*ha�B) 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

°¿(kg) 
~è(kg) 

� X Ðâ(kg) 
�3�,(kg) 
!/��,(kg) 


+�., àq�s��Ï�s §k(kg) 
���, àq�s��Ï�s §k(kg) 
AIA, àq�s��Ï�s §k(kg) 
FSIQ, àq�s��Ï�s §k(kg) 

��, àq�s��Ï�s §k(kg) 
���, �Ï�s(kg) 
KPQ, �Ï�s(kg) 

7LG?(kg) 
%�/3��(kg) 

O=;(kg) 
�&��(kg) 

� X ÊÆÉâ(kg) 
���3(kg) 
�3�3(kg) 

� X �Éâ(kg) 
����, V��s(kg) 

$��)�, V��s(kg) 
.3�(kg) 

����(kg) 
'�3(kg) 
**(kg) 

�
é�|ê(kg) 
$��(kg) 

`Å, àq�s��Ï�s §k(�) 
�3��(kg) 

ä�´[¬éÇê(kg) 
X�_â�/��� X áã´Â¹[¬(yª9J�²9J2Ý�)(kg) 

²U(kg) 
� X ÚÖ²³¬(kg) 

çh(kg) 
Ä´«(kg) 
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Äç(kg) 

� X µ³¬, ã´�¢·´(^) 
­´�³¬(®¯�2l()(^) 

&
0â(kg) 
���â(kg) 

��â�&�â(kg) 
�1�â(kg) 
	
 �â(kg) 
��â(kg) 

� X æâ(kg) 
%��	�(kg) 

�
âéÒê(kg) 
��'(kg) 
 .â(kg) 
�#â(kg) 
��â(kg) 
�â(m3) 

"
câ(m3) 
"
Îâ(m3) 

½�RÈØ´WÁ�(m3) 
��(m3) 
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�t´À(kg) 
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6<Q�¸v� \ez67:>QA� Û�e� Ô©¦Ó� VÜ¡�é¤oê� VÜ¡�éx£ê� ²�¡�é¤oê�

²�¡�éx£ê� q±¨�e� Ù�rx£¥�� pqa´� ��¬� }�åe�
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>q�g�

ÊƿȦƍ4ɎLIđȠƟȧ1Î£1)H5ƪüĨɘMȗǔ")ǥŨMa II.4.2(3)-f�ƪüĨɘ5»ȔMa II.4.2(3)-g4

ǅ$�1kg 1)H0żȫ0�IƟȧ4-�/ȊI1�a II.4.2(3)-f	
 ��:,ǡŴǸ��X~u�ɋǬǩǜ�ƾǬǩ�Pbi

�kɋǬǩǜ�ƾǬǩ�a�'5�5ÞĹǬǩ��x�V�wo�k��Z��s�U�|e��Z��s�U�Te��

�Ă���Î£6Ƴ3IC55ƿƂȇå�Wc����ms^��`ShkƝŒ��ƔƂ��ȪƂ��ɀƂ�326��Ǻ

Ʒ3żɀMĵċ")ùÞ�̧ ¦1żȫ"/Ē!�¯13,/�I��Ⱥ5ȇåMɐ�7�Î£1)HƪüĨɘ5Ă�!

6���F'�Ǭǩɟ�u�aghZɟ�šŵÊĈȇå�ƿƂȇåɟ��ǺƷ3żɀMĵċ")ùÞ	
 5ɚ13I�?)�

ƪüĨɘ5»ȔMȊI1�a II.4.2(3)-g	
 �¸¦Ʒ4ïòÃƭ�òƨƌŞÊ�ȻĚõĂžƀũ5Ĩɘ�Ă���ÆÞ1"

/6Ē!�3�GC�ȾĳÊ�5ĨɘC¸¦Ʒ4Ǆș0�I�?)��Ⱥ5ȇå46��Ud�ĕǃþ�5ĨɘC1I�

?)��ÔƂ��ăƚWa�324-�/6��ȦƍƇȥ�5ÆÞCĂ���1�ƠĮ01I�� �
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�

a II.4.2(3)-f K�i�1?.����lFO�(>q�g)  
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�

a II.4.2(3)-g K�i�1?.����lFO��5�(>q�g) 
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�L�i�g�

� ɃĔɆƟȦƍ4ɎLIđȠƟȧ�Î£1)H5ƪüĨɘMņȐ")ǥŨMaII.4.2(3)-h�ƪüĨɘ5»ȔMaII.4.2(3)-i

4ǅ$�ɀɂÎ£0ȊI1�a II.4.2(3)-h	
 ��ɃòɃ��ð®Ʒ4Ă�9�'J4�Ƀ½ƫòɃ��ɇ��Ǩ�/�I�

ŷ�0��ɕžɈ����ɅòɃ�13I��Ɵȧɍ5Ę��5ÀɁ1żȫ"/CɞȂ4Ă���?)�ƪüĨɘ5»Ȕ

MȊI1�a II.4.2(3)-i	
 ��ɃòɃ��ɇ��ɕžɈ��6N*�4-�/6�ȦƍƇȥ�Ă�3ÆÞMÏB��ɃòɃ��ɇ�

4-�/6�ȦƍƇȥ�'5Ĩɘ5=1N2MÏB/�I�ȦƍƇȥ6ɕžɈ4��/CżȫƷĂ��ÆÞMÏBI�

'5�4-�/6�Ơ4òƨƌŞÊ�ïòÃƭ�ȻĚõĂžƀũ�Ă�3ÆÞMÏB�ŷ�0ƫķŻĳ�Ăž	
 �ȾĳÊ

5Ĩɘ�Ǆș0�I��ɕžɈ�4-�/6��1żȫ"/ƫķŻĳ�ſî	
 1ƫķŻĳ�Ăž	
 5ÆÞ�Ă����

�

�

�

a II.4.2(3)-h K�i�1?.����lFO�(�L�i�g)  

ƅɬ�ë6�ɃĔɆƟȦƍ4ɎLIđȠƟȧ$</��ë6�ɃòɃ�ɇ�Ƀ½ƫòɃMɐ�/Ȇǅ")C5� 
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a II.4.2(3)-k K�i�1?.����lFO��5�(��L�i�g) 
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a II.4.3(1)-c�K�i�4���y�%+$��L�i�g	
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(2)� Y\�i�:o4-�zlF�|*lFO��S� 
�

4.2(3)0ȗǔ")đȠƟȧ1Î£1)H5�Ɔ°5ƪüĨɘ�4.3(1)0Ő±")ǦȐj�eǒMƭ�/�ŗŤ5ƟȧÃ

ƭ4 �ƪüĨɘMņȐ")�?)�ƪüĨɘ1ßŰ5Ǳ�Ŕ0ÝđȠƟȧ�ƫ@¿$�Çª¯MņȐ")�đȠŢɍ

61990�2010ğ01I� 

�

(a) S�Xd 

đȠƟȧ5�Ɔ°5ƪüĨɘMņȐ$I41),/6�ft�VR�kMǱĸ$Iİȉ�1I�ȹċ")đȠƟȧ�

�5đȠƟȧ5ÔťŒ13,/�IùÞ�1I�G01I�'�0��5đȠƟȧ5ÔťŒ13,/�IđȠƟȧ5ƪ

üĨɘ6ħȘƟȧ5'J�GŅɐ$I�11")�º¦Ʒ46�đȠƟȧ1Î£1)H5�Ɔ°5ƪüĨɘvZk�

(!"!")4�'J(JIDEAversion25ƫƬɂvZk�(!)1ft�VR�kMŅɐ$I«ŏvZk�(!)M�#/�đȠƟ

ȧ5�Ɔ°5ƪüĨɘ(!!")Mǔ¿")��Çª (̄!!")CßŰ5Ǳ�Ŕ01H�đȠƟȧ1Î£1)H5�Ɔ°5�Çª

¯vZk�(!"!")6đȠƟȧ5ƫƬ4��/í»0ƫ@¿!J)�Çª¯MȐǔ")C501I��Çª¯46�1990

ğ�1995ğ�2000ğ�2005ğ�2011ğ5ƬŮȶɎȆ5¯MČȧÊ"ƭ�)(2011ğ÷Ǝ)� 

!!" = !"!"!" 
!!" = !"!"!" 

� «ŏvZk�(!)Mǔ¿$I41)H�IDEAversion25Ľ·«ŏȃÁAMaII.4.3(2)-a5F�44-5t�hZ4ÀÆ"

)���0ɪt6đȠƟȧ�o6đȠĀ5Ȣ�̂ �qa01H�!!!6đȠƟȧ4đ$IđȠƟȧ5Ľ·«ŏȃÁM�!!!6đ
ȠĀ5Ȣ�^�qa4đ$IđȠĀ5Ȣ�^�qa5Ľ·«ŏȃÁM�!!"6đȠĀ5Ȣ�^�qa4đ$IđȠƟȧ
5Ľ·«ŏȃÁMȆ$��51��«ŏvZk�!6��5ǒĤFHǔ¿!JI� 

!" − ! ! = !!! + !!"(! − !!!)−1!!" ! 
��0�!"6Î£vZk�01H�(! − !!!)!!6�! + !!! + !!!! +⋯+ !!!!"0ǔ¿")� 

 

!!! !!" 

!!" !!! 
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!!" = !!"(! − !!!)!! 
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� �ȒMƭ�I�14FH�đȠƟȧ�Î£1)H5�Ɔ°5ƪüĨɘvZk��!"!	
 ��Çª¯vZk��!"!	
 M�
Ĥ5F�4ǔ¿$I�1�ÛǷ01I��

!"! = !!/!" 
!"! = !!/!" 

� ��MC14�đȠƟȧ i?)6¸đȠƟȧ5ƪüĨɘ(e!�e!"!)��Çª (̄!!�!!"!)Mǔ¿")��J6�ǔ¿"
)ƪüĨɘvZk�5ĹÀ(!!"#�!!")��Çª¯vZk�5ĹÀ(!!"#�!!")MÞȐ")C501I�4.2(3)0ȗǔ")

đȠƟȧ1Î£1)H5�Ɔ°5ƪüĨɘ6�Ȓ5e!01I��
e! = !!"# + !!" 

e!"! = !!
!

= !!"#
!

+ !!"
!  

!! = !!"# + !!" 

!!"! = !!
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= !!"#
!

+ !!"
!  

� 3��ƪüĨɘ5ǦÞ4-�/6��Qs^QZ�ƪüĨɘȖªĻƄLIME2(Life-cycle Impact Assessment Method based 

on Endpoint Modeling ver.2)Mƭ�)��

�

(b) lFO��S�x_ 

4��K�i��

?%�¸/5đȠƟȧ5Ãƭ4 �ƪüĨɘ5ņȐǥŨMa II.4.3(2)-b�a II.4.3(2)-e4ǅ$�1990�2010ğ4��

IŗŤ5ƟȧÃƭ4 �ǫƪüĨɘ6�2008ğ5ǤƊÑŵ5ĨɘMÚ�/2009ğ4ǾĝƋē")��¸¦Ʒ46�=

>ų7�0ņǇ"/�I1ņȐ!J)�ŗŤ5ăƚȦƍǒƇȥɂ6�5ɍǞ40%Ƌē")��ƪüĨɘ5ȍƘ�G6İ

%"CƋē5²à�ȊGJ3��1�ǅæ!J)� 

ŠCĂ�3ƪüĨɘMǅ")Ȧƍ5ǉɟ6ƫƟȦƍ01H�ɃĔɆƟȦƍ�ÊƿȦƍ�ɖɃĔɆƟȦƍ5ɚ13,)

(a II.4.3(2)-b�a II.4.3(2)-c)�ƫƟȦƍ5ƪüĨɘ6���F' 50%MÏB�'5ÆÞ6aaƋē²à�ɃĔɆƟȦƍ

Ãƭ5ƪüĨɘ6Ĭý²àMǅ"�̧ ¦5Ǟ20%MÏBIǥŨ13,)�ÊƿȦƍ5ƪüĨɘ6�̧ ¦515%ǈġ01

,)C55�2010 ğ46 20%ǈġ?0ýÇ"�ɖɃĔɆƟȦƍ6�¸¦1"/ÏBIÆÞCǧđɂ4-�/CaaƋ

ē²à�@GJ)��5ɍ5ăƚȦƍǒƇȥɂ5ĂĜ3Ƌē6ǀÃ�ǂƿ5Ƌē4FIC501I���JG5ɖɃĔ

ɆƟȦƍ5Ãƭ4FIƪüĨɘ6Ē!9�ăƚȦƍǒƇȥɂ5Ƌē�ƪüĨɘ5Ƌē4ƺńƷ4ȣƣ"/�3��1�

ǅ!J)�ăƚȦƍǒƇȥɂ5Ƌē�ƪüĨɘ5Ƌē4ď�"/�3�Ƣƃ�ǅæ!J)�16��ĩ5ƪüōǓ5đ

ȠM½Ǳ$IİȉĳMǅæ"/�I� 

ƪüĨɘɛõÂ0ȊI1(a II.4.3(2)-d�a II.4.3(2)-e)�̧ ¦1"/�ïòÃƭ�ŠCĂ�9(50�60%ǈġ)�ŷ�0ò

ƨƌŞÊ(Ǟ 20%)�ȦƍƇȥ�ȻĚõĂžƀũ(Ý 10%ǈġ)13,)�đȠŢɍ�5»Ȕ4-�/6�Ă�3ÿÊ6Ȋ

GJ3�,)� 
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a II.4.3(2)-d Y\�i�:o4-�zlFO��Ss(O��E9) 
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mi�g�

ƫƟȦƍ4ɎLIđȠƟȧ5Ãƭ4 �ǫƪüĨɘ5ņȐǥŨMa II.4.3(2)-f�a II.4.3(2)-j4ǅ$��ȱ51�H�

¸¦Ʒ46Ƌē²à41I� 
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GJ3�,)� 
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å6żȫƷĒ!�¯Mǅ")��J6�ȭŮ�ƲƬ�ţť�Ǡȇå5ÔŒ4��LIïòÃƭaȦƍƇȥ5Ĩɘ�Ă�

�)B1Ǳ�GJI�ȳ4�ïòÃƭ5ĨɘMÚ�3�ƑŮ�ƻđƷ4Ē!�¯Mǅ$ǥŨ13,/�I��Ƥǘ��ƫ

���ǵɤ��ǵƭƞ��ɤÓ��Ēɥ�324-�/C�ǳ§ɗǌaɡŒà�ïòÃƭ�Ă�9Ĩɘ"/�I�3���Ƥ
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a II.4.3(2)-g Y\�i�:o4-�zlFO��5��Ss(mi�g)(i�"(+&9) 
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II.4.3(2)-l Y\�i�:o4-�zlFO��5��Ss(>q�g)(i�"(+&9) 
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>q�g�

� ÊƿȦƍ4ɎLIđȠƟȧ5Ãƭ4 ��Çª¯5ņȐǥŨMa II.4.3(2)-ahɭa II.4.3(2)-ak4ǅ$�¸¦Ʒ46�

1995ğ?06ýÇ0ņǇ"/�)��'J�ɏ2005ğ?0ų7��'5ĩ6Ƌē²àMǅ"/�I�2008ğ5ǤƊÑ

ŵ5ĨɘMÚ�/2009ğ4��/ƻđƷ4Ă�3ƋēĜMǅ")� 

Ɵȧ[��uÂ4ȊI1(a II.4.3(2)-ah�a II.4.3(2)-ai)�ŠCĂ�3�Çª¯Mǅ")56�ƿƂƿƗȇå01H��

1ż"/6�10­ǈġ5¯13,/�I�ŷ4�u�aghZ�šŵÊĈĖŮȇå1Ǩ9�šŵÊĈĖŮȇå�u�a
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a II.4.3(2)-ai Y\�i�:o1m�6-��zI</1�Ss(>q�g)(i�"(+&9)  
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a II.4.3(2)-ak Y\�i�:o1m�6-��zI</1�Ss(>q�g)(K�i�9) 

0 1000 2000 3000 

Un�

]v�!�

Wd2%.E@�

Wd��%.E@�

Wd�")C�

��(Wd���X�) 
�S�&AC�

�&AC�?�E@�

�S3B0AC�

7?3B0AC�?�E@�

H\S�&AC�

\S/,@<.8E�

��?B,)?@�

��/,@<.8E�

um���

�	I	��g�G�x�

�&@�@�E@, 95%e|�
 ;&@(A1%AE)�

(A1%@��

!&AC<.8E�

)?AC �$��-E)(TDI) 
�3B>�%:�

��B4��C�

Wd1�.E@�

�,?C�

;&AC 1�,@ �$��+E)(MDI) 
,)B5C#C�

�	I	ycG�x�

1�.E@k��

F�Y7?�!(@k��

7?�&AC�

�_b7?�&AC�HDPE��
K_b7?�&AC�

7?!&AC�

7?3B0AC�

\S/,@k��

;%�?@k��

7?/,@�@�E@�

7?�9*�k��


��k��

7?�&AC(A1%AE)�

�7��k��

7?�"%E@�

7?�E6-E)�

�	I	3>!&'��

Wd�:(Wd>('�!�X�) 
�B@1@�@;%C��B@1@�@�%C(1BC) 

�	I	;%C�`Z�

�	I	�E@%E@�Z�

�	I	V[Q�

�	I	I�P����	
 hlS^aj�Z�

�=3>���~Dz��D�"(E)���~Dz���

+�BC���~Dz���

7?�!(@���~�

7?�!(@z���

��?@���~Dz���

�	I	Wd���

�$?C�

+1��

 �')wfn�

sn�

�n�

A�n�
C�n�

rqn(�?E!�X�) 
�!1�@)�

oS{n�!�LPG��
tSm�n�

{n�!�

rqn({n}��
��	
 �	) 
�!1�@)��pWiD%E@��pWi(�!1�@)2B'�D

JRLM�TNO��

2010 2000 2000 1995 1990 



 

 98 

�L�i�g�

ɃĔɆƟȦƍ4ɎLIđȠƟȧ5Ãƭ4 ��Çª¯5ņȐǥŨMa II.4.3(2)-al�a II.4.3(2)-ao4ǅ$�̧ ¦Ʒ46�

1995ğ?06ų7�²àMǅ")���ɏ2000ğ?0Ƌē"�'J�ɏ6ýÇ")C55�2008ğ5ǤƊÑŵ5Ĩɘ

MÚ�/aaƋē")� 

Ɵȧ[��uÂ4ȊI1(a II.4.3(2)-al�a II.4.3(2)-an)�ŠCĂ�3�Çª¯Mǅ")56�'5�5ɃĔ(̧ ¦570%

��)01H�2000ğ?0Ƌē²àMǅ")ĩýÇ4ȩ#/�I�Ǩ�/Ʉ(̧ ¦5 20%��)�Ǩ��1995ğ?06ý

Ç²àMǅ")ĩ�ų7�²àMǅ")� 

¬ÂđȠƟȧ4-�/ȊI1�a

�	����	
 �(
	
 �ŠCĂ���Çª¯13,/�I56��ɖɄɃĔ��ŷȇɊ�Ǜȇ

4FIC5	
 �01I��5Ɵȧ5�Çª¯6�Ơ4�Ɔ°5ǹÉȨȺå�ɉŦ320ƴƫ$I�Çª¯5ĨɘM��

/�)�ƵɃ32�Ĩɘ"/�IC51Ǳ�GJI���ĩ�á?JIɃĔǉ5»Ȕ32MǄș"ǛŪ$Iİȉ�1I�

�ɖɄɃĔ��ŷȇɊ�Ǜȇ4FIC5	
 �4Ǩ�/Ă�3¯Mǅ")Ɵȧ6�ǚɉ�ȩƖƄ	
 �ǚɉ�ɕƖƄ	
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a II.4.3(2)-am Y\�i�:o1m�6-��zI</1�Ss(�L�i�g)(i�"(+&9) 
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a II.4.3(2)-ao Y\�i�:o1m�6-��zI</1�Ss(�L�i�g)(K�i�9) 
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��L�i�g�

ɖɃĔɆƟȦƍ4ɎLIđȠƟȧ5Ãƭ4 ��Çª¯5ņȐǥŨMa II.4.3(2)-apɭa II.4.3(2)-as4ǅ$�̧ ¦Ʒ4

6Ƌē²à41H�Ơ4ȯğĂ�9Ƌē"/�I� 

Ɵȧ[��uÂ4ȊI1(a II.4.3(2)-apɭa II.4.3(2)-ar)�ŠCĂ�3�Çª¯Mǅ")56�'5�ǐŮ�ïƿȇå

01H�Ǩ�/Ńƿ�ǀ�ǀÃ�ǂƿ�W�a�W�aȇå�'5�ɆƟ�b|�k5ɚ13,)�'5�ǐŮ�ïƿ

ȇå5�Çª¯6�Ǟ60%MÏB�ǧđɂ6Ƌē")�Ńƿ�ǀ�ǀÃ�ǂƿ��/Cǧđɂ5Ƌē²à�ȊGJ)�

¸¦5»Ȕ1"/6�W�a�W�aȇå5ýÇ²à1�Ńƿ�ǀ�ǀÃ�ǂƿ5Ƌē²à�ȊGJ)� 

¬ÂđȠƟȧ4-�/ȊI1(a II.4.3(2)-as)��'5�5�4Àɟ!J3�Ɨǡȇå��ɞȂ4Ă�3¯Mǅ"�'5

�ǐŮïƿȇå[��u5�Çª¯Mơĥ"/�I�Ǩ�/��Ńƿ�ǀ�ǀÃ�Ʀƿ���ǂƿ���ȅƫɑè���'5

�5�4Àɟ!J3�W�a�ßȇå�32�Ǩ9��%JCƋē²àMǅ"/�I� 
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a II.4.3(2)-aq Y\�i�:o1m�6-��zI</1�Ss(��L�i�g)(i�"(+&9) 
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a II.4.3(2)-as Y\�i�:o1m�6-��zI</1�Ss(��L�i�g)(K�i�9)  
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(3)� ��.�'!)3y�2�c�*`� 
�

� ��06�Ɏȶ$IyZ�3ǦȐ1"/ŗŤ5ƌčÈŨWał¿ɂ(ƪüƼ�2012)Mƭ��ŤǁǍ0ņȐ!J)ƌč

ÈŨWał¿ɂ15żȫMȃ,)�~ II.4.3(3)4ǅ$ȴH�ŤǁǍ0ņȐ!J)ƌčÈŨWał¿ɂ6�%JCŗŤ5

ł¿ɂM�é,/�H�ŤǁǍ06đȠĀ13Ił¿C1I�1MǱĸ$I1Ąħ3ņȐǥŨ01I1Ǳ�GJI�3

��IDEAversion24á?JIȢ�^�qa6�1HL��Ɔ°4-�/Ǫǯĳ4�"��1�G�Ýł¿ɂ4��/�

Ɔ°5ÆÞ�Ē!��"�"3�G�IDEAversion24á?JIȢ�̂ �qa�G5ƌčÈŨWał¿ɂ5�+CO24-

�/6�2010ğ5ŗŤ5ł¿ɂ(ƪüƼ�2012)M�?L,/�I�14ƱĶ$Iİȉ�1I� 

 

~ II.4.3(3)� fJ=_ #(GHG)R6��c� 

 
ŗŤ5GHGł¿ɂ(2010ğ) 

(ƪüƼ�2012) 

ŤǁǍ0ņȐ!J)GHG 

ł¿ɂ(2010ğ) 

IDEAversion24á?JIȢ� 

^�qa�G5GHGł¿ɂ 

CO2(ƶ�k�) 1,192 535 1366 

CH4(Ëk�) 971 722 927 

N2O(Ëk�) 71 33 54 

�
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(4)� Y\�lF=k�Zv8S� 
�

� 4.3(2)4��IƪüĨɘ1�Çª¯5ņȐǥŨMC14�ŗŤ5ƪüÈƥ5ŜǝÁņȐMȃ,)�ƪüÈƥ

(Eco-EfficiencyɬEE)6��Ĥ0ċǰ!JI� 

!! = !
!! =

!!
!"!

 

��0�V6�Çª (̄value added)(¼ɬČȧ )̄�EI6ƪüĨɘ(Environmental ImpactɬEI)(¼)01I� 

?%�¸/5đȠƟȧÃƭ4«IƪüÈƥ5ŜǝÁņȐǥŨMa II.4.3(4)-a4ǅ$�¸đȠƟȧ5Ãƭ4«IƪüÈ

ƥ6Ƌē²à1ņȐ!J�4Ȧƍ 14ȊI1�ɖɃĔɆƟȦƍ5ƪüÈƥ�ɢ9�ƫƟȦƍ5ƪüÈƥ�¤�1ņȐ

!J)�ɖɃĔɆƟȦƍ�ɃĔɆƟȦƍ4-�/6�1990ğ�ĩÌ4Ƌē²àMǅ")ĩ�2000ğÜ6=>ų7�1

3,)�?)�ÊƿȦƍ4-�/6�1900ğ�ÅÌ6Ĭý�'5ĩ=>ų7�²àMǤ/2005ğ�ɏĬƋ13H�ƫ

ƟȦƍ4-�/6��Ȥ"/ĬƋ²à13,)�ŗŤ5ȦƍƫƬĳ6�5ɍǞ 100%à�")��ƪüÈƥ6Ōç"/

�3��1�ǅæ!J)��5ƪüÈƥ5ņǇ4¢)ņǇMǅ$Ɏȶŀű1"/�ïƿǝȦƍĽ·ɂMɐ�)ȦƍƫƬ

ĳ��1I��©�7�Ƨñ5�ȦƍƫƬĳ�FHC�ïƿǝȦƍĽ·ɂMɐ�)ȦƍƫƬĳ�MFHɀȌ$I�13

2��ĩ5ȹľǶ1"/Ǳ�GJI� 
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a II.4.3(4)-a� Y\�i�:o40�lF=k�Ss(�g9) 
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�ȱ51�H�Ȥ"/ĬƋ²à1ņȐ!J)�Ɵȧ[��uÂ4ȊI1�ƑŮȇå�ţťȇå5ƪüÈƥ�ɢ9�ȭŮ
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 4đ"/ƫ@¿!J)�Çª

�̄a II.4.3(2)-ae	
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a II.4.3(4)-b� Y\�i�:o40�lF=k�Ss(mi�g)(i�"(+&9) 

�

ÊƿȦƍ5đȠƟȧÃƭ4«IƪüÈƥ5ŜǝÁņȐǥŨMa II.4.3(4)-c4ǅ$�ÊƿȦƍ¸¦5ƪüÈƥ6��ȱ

51�H1990ğ�ÅÌ6Ĭý�'5ĩ=>ų7�²àMǤ/2005ğ�ɏĬƋ"/�I1ņȐ!J)�ƪüĨɘ�¸¦

1"/aaĬý²à41I�Ŕ0(a II.4.3(2)-k)��Çª¯�1995ğ?06ýÇņǇ"/�)���ɏ2005ğ?0ų7

��2005ğ�ɏ6Ƌē²à0ņǇ")ǥŨ(a II.4.3(2)-ah)�×ś!J/�I�Ɵȧ[��uÂ4ȊI1�ÔƂ�ăƚW

a5ƪüÈƥ�ɢ9�šŵÊĈĖŮȇå5ƪüÈƥ�¤�1ņȐ!J)�?)�ÔƂ�ăƚWa�ÊĈǬǩ�ƿƂƿƗ
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5ƪüÈƥ6�1990ğ�ÅÌ6Ƌē"�'5ĩ�Ř")��2005ğ�ɏƋē$I²à13,)� 
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ɃĔɆƟȦƍ5đȠƟȧÃƭ4«IƪüÈƥ5ŜǝÁņȐǥŨMa II.4.3(4)-d4ǅ$�ɃĔɆƟȦƍ¸¦5ƪüÈƥ

6��ȱ51�H1990ğ�ĩÌ4Ƌē²àMǅ")ĩ�2000ğÜ6=>ų7�1ņȐ!J)�ƪüĨɘ�¸¦1"/

aaĬý²à41I�Ŕ0(a II.4.3(2)-p)��Çª¯� 1990 ğ�ĩÌ4Ƌē"�'5ĩĬý²à0ņǇ")ǥŨ(a

II.4.3(2)-al)�×ś!J/�I�Ɵȧ[��uÂ4ȊI1�'5�5ɃĔ�F9P�znR{5ƪüÈƥ�ɢ9�Ɉ5ƪ

üÈƥ�¤�1ņȐ!J)��J6�'5�5ɃĔ4-�/6��ɖɄɃĔ(�ŷȇɊ�Ǜȇ4FIC5)�M�į4ɢ�

�Çª¯Mƫ@¿"/�I�1�P�znR{4-�/6�½ƫP�znR{MđȠ1"/�H�'5ƪüĨɘ�Ē!

��132�Ĩɘ"/�I1Ǳ�GJI�?)�Ɉ4-�/6��Ɔ°0ƫ@¿!JI�Çª¯�Ē!9ņȐ!J)�

1�Ĩɘ"/�I1Ǳ�GJI� 

�

 

a II.4.3(4)-d� Y\�i�:o40�lF=k�Ss(�L�i�g)(i�"(+&9) 

�

ɖɃĔɆƟȦƍ5đȠƟȧÃƭ4«IƪüÈƥ5ŜǝÁņȐǥŨMa II.4.3(4)-e4ǅ$�ɖɃĔɆƟȦƍ¸¦5ƪü

Èƥ6��ȱ51�H1990ğ�ĩÌ4Ƌē²àMǅ")ĩ�2000ğÜ6=>ų7�1ņȐ!J)�Ɵȧ[��uÂ4

ȊI1�Ńƿ�ǀ�ǀÃ�ǂƿ5ƪüÈƥ�ɢ9�b|�k5ƪüÈƥ�¤�1ņȐ!J)��J6ģȓŮ4��/Ã

ƭ$Iźɒ0ƫ@¿!JI�Çª¯5Ă�!1�Ńƿ�ǀ�ǀÃ�ǂƿ5ƪüĨɘ5Ē!!�b|�k5ƪüĨɘ5Ă

�!5ƻđƷɎ«�Ĩɘ"/�IC51Ǳ�GJI�?)�'5�ǐŮ�ïƿȇå5ƪüÈƥ�ɢ�1ņȐ!J)��

�J6ƫ@¿"/�I�Çª¯5Ă�!M×ś")C501H��5ɍ5ƪüÈƥ6Ƌē²à41I1ņȐ!J)�?

)�W�a�W�aȇå5ƪüÈƥ62005ğ�ɏĬý�ƙŵÊĈĖŮȇå5ƪüÈƥ6�5ɍƋē²à1ņȐ!J)� 
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�

a II.4.3(4)-e� Y\�i�:o40�lF=k�Ss(��L�i�g)(i�"(+&9)  
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4.4� Y\�lF=k�Ss��C7  ̂
 
(1)� b�7�k2b�7��Xd 
�

4.3(4)4��/ņȐ")1990�2010ğ5ŗŤ5ƪüÈƥ5ņǇ5ȉêMŭȑ$I)B��Ĥ5ůȵÀȏMȃ,)��

�06�êĆ5ȏȿMĎŚ4$I)B�ƪüÈƥ(EE)5ȳŏMůȵÀȏ"/�I� 
1
!! =

!!"!
!!"!

= !!
!!
× !!
!!"!!

 

��0�!!"!6¸đȠƟȧ5ƪüĨɘ�!!"!6¸đȠƟȧ5�Çª¯�!!6Ɵȧ i5ƪüĨɘ�!!6Ɵȧ i5�Çª¯0

1I� 

� Ǒ 1êĆ5!! !! (= α1$I)6�đȠƟȧ i5ƪüÈƥ5ȳŏ01I�")�,/��5¯�Ē!93I=2ėȮ

5ƪüÈƥ6ǽ93I� 

Ǒ2êĆ5!! !!"! (= !1$I)6�̧ đȠƟȧ5�Çª¯4ÏBIđȠƟȧ i5�Çª¯5_SP01I�")�,

/�ƪüÈƥ5ǽ�đȠƟȧ5�Çª¯5_SP�Ă�93I=2ėȮ5ƪüÈƥ6ǽ93I� 

��0�y1ğ�Gy2ğ4��/5ƪüÈƥ5Ę��JG52-5êĆ5ä0Țř0�I1$I1���5F�4Ȇ

$�1�0�I�!!effect�!!effect6�'J(JǑ1êĆ(đȠƟȧ i5ƪüÈƥ5ÿÊ4FIĨɘ)�Ǒ2êĆ(̧ đȠƟ

ȧ5�Çª¯4ÏBIđȠƟȧ i5�Çª¯5_SP5ÿÊ4FIĨɘ)4đı$IC501I� 

∆ 1
!! =

1
!!!!

− 1
!!!!

= !"##"$% + !"##"$% 

ÝêĆ5Ă�!6�complete decomposition model(Sun�1998)Mƭ�/Ȑǔ$I�1�0�I�©�7�y1ğ1y2ğ

5ƪüÈƥ5ĘÀ4đ$I! effect�! effect6� 

!"##"$% = ∆!" + ∆!∆!2  

!"##"$% = !∆! + ∆!∆!2  

 

13I�∆! 6∆! = !y2 – !y15F�4Ȑǔ!J��!CßŰ01I� 
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(2)� �C7^�x_ 
a II.4.4(2)-a6�÷Ǝğ(1990ğ�1995ğ�2000ğ�2005ğ)�GżȫđȠğ(1995ğ�2000ğ�2005ğ�2010ğ)4

��/5ƪüÈƥ5ȳŏ5ÿÊ4đ$I2-5êĆ5ĨɘMņȐ")ǥŨ01I�̄ �Ÿ5ùÞħȘêĆ�ƪüÈƥM

Ƌē!&IŔà4�¯�ȡ5ùÞħȘêĆ�ƪüÈƥMýÇ!&IŔà4³�/�I�1Mǅ"/�I� 

¸¦1"/�2000ğ?06!effect(̧ đȠƟȧ5�Çª¯4ÏBIđȠƟȧ i5�Çª¯5_SP5ÿÊ4FIĨɘ)

�Ă�9�2000ğ�ɏ6! effect(đȠƟȧ i5ƪüÈƥ5ÿÊ4FIĨɘ)�Ă��1ņȐ!J)�2005-2010ğ�Ā5�

%J5Ţɍ4��/C�! effect(đȠƟȧ i5ƪüÈƥ5ÿÊ4FIĨɘ)6ȡ5¯Mǅ"/�I��J6�÷Ǝğ5đ

ȠƟȧ5ƪüÈƥ1żȫ"/�żȫđȠğ5'J�ǽ93H�̧ ¦5ƪüÈƥ5Ōç4ȣƣ")�1MĶã$I��Ŕ�

2005-2010ğ06�! effect(đȠƟȧ i5ƪüÈƥ5ÿÊ4FIĨɘ)6Ÿ5¯13H�2005ğ5đȠƟȧ5ƪüÈƥ1ż

ȫ"/�2010ğ5'J�Ĵ93H�¸¦5ƪüÈƥ5ĴÊ4ď�")1ņȐ!J)�?)�2005-2010ğ�Ā5�%J

5Ţɍ4��/C�! effect(̧ đȠƟȧ5�Çª¯4ÏBIđȠƟȧ i5�Çª¯5_SP5ÿÊ4FIĨɘ)6Ÿ5¯

Mǅ"/�I��J6�ƪüÈƥ5Ĵ�đȠƟȧ5�Çª¯5_SP��żȫđȠğ5'JFHCĂ�93H�ƪüÈ

ƥ5ĴÊ4ď�")�1MĶã$I��Ŕ�2005-2010ğ06�! effect(̧ đȠƟȧ5�Çª¯4ÏBIđȠƟȧ i5�

Çª¯5_SP5ÿÊ4FIĨɘ)6ȡ5¯13H�ƪüÈƥ5ǽ�đȠƟȧ52005ğ5�Çª¯5_SP��żȫđ

Ƞğ5'JFHCĂ�93H�ƪüÈƥ5Ōç4ď�")1ņȐ!J)�-?H�1990ğ�6�ÝđȠƟȧ5ƪüÈƥ

�¸¦1"/�Ř"(! effect)��Çª¯ƫƬ5_SP�FHƪüÈƥ5Ĵ�đȠƟȧ4_sk")(!effect)�14FH�

đȠƟȧÃƭ5ƪüÈƥ�ĴÊ")54đ"�2000ğÜĩÌ6�ÝđȠƟȧ5ƪüÈƥ�¸¦1"/¤�"(! effect)�

�Çª¯ƫƬ5_SP�FHƪüÈƥ5ǽ�đȠƟȧ4_sk")�C"96FHƪüÈƥ5Ĵ�đȠƟȧ5_SP�

¤�")(!effect)�1�ǅ!J/�I� 

ßŰ4ÝȦƍ5ĨɘMȊI1�2000-2005ğ4��/�ƫƟȦƍ�F9ɖɃĔɆƟȦƍ5Ĩɘ�ȡ5¯13,)=�

6��%J5ŢɍCŸ5¯13,)�1990-1995ğ4��/6ÊƿȦƍ�ɃĔɆƟȦƍ5Ĩɘ�Ă�9�1995-2000ğ�

F92005-2010ğ4��/6ƫƟȦƍ�ɃĔɆƟȦƍ�ÊƿȦƍ5Ĩɘ�Ă�93,)�ɖɃĔɆƟ5Ĩɘ6=�5Ȧ

ƍ1żȫ"/Ē!�,)� 

! effect(đȠƟȧ i5ƪüÈƥ5ÿÊ4FIĨɘ)MƟȧ[��uÂ4ȊI1(a II.4.4(2)-b)�ȭŮȇå�ţťȇå�Ɉ�

Ƀǒ5Ĩɘ�Ă��1ņȐ!J)�ȭŮȇå4-�/6Ƥǘ�Ēɥ32�ţťȇå4-�/6ŝȴÞŦ�8�Ȏɟ�8

�Æɟ325ƪüÈƥ5ÿÊ5Ĩɘ�Ă��,)�ȭŮȇå4-�/6�1995-2000 ğMɐ�/ƪüÈƥ�ĴÊ"/�

I���J6ȭŮ5ĂȋŲÊ�ɓǞÊ4FIƻđƷ3�Çª¯5Ƌē4FIC51Ǳ�GJI�ţťȇå4-�/6�

1990ğ�5ÿÊ�Ă�����5ƩƮ4-�/6ş3Iŭȑ�İȉ1Ǳ�GJI�Ɉ4-�/6�1990ğ�4ƪüÈ

ƥ�Ōç")�2000ğÜ6ĴÊ$I²à41H�Ƀ4-�/6�1990-1995ğ4ƪüÈƥ�Ă�9Ōç")1ņȐ!J

)�=1N25Ɵȧ[��u0�2005-2010ğ4ƪüÈƥ�Ōç"/�I�1CÀ�I� 

!effect(̧ đȠƟȧ5�Çª¯4ÏBIđȠƟȧ i 5�Çª¯5_SP5ÿÊ4FIĨɘ)MƟȧ[��uÂ4ȊI1

(a II.4.4(2)-c)�ßŰ4ȭŮȇå�ţťȇå�Ɉ�Ƀǒ5Ĩɘ�Ă��1ņȐ!J)�ȭŮȇå4-�/6Ƥǘ�Ēɥ3

2�ţťȇå4-�/6ŝȴÞŦ�8�Ȏɟ�8�Æɟ325ƪüÈƥ5ÿÊ5Ĩɘ�Ă��,)�ƪüÈƥ5¤�ȭ

Ůȇå4-�/6�'5�Çª¯5_SP�Ƌē²à41H��J�¸¦5ƪüÈƥ5Ōç4ď�")1Ǳ�GJI�

?)�ɈaɃ5ƪüÈƥC¤9�1990ğ�4'JG5�Çª¯5_SP�ýÇ")�1��ßğ�5¸¦5ƪüÈƥM

ĴÊ!&IǥŨ13,)� 
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 a II.4.4(2)-a� Y\�i�:o40�lF=k��T�G>4K.�ACH�O� 

�

�

a II.4.4(2)-b� Y\�i�:o40�lF=k��T�G>4K.�αCH�O�(i�"(+&9) 

�
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a II.4.4(2)-c� Y\�i�:o40�lF=k��T�G>4K.�βCH�O�(i�"(+&9) 
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4.5� \rt�P_��2� 
 

� ŤǁǍ5Ýəƹ4đı")�3ĹŨ6��5ȴH01I� 


� ƟȧÃƭ4ƽƹ")í�v�5ƪüÈƥ5ǔċ4Ɏ$IŖćǁǍ4��/�ƪüĨɘ5ft�VR�kaƟȧƫ

Ƭ�ɏ5ƪüĨɘ5Ǳĸǒ5ĻƄ�5țɜ�1I�1MŐƩ")� 

(� ƟȧÃƭ4ƽƹ")í�v�5ƪüÈƥ5ǔċ4��/�ȜƩĳ�Ǫǯĳ51IđȠƟȧȹċŔƄMůǗ$I1

1C4�1IđȠƟȧ�Â5đȠƟȧ5ÔťŒ13IùÞ5ƪüĨɘ5ȼÀŔƄ�đȠƟȧ�¨ƭ!JI�Ɔ°

0ƴƫ$IƪüĨɘ5ȼÀŔƄMŇǅ")� 

)� ŗŤ5ăƚȦƍǒƇȥɂ61990�2010ğ5ɍǞ40%Ƌē"�ȦƍƫƬĳCǞ100%à�")��ŗŤ5ƟȧÃƭ

4 �ƪüĨɘ6�5ɍ=>ų7�0ņǇ"�ƟȧÃƭ4«IƪüÈƥCƋē"/�I�1Mǅ")� 


� ŗŤ5ƟȧÃƭ4«IƪüÈƥ5Ƌē6�1990ğ�6ÝđȠƟȧ5�Çª¯5_SP5ÿÊ�2000ğ�ĩÌ6Ý

đȠƟȧ5ƪüÈƥ5ÿÊ4FIC501I�1Mǅ")� 

� �JG5ǥŨ6!G3Iŭȑ�ŭȕMȉ$IC55�ăƚȦƍǒƇȥɂ5Ƌē�ƪüĨɘ5Ƌē4ď�"/�3�Ƣ

ƃ�ǅæ!J)�16��ĩ5ƪüōǓ5đȠM½Ǳ$IİȉĳMǅæ"/�I�©�7�ȴě5�ȦƍƫƬĳ�FH

C�ïƿǝȦƍĽ·ɂMɐ�)ȦƍƫƬĳ�MFHɀȌ$I�132�Ǳ�GJI� 

 

� 3��ƪüƼ� 2016ğġ4ȓǮ")�īƪ÷ŤȐƯÀŧ�œŀűŭȑ��X�[[��u�06�(1)Ǒ 3ŷīƪ÷

ŤȐƯ5ȷŁƢƃ5Ƙŭ�Àŧ�(2)ŷŢ÷ŤȐƯ4à�)ŀű5ŭȑ�(3)ŷŢīƪ÷ŤȐƯ5ƹűŭȑ5)B5}j�

Ö92030ğ�2050ğ5īƪôǆ�5ŭȑ�ȃLJ)���5Ǒ3é�Þ4��/�ŤǁǍu�`SZk5ȷŁøâM

ȃ��ŀűŭȑ5ȝȜ4ȣƣ")� 

� �
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