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1. ��

��� �� ������ 11,700� �!" �#$ %�&(Holocene)� '* +-. /23� 4

5* 68� '3� �9� ��: ;<=�3� �>$ �3?-. �@: 5?�� BD 3F?�

G 68� ? 3F� IJM �#2* NOP ?QR-. 2�G 1980�W!" XX �YZ� :[ 

68&(Anthropocene)\� ]^� _�$ ` �� bgj2k J]q* +* uv�6 ���� 

&(世, Epoch)�x: u6P z{* +-. 68&: �#�|� W[x� }~ �[� +�G W�

��� ���OP ��2* +-. ���O ?` 6@� �k ��2* �� ��� �\ �@: 

��? �k ��R3 �N?-. 

���O ?��� 10�O ���� ��q� &� 6@� �� 70�OP ���-. ���6 Y

�Y
: J]�� BD �F�, �@: 5?M *�2� �� �5: �F� �@ : 25: ¡¢

£? ¤¥2k &M ¦� 5�* +� §?-. ¨�* ¨ ���x -© ¡¢£: ª«, ¬­: �

®, ¯�° �-: ±², 3`³= ´ N_M µ32* +-. 68&: 4D ^¶ ·¸¹�. ��: 

º&, 6@: ��° Y�Y
 ��: ��� »_�� �>¼ � +P §6�. 

2. ��� � �	


��= ?��� 280ppm ���� ��q� W3 ¾ ?�=¿« ÀÁ� ÂÃ^ 400ppmP Å^

Æ-. 2014� 5È� 400ppmP Å5Z� ?�=¿«� ¹ � G6 2015� 5È� È �ÉÊ�� Ë

Ì�� 400ppmP Å^Æ-. ;<= ?ÍP �O?\Á 2Î? 2015� 8È � �@: �É;Á� 

136�: ÑÒ IJ  Ó*ÊM 3Ô�-. 2006�Á� 	
: � !ÕÖ × *^�k ØÙ P �Ú

� Û= ‘¦Ý� Þß’�x áÒ� 3`³=: âxã ·¸? �äåkÁ �ß=q* +-. �&��

�� 3`�<? æ^5� �ã� ç[(2015�)èé�� êë� ×�ì � ? í¡q^ 3 ?³? 

>îï §�� á�q* +-.  

1992� 3`³=ðñ? �ò$ ?` óôõ�ôö� :� ÷Þ
 ¾ø: ;ß�ù ªúØë? J

ß  ßû� ?` ü�ã 3`��: îg? ��q* +� J? ;ß�ù� ��¹�� +-. 3`



³=ðñ�x 3�|�� ¬* +� 1990�Á ;ß�ù ýîþ� ÿ[ â� 60%5 ��[ ��-. 

Y����_\�, �_ �� �� ?�ç�3� :[ ;ß�ù ýîD �_q3��� �	 �>q

* +� ¾?-. ��
�\� uu�6 W:�� �:2�xÁ �6?3
: �N� ���k q� 

‘u��: ÿ�(The Tragedy of the Commons)’? �@� �
�x �^�* +-. 

�@;<= �� 3`³=� W�q� ��±² N_� =���: �]� ¨ ��M {* +-. 

���O�3� �33ÑP íO2�x J]23 �#� =���� 68�k �: â_���� �

��M _u2�* ¨ ò� 100� �� G� 68� ^� ��|� xk qR-. �@\� 25: 

�ù�? ±� �F �� ��[ ; ��� � ùM =����: �-� J]? !5�k � §

6�, ¨ ò�� ^¶ "#�, »_ �� z� 5ä5k ¼� ·©-. $ß� §D �&: 68NO 

í� 'v? Û
( �>¼ �� )-� §?-. 6@� �< * � �� ��� §Ë+ z��Á 

â�� ��ï �� )-. »,�, ^� ���÷� Peak� Á-ï � .� )-. 3`³= � �

� 	Q^ 
/ � ¨ Peak� ¨� 0� �D �3� Á1ï � +ÁÔ [µ �-. ?2 &3 ^� 

�|�x!"� Y
�� �_: ¿3? 4^ZÁÔ 2� ��� �� 68� 5 j6� Ë2k ¼

�Á ·©-. 

‘�7: 3`³=� Ñ� �!F ð:�(IPCC)’� 2014�� íF� _ 5� ��
*x�x ‘W�

ÀÁ��(RCP: Representative Concentration Pathways)’ 'v: 	1 3`³= �5�±M í�

2�-. �â  ;ß�ù ªúØë )? ��: í�'vP �>2� §P RCP8.5 (8.5W/m2: 

radiant flux received by a surface per unit area, watt per square meter)�5�±� �:2

* ? �� 2100�Á W3 ¾ ;ß�ù ÀÁ� 1,000ppmP 9�2k q; ��= ?�� ÿ2} 

4℃?  3;?  =ï §�� ��2�-. ��YZD W3 ¾ ;ß�ù ÀÁ 450ppm, ��= ?

� Wÿ 3; = 2℃ ?>M �@� ª?ï � +� ��� 
* +-. ¨�* ¨@k q3 j[x

� 2040�� 68: ;ß�ù ýîþ? �|P A* ª«[µ 2; 2050���� ��
- ;ß�

ùM 50% ?  4}µ ï §�� ��2* +-.

3`³=ðñ: BùCóô D:�xÁ �@: 3; =P 2℃ ?>� �_2� §P E�� 2

* +-. óôõ�ôöP W�2} 2020�!" �]¼ ü�ã 3`��� ç[, 2015� 11È� �

��x F�� 3`³=?J
G�(COP: Conference Of Parties)�x 9:¼ á��� +-. ?9 

2013�!" �#¼ á�?R� BùCóô �_� ��$ §?-. ê_= $ ªúþ ï?: 9:� 

}:Ê �Y 
�H ‘Yí� ªúE�(INDC, intended nationally determined contributions)’� 

3K 2} ·£: ªú'�P Áîï �L�� +-. 2�G RCP2.5�5�±�� M)? !Qï �

S3? T-. U, �
P V3 j[x� L3�6 ;ß�ù ýî ªú? XY2�G �  Z�x 


_�6 9:� :[ XY� G[: ªú? -3¼ �S3D �� �� 
6-. 68� -��� \ 

z� 3`]^? +�G ¨ z�x _º� §D `� �� 
6-. 

  



3. ��
 ��

��(Environment)P ‘6F?5 �v¢ �j: ¡a?5 ¡�� ÛcP 	Ê� Y�� d/?5 

 #’\* �:�-� ��� 3`³=� ��N_M W�2* +-. �I�(Local)6 ��?eÁ f

f� +�5 ^� �F ±ah�®, ¡¢£ -i3jl, 3`³=° mD �@�(Global) ��N_� 

øo2k W{qR-. ��= 93: ��N_, U ±²¢�P �]2k Ë�2} �I�6 ��N

_ í¡P �_2� §� 
�qR� ��Ñ� �pG��� [ò23 rs N_Z?-. £�Ë�

(End-of-pipe)� [y? �z ��: ³=, «ÿ°: ��, �í'v: �÷� mD 5 {·: D:

� XY[Þ-. 3`³=: �� 
6? ?�=¿«: ýî?* ?�=¿«� 68NOP �|2* 

+� =����: J]� :� §?3 �N?-.

Jß ��N_M B}� 68: �: ·s N_� Y
: �]� :� §?\* ~ � +-. Y�

Y
: â�H� J]D 6@: ¤¥� ��° �¢�  �  =#](Positive Feedback)P ¹��

* ¨ ���x -i� ��N_M µ3�-. ����: �_í� û~-���� 6@� æ�Ô, 

�_� í�ï�Ô Y
J]þD ÿ�[x æ^� � .� )-. ¨~5 ?  'v? Û
( �>¼ 

� )-� §D YO� Jß?-. �3� »_?�: N_¹ � 68� PeakM �� � .� )-. 

Y
*�?5 3`³=° mD � ? »,� _�Y6(limiting factor)�� #]2k ¼ �S3? 

T-. 3��í� :[x, ¨�* �>�S í�P j� Øë� :[x Peak: Á1�3M �î �

� +��G #&: 3`³= � ZD Peak� :�� �� ç �S3P �*2* +-. â»� � 

�ª2* L3�6 ³=� XY� �|?-. 

��=° }� �#$ ��N_� 1990�W ?` Y����_: $�� � &��6 �Y�
:

: ��P ä* �>=q* +-. ‘��[Þ’ &�� ¡# ���6 �í: ��? ¦* +� §?

-. �_3�P j[ «ÿM Þ#��µ 2� �_�� Ñ|: í�P �@� »_�� ª?ï �� 

)-. ¡�� «ÿM ��2} J� �KP �>�S� ��� ��2} Y
J]þ? �|P A* 

ª«2ÁÔ 2}µ �-. K3N �7G�: ��W� ‘� 25: �@(Planet B)’� )3 �N� 

(��
�M j�)��� 5x� § �*� ‘-© '�(Plan B)’? +P � )-.

4. ��
���� �� ��

68� Y
«·° ±²¢� ýîP 4}� � +� 'yD & �� �Á� ¡o[ ~ � +-. 

��� 6@M 4?� §?-. 2�G ?� �����s 3����s �S� ��? ��-. ÷Þ


ZD ?	 6@: �|� ° +�5 ±(� ª«º&� ��x3Á ��G _3&�M ¾ø�� 

�� 6@� �� ¹�� +-. 6@ª« )?� �>�Sí�? �S2� �-* 
�2� �Y� 

+� 2�G 6j� ªúD   ï � )� §?-. Y���� ªú$-� § I� 3`��?5 

?� :[ �í$ �� ´ ��� :� ÿ�� 'v¹ §?3 �N� 68� �[µ ï \?-. Ó

  ��� >��� 6[ ¡D J�? ¢�5 <£�� ¤�k $ § I� 2007�!" 2010��� 

�>$ øo� �¥� ?� �© vþ¡� ª«�!" �íqR-� ��YZ: ��Á +-. 3`

³=� âë��P µ32k ¼ §?\� ��P ËÌ�� �O� ��?\* }è�* +-. 



¦�� W�Y
P �í2� §?-. �¡���(Renewable Energy)�í? W��?-. Y���

�M ?]2� Y
*� >ÁM �ºk q* ;ß�ù ýîÁ )§ � +-. 2�G ? I� �F? 

XY2-. �¡��� 
¤� �� ���6 �¨�9Á 2020��� 20% -3P E�� 2* +-. 

��5\: �� 2035��� 11%M E�� 2* +�� �� 4%�Á 	Ê� ©2� ��� +Ì

P ª�ï � -3? `� �� 
6-. ? �µ: 3��í >ÁM ª�2�\Á �¡���� =

����M :	 +� ���� W�23��� ¡D �F? «Y¼ §?-. �� �¡���� � 

-© ��N_M µ3ï �S3Á ý_ï � )-. ü�ã 3�D ª  ü�ã ��N_M µ32k 

«P ��� IJM Õ[ ¬* +-. #ibKJ5 ­ëí�3�x í¡2� ®
� «Ì� mD �

I�6 N_° }� #ib«Y5 ý"� ´ �3: ®�� u¤� XY� �ÊM ¡�2�� J]

q� ¯�&>D � -© Y�Y
: *�P µ3ï �S3? +-. 

°�� ¡#±²3(Eco-Efficiency)P T?� §?-. Y
³´P 4?* ¡�¢: !��Ê� T

?� §�� -i� ���, 3�� ��? a��-. µ�¡�P j�2} ‘Factor-X’, 

‘3R(Reduction, Recycle, Reuse)’, ‘Y
��(Cradle to Cradle Recycling)’, ‘W¾«¨·�C�`

(SCEM: Supply Chain Environmental Management)’, ‘EIP(Eco Industry Park)’, 

‘IPP(Integrated Product Policy)’ ´� m? 
>���� ��$ �¡D õ�¨¹Z? ? g
� 

>�-. 

¡#±²3 c D ‘`� )� ��(No Regret Policy)’ ?-. 6@M 4?� §� mD ÿ��6 

Y«Á, �¡��� �í� mD !#]� W� ��Á )-. `�2k ¼ �S3? )�� �¤� 

¡?, º© >Á� ºÞ2}Á $-. ±²¢� Ë�° mD �Õ�6 ��Ñ�°� -� ���÷� 

�¦^ ?»Á ��$-. ‘Eco’\� ]^ Y�� ‘Ecology’° ‘Economy’: uÕ�·?-.  3��


�x5 
��
�x 2� �P ?�� )� ��?-. Ó  ÿ¢�=(De-materialization), ÿ�

d=(De-coupling)° mD ]^� 	1J�� W� ���� Y
 »¤q* +�� ¡#±²3? 

�W=$ J�: ·¸?\* ~ � +-. �� ¢� j
: ¡�� «ÿN=M ÿ ¢�=2* Y


«·þP 4�� �\ ò���� �_í�? Y
«·: ��° � ?  �d=q� �� J�?

-. ?	 IT3�: í�� ?� �© u��_ $� ´ ��J�� ÿ¢�=: \� ½^Z* +� 

¾?-.

 

5. ����

 ��

?@Î �*÷(至¿善)6 ¡#±²3P V  �$2k ��23Á `� �-. }~ ���6 Y«

M �þ��� ��2} W�Z(Alternatives) oo: ¡#±²3P ÿó ��2� §D }~ 'y

Í�6 ½ � -i� �?"M XY� �-. ����� �����(LCA: Life Cycle 

Assessment)� ¨ IïP ��2* +-.   

1992�� ���x �Ó$ IJ�6 ��� �:�x 3`³=ðñ�òP B}2} �@�� N

_[òP j� }~ D:� �#qR-. 
_��=3@(ISO: International Organization for 

Standardization)�x ���: ���÷ ØëP �Þ23 j[ ISO-14000 ��Â _�#�� Ã

�� §Á ?�!"�-. ��5\ ���� 1995��!" ���Û�_(ISO 14001) Á´P �#2



�* �����(LCA: Life Cycle Assessment)Á 
>� «�q3 �#�-. �
�������

� 1997�� ÄÅqR�� ?_ ^» 3�P �\
� 5?� qR-.  

������ ISO-14040��Â� ��=qR-. �¨P ¾ø�� �íq� �����: 'yÍ

? ��=M �3� �&�� $�qR-. ������ u� ¾ø� Æ¢~ +� ��Ñ� �pP 

_ÇÈj� ��}��x u¤�P �\ ��ÛcP £9��� ��2* ±²�6 �÷? �S2Á

Ô 2� �ÈP _u�-. -i� ��ÛcP �þ=�-� §: É��6 ^�Ê, ¨ ���x �

�ò�: �Ë3? !Qï � +-� |ZD 4Ì ��q^ Í�G ������ ��Ñ� �p? 

� È� Þ
ï � +� �3M ÎÏ[ 
R-. ¨�* ¨ Þ
� �>�Sí�� +^ Ðø�6 Y

«� #]2* +-. 

������ 
>���� Ñ�( ¨ ��P ÒÓ�* +-. 93 ��Ñ��µ �N�ZP ¾ø

�� ��q� ����� #�Z? ?_� -i� �µ�x -i� 
_� W[ �]q* +-. Ó

 �� 3`³= WÔ: ¾Y3? T��� �j3 �N� ���° ;ß�ù� ÑÏ$ ����� 

J�� ¡? í�q* +-. }~ ��Ûc(Environmental Impacts) ¾�xÁ ;ß�ù �� ¢� 

mD 25: ?eGP j� 3y(Single-Issue LCA)? �� �íq* +3Á 2-. ¿«íY


(Carbon footprint)� ISO 14067, ¢íY
(Water footprint)D ISO 14046�� ��=qR-. 

�� ��N_� 
�qR� �� gjM ÿ]� �]2� ‘���ÿ]��(Life Cycle Costing)’, 

�_3� J�3��M BÕ2} ��2� ‘��� �>�S3�� (Life Cycle Sustainability 

Assessment)’� �Áq3Á 2; ‘��±²3P �� 3y (Eco-efficiency assessment of 

product systems)’D ISO 14045� ��=qR-. �� Ó �� _Ç?5 xÿù� �z, d�� 

W� LCA3y? ÎÏq^ ISO 14072 (LCA-Requirements and guidelines for organizational 

life cycle assessment)� ��=� Þ�q3Á �-.  



ISO 14040:2006
Environmental management -- Life cycle assessment -- 

Principles   and framework

ISO 14044:2006
Environmental management -- Life cycle assessment --  

Requirements and guidelines

ISO 14045:2012
Environmental management -- Eco-efficiency assessment of 

product   systems -- Principles, requirements and guidelines

ISO 14046:2014
Environmental management -- Water footprint -- Principles,  

requirements and guidelines

ISO/TR 14047:2012

Environmental management -- Life cycle assessment --  

Illustrative examples on how to apply ISO 14044 to impact 

assessment   situations

ISO/TS 14048:2002
Environmental management -- Life cycle assessment -- Data  

documentation format

ISO/TR 14049:2012

Environmental management -- Life cycle assessment --  

Illustrative examples on how to apply ISO 14044 to goal and 

scope definition   and inventory analysis

ISO/TS 14071:2014

Environmental management -- Life cycle assessment -- Critical  

 review processes and reviewer competencies: Additional 

requirements and   guidelines to ISO 14044:2006

ISO/TS 14072:2014

Environmental management -- Life cycle assessment --  

Requirements and guidelines for organizational life cycle 

assessment

ISO/AWI TR 14073
Environmental management -- Water footprint -- Illustrative  

examples on how to apply ISO 14046

Table 2. ����� ÑÏ ISO {� (http://www.iso.org)

6. ��

6v? �$2� ��� ç�© ÖÈP >× � )-. ������ }~ £8: ��ÛcP �þ

�?* 9���� ��2} ^¶ :Jò�� �$� ��� ÖÈ �, U �$� 6v: ØP _u

�-. ��±²: "#� -i2* Ûc: g
 I� �I�6 §�x!" � �@�6 §�� ÙÒ

k a��-. �� ^¶ ÛcZD  �  %(Trade-off)Ñ�� +3Á 2-. ������ ?  |

ZP �Ú2k ��2} Û^2k ÜÑ�6 ò�M Áî2� §D ^Ý�G ��: "v(Frame)P 

_u2* ��: gj5 E�, ¨�* �]ï � +� �?"� �Þ Ó÷: ��? �S2ÁÔ �

-. â!
-Á :Jò�YZ? ����6 �oP ßÁÔ [ �-. ��N_: *�: gjM ��

��(���)��, }~ hj: ��Ûc(���)�� $Wï � +ÁÔ �-. 


>�xÁ ����� ÑÏ J�Z? ��� �í2k Þ�qR-. �
�������� ÄÅq

R* 
��
: ����� �?"à?ù @úJ�? ?Q^á�; £F3�� W�Z�x -i� 

E�: ����� #�? Þ�qR-. ��3���_Á5 ¿«3���_Á� ������ 3K



2} â�q3Á �-. 2�G Ó �� �_ã�: Ûc6�, �< �! äå3���: ��ª �

N6� ��° mD �í� ·¸P 
}
� ©2* +-. ������ �>�S� J�@�P j

� 39 6õ\� [?$-. ��5\ ��³=� �� ��Ûc����M �í2* 
- ¡D �

?"à?ùM ú�2�� ���6 æ�ã? XY2-. ?M �ç�� ��� o �µ�x ����

�� �í2k �]q^µ �-. �N� è? $Wq^ 
- ¡D �µ�x ����6 ½ ? ?Q

^�ÁÔ [µ �-. 

�
�������� >�?� 20
�P �?2k $-. ?M �3� ��5\�x ������ 

üék dO �� �3� q3M 3W[ É-. @���� -�±* +� 3`³=: j6� WË2

* äå3� �� �>�Sí�P j[ ��� W� O$� 6vP �ç�� Ó÷: \P ê� �

�� ������ 5ãK IïP ï � +k q\ �Á-.




