
˾˽пΥ ˻͋ͯ;͙͔͔ͭͤ͡ ͔ͨ͊ͭ͟ н

˽ΆͭΎͭ ͟Άͣ ͔͔ͤ͊͘͡ ͙͙ͦͤͦͣ͊͟͟ ;͔ͪ͘ ͦ͋ͯ;͔͙͔ͤ ͨͦ ͍͔͙͔ͯͨͪ͊ͤ͡ 
ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ



aͦ͒ͯ͡ мΥ ͙͔͙̆ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙



͙͔͙̆ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙ -ͫΆ͒Ά͙͔ͪ͗͊ͤ 

1. ˭͊΅ͦ ͙ͣ͊ ͻ͙͔͙ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙
2. ͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ 

3. ˹͊ͫͭͦΎ΅͊ ͙ͫͭͯ͊ͼ͙Ύ -͙͍͔ͪͫͦ͟ 
4. ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ 



мΦ  ˭͊΅ͦ ͙ͣ͊ ͻ͙͔͙ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙Κ 

ˤΆ͍͔͔͙͔͍͒ͤ ͔ͭͣ͊ͭ͊͊͘ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡
ͦͭͨ͊͒Άͼ͙ͻ͙͙͔͙͔͙͔͙ͪ͊ͤͭͤͭͫͫͭͣ͡
͙͔͙͔͙͔͙͍͙̆ͪ͊ͤͭͤͭͫͫͭͣͫ͊ͫ͡;͙͔͚͙͒ͤͦͫͭ͟Σ
͍ͫΆ͙ͪ͊ͤͫͨ͘ ͙͍͍ͪͦͦ͒ͫͭͦͭͦͤ͘ ͻ͙͙͔͊ͪ͊ͤͣͪ͗͊ͭ͊Σ
;͔ͪ͘͟ ͦΎͭ ͻ͔ͦͪ͊ͤ͊ͭ͊ͫ ͙͍͔ͨͪͦ͗͒͊͘Σ
ͭͪ͊ͤͫͺ͙͙ͦͪͣͪ͊ͪ͊ͨͪͦͫͭͪ͊ͤ͘Ύ͍͊͒ͦ͟ ͙͔͙͔ͤͭͭ͡
ό˿͍͔͍ͭͦͤ͊ͻ͙͔͎ͪ͊ͤͭͤ͊ͨͪͦͪ͊ͣ͊͡Σn.d.). ͔͙́ ͣ͊ͭ
͍ͦͫͤͦͤͦ3 ͼ͔͙͡: ͙͎ͦͫͯͪΎ͍͔͊ͤͤ͊ͨ ͍͍͔ͪͦ͒ͦͦͫͭͤ͊͡
͙͎͙ͫͯͪͤͦͫͭ ͙͘ͻ͍͔͍ͪ͊ͤ͊ͤ͊ͤ͊ͪ͊ͫͭ͊͘΅ͦͭͦ
͔͔͙͔ͤ͊ͫͤ͡Σ͎͔͔ͨͦ͒ͨͦͣ͊͊ͤͨͪͻͪ͊ͤ͊ͭ͊ͤ ͻ͊ͦͪ͊ͭ͊Σ
͔ͪ͊͋ͦͭ΅͙͍Ά͍͍͔͙͎ͪ͊ͭ͊͊͒͘ ͍ͦͫͭ͊͊ͤ͟ ͻ͙͊ͪ͊ͤΣ͙
͔ͪ͊͋ͦͭ͊ͨͦ ͎͙ͦͦ͟͡;͚ͤͦͯͫͭͦ;͙͍ͤ͊;͙ͤ. ˤ͔ͣͦͣͤͭ͊
ͻ͙͔͙͔͙͔͙͙͍͔͎͔͙ͪ͊ͤͭͤͭͫͫͭͣͨͪͦ͗͒͊ͭͦͣ͘͡͡
͙ͦ͟͡;͔͍ͫͭ͊ͦͭͨ͊͒Άͼ͙Σ͔͍ͤͫ͊ ͫΆͫͭͦΎ͙͔ͤ͒͊
͙͎ͦͫͯͪΎͭ͒ͦͫͭΆͨ͒ ͻ͍ͦͪ͊ͤ͊ͭ͊ͤ͊ͫΎ͟Ά͔͒ͤ͊ͤ ͊΄͊ͭ͊
͔͙ͨ͊ͤͭ͊ͫ͊ͦ͡ ͎͍͙ͭͦͦͪͤ͊ͦ͘ ͔ͦͦ͒ͤ͊ͭͪ͟͡ ͔ͭ͊ͦͭ
͎͍͙͔͔͙͙͙͊ͦͭͣͫ͘(OECD,n.d.). ˮͣ͊ͦ΅͔͎ͣͤͦͦ͒͊
ͤ͊ͯ;͙ͣ͊͘ ͻ͙͔͙͔͙͔͙͙ͪ͊ͤͭͤͭͫͫͭͣ͡ ͊͟͟
ͺͯͤ͟ͼ͙͙ͦͤͪ͊ͭ.

https://www.wfp.org/food-systems
https://www.wfp.org/food-systems


нΦ ˴͍͊ͦ͟ ΅͔ ͤ͊ͯ;͙͔ͭ ͍ ͪ͊͟Ύ ͤ͊ ͙ͭͦ͘ aƻ͒ͯ͡Κ

͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ

˽͙͙͍͔ͪ͒ͦ͋͊ͤ ͤ͊ ͙ͤͺ͙ͦͪͣͪ͊ͤͦͫͭ ͙ ͔͍͔ͨͪ͒͊͊ͤ ͤ͊ ͙ͤ͊ͤ͘Ύ ͊͘ 
ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡ ͙͔͙ͫͫͭͣΤ
˨͔ͺ͙͙͔ͤͪ͊ͤ ͍͊ͦ͟͟ ͫ͊ αͻ͙͔͙ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙ά ͙ 
͎͙ͪ͊ͪ͊ͤ͘;͍͔͊͊ͤ ͤ͊ αͻ͙͔͙ͪ͊ͤͭͤ͡ ͦͭͨ͊͒Άͼ͙ά ͦͭ α͎͊ͯ͋͊͘ ͤ͊ 
ͻͪ͊ͤ͊άΤ
˾͎͙͊ͪ͊ͤ͘;͍͔͊͊ͤ ͙ ͙͙͔ͦͣͯͤͪ͊ͤ͟͟ ͤ͊ ͙ͪ͊͘͡;͙͔ͤͭ ͤ͊;͙͙ͤΣ ͨͦ 
͙ͦͭͦ͟ ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡ ͦͭͨ͊͒Άͼ͙ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ ͙ͪͫ͟Φ
˴͙͙ͪͭ;ͤͦ ͙͔͔ͣͫͤ͡ ͨͦ ͦͭͤͦ΄͔͙͔ͤ ͤ͊ ͔ͪ΄͔͙ͤΎͭ͊ ͊͘ ͍͔͊ͯͨͯ͊ͤ͘͟ 
ͤ͊ ͻͪ͊ͤ͊Τ
˻͔͔ͨͪ͒͡Ύ͔ͤ ͤ͊ ͚ͤ͊-͙͔͒ͦ͋ͪͭ ͤ͊;͙͙ͤ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ 
ͦͫͭ͊ͭΆͼ͙͔ͭΤ
˽͙͍͔ͪ͊ͭͯ͊ͤ͟͟ ͤ͊ ͙͔ͨ͊ͤͪ͊ͤ͡ ͤ͊ ͻ͔͔ͪ͊ͤͤͭͦ ͙ ͔͙͍͙͊ͭͪͤ͊ͭͤ͡ 
ͤ͊;͙͙ͤ ͊͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͍͙͔ͦͨ͊ͦͭ͟͟ ͊͘ ͻ͙ͪ͊ͤΦ



оΦ ˹͊ͫͭͦΎ΅͊ ͙ͫͭͯ͊ͼ͙Ύ ςͪ ͙͍͔ͫͦ͟ ͙ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 

͙ͨͫ͊ͭ͊͡ ͤ͊ ͚ͯͫͭͦ;͙͍ͦͫͭ 
͙͔͙̆ͪ͊ͤͭͤͦͭͨ͊͒͡Άͼ͙ς͘ ͎͊ͯ͋͊ͤ ͻ͊ͪ͊ͤ͊
̋ͦͫ ͔ͦ ͭͤ͊ͫΎ͒ ͻ͙ͦͪ͊ͤ͊ͭ͊ͤ͊;͙͙͔ͤͭΣͨͦ͟ ͙ͦͭͦͭΎ
͔ͫͪ͊͘ͻ͙΅͍͊͊Σ͍͔͊͗ͤͦ͒ ͊ͫ ͔͍͙͙͔ͨͪ͊ͪ͊͊ͣ͗͒ͯ͘͟͡
͍͔͙͒ͪ͊͘͡;͙ͤͨͦͤΎ͙ͭΎ: ᾰ͙͔͙͔ͪ͊ͤͭͤͭͦͭͨ͊͒͡Άͼ͙
͔ͫͦ ͭͤ͊ͫΎͭ͒ͦͤ ͊ͣ͊͡Ύ͍͔͊ͤͭͦͤ͊͟ ͙ͦ͡;͔͍͙͙ͫͭͦͭͦ͡
͊͟;͔͍ͫͭͦͭͦͤ ͻ͍͔͊ͪ͊ͤ͊ͭ͊ͪͯͭ͊ͭͤ͊ͪ͘͡ ͔΄͔͙ͤΎ͙
͔͚͍͙͒ͫͭΎͤ͊ͭ Ά͎͍ͪͦͼ͙͔ͭͤ͊͒ ͔ͪ͋ͤͦΣ͍͒ͦͫͭ͊;͙ͼ͙͔ͭ
ͤ ͻ͙͔͙͎͙͙͔͙͔͙͔͊ͪ͊ͤͭͤͯͫͯͨͦͭͪ͋ͭͭ͡͡͡άΣ͒ͦ͊ͭͦ͟
α͎͊ͯ͋͊ͭ͊ͤ͊͘ ͻ͔ͪ͊ͤ͊ ͤ͊ͣ͊͡Ύ͍͔͊ͤͭͦͤ͊
͙ͦ͟͡;͔͍͙͙ͫͭͦͭͦ͟͡ ͊;͔͍ͫͭͦͭͦͤ͊ͻ͍ͪ͊ͤ͊ͭ͊
͔ͪͯͭ͊ͭͤ͊ͪ͘͡ ͔΄͔͙ͤΎ͙͔͚͍͙͒ͫͭΎͤ͊͒ ͍ͦͫͭ͊;͙ͼ͙͔ͭ
ͤ͊ͻ͙͍ͪ͊ͤΆ͍͍ ͔͙͎ͪ͊ͭ͊Σͫ ͙͘͟͡Ό;͔͙͔ͤͤ͊
ͭΆ͎͍ͪͦͼ͙͔ͭͤ͊ ͔͒ͪ͋ͤͦΣ͍͒ͦͫͭ͊;͙ͼ͙͔ͭͤ͊
ͻ͙͔͙͎͙͙͔͙͔͙͔ͪ͊ͤͭͤͯͫͯͨͦͭͪ͋ͭͭ͡͡͡ά. (FAO,2019)
ό͍͙͔͙͗ͭͫͤͣ͊ͭ͊ͨ͟-ͦ͒ͦͯͨ͊͘͡ ͍͔ͦ;͔͙ͨͦ͒ͪͦ͋ͤͦͫͭύ.
˽ͦ ͙ͭͦͤ͘ ͊;͙ͻ͙͔͙͔ͤͪ͊ͤͭͤͭͦͭͨ͊͒͡Άͼ͙
͙͍͔͍͙ͦ͋ͤͦͤͦ͊ͫ͘͟Ύ͙͔͙͔ͭͦͭͤͭͭ͟͡Σ͙͙͍͙ͦͭͤ͒͒͊.



˹͊ͫͭͦΎ΅͊ ͙ͫͭͯ͊ͼ͙Ύ ςͪ ͙͍͔ͫͦ͟ ͙ ͔͙ͨͪͦ͋ͣ͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ 

͙ͨͫ͊ͭ͊͡ ͤ͊ ͚ͯͫͭͦ;͙͍ͦͫͭ 

˸͙͊ͦ͒͊ͤͤ͟͡Χ
˿͔ͨͦͪ͒˩͍ͪͦͫͭ͊ͭ(2023 .͎) ͦ͋΅ͦͭͦͦ͟ ͙͡;͔͍ͫͭͦ
ͻ͙͔͙ͪ͊ͤͭͤͦͭͨ͊͒͡Άͼ͙͍˩ ˿ͨ ͔ͪ͘2021 .͎ ͤ͊͒ͻ͍Άͪ͡Ύ58
͙͙ͣͦͤ͊ͭͦͤ͊ͨͪ͡ Ύͫͤ͊ͣ͊ͫ͊. ˨͙͍͚ͦͣ͊ͤͫͭ͊ͭ͊ͫ͊ͫͤ͊͟-
͎ͦ͡Ύ͙ͣͨͪͤͦͫΣ͎͔͔͙͚͙ͤͪͪ͊ͤ͊͟ 3͒1 ͙͙ͣͦͤ͊ͭͦͤ͊͡Σ
͔ͦͭͦͨͪ͟ ͔͍͒ͫͭ͊͡Ύ͍͊54% ͦͭͦ͋΅͙͔ͭͦͭͨ͊͒Άͼ͙.
˿͔ͭͦͪ͟Άͭͤ͊ͨ ͔͙͙͍͍͔ͪͪ͊͋ͦͭ͊ͭ͊ͨͪͦͦ͒ͫͭͦͭͦͫ͘͟
͍͙ͭͦͪΎ͚ͭͤ͊-͎ͦ͡Ύ͙ͣͨͪͤͦͫΣ͔͚͙͎͍ͤͦͫͦͭͦͦͪͤͦͫͭ͊͘͟
͍͔ͨͦ;͔ͦ 1ͭ2͙͙ͣͦͤ͊ͭͦͤ͊͡Σ͙͡2͙1%.˻͙͔ͫͭ͊ͤ͊ͭ͡25%
ͦ ͻ͙͔͙͔ͭͪ͊ͤͭͤͭͦͭͨ͊͒͡Άͼ͙͙͍͒͊ͭͦͭͨΆ͍͙ͪ;ͤͦͭͦ
͙͍͍ͨͪͦͦ͒ͫͭͦ͘(5 ͙͙ͣͦͤ͊ͭͦͤ͊͡Σ9%), ͔͙͙ͪͫͭͦͪ͊ͤͭ
ͻ͙͔͙͎͙ͪ͊ͤͭͤͯͫͯ͡͡όͤ͊5͒ ͙͙ͣͦͤ͊ͭͦͤ͊͡Σ9%) ͙
ͭΆ͎͍͙ͪͦΎͤ͊͒ ͔͙͎͙͔͙ͪ͋ͤͦ͒ͪͯͫͭͦͪ͊͒͘͟ ͙͙ͫͭͪ͋ͯͼ͙Ύ
ͤ ͻ͙͊ͪ͊ͤόͣ͊ͦͤ͊͟͡4͙͙͒ͣͦͤ͊ͭͦͤ͊͡Σ7%).

˽͍͔͔ͦͫͭ͊ͭ 
͙͔͙͔ͦ͋ͪ͊͗ͤ͘ 
ͨͦ ͍͊΄ ͙͋ͦͪ͘

https://impact.economist.com/sustainability/ecosystems-resources/data-point-the-dirty-truth-about-wasted-food?utm_medium=cpc.adword.pd&utm_source=google&ppccampaignID=18151738051&ppcadID=&utm_campaign=a.22brand_pmax&utm_content=conversion.direct-response.anonymous&gad_source=1&gclid=CIqipfnUuocDFRZJHQkdx8cHOA&gclsrc=ds


пΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎΣ ͔͙͍͙͊ͭͪͤ͊ͭͤ͡ ͻ͙͔͙ͪ͊ͤͭͤ͡ ͙͔͙ͫͫͭͣ? 

https://youtu.be/4aa6wvJyt1c?feature=shared


пΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎΥ ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͙͡ ͙͍ͭ͊͊͟Κ 

ˮ͔͍͔͙ͫ͒ͦ͊ͭͫ͘͟͡͡Σ͔͎͙ͦͦ͟͡;͙͎͙ͤͦͪ͊ͤ͊͘ͼ͙͙͙͎͙͍͙͍͔͒ͪͯ͒ͦ
͎͙ͦͪ͊ͤ͊͘ͼ͙͙͔ͫͨͦ͒͡Ύ͙ͭ͒ͦ͋ͪͨͪ ͙͙͙͙͔͊ͭͨͦͦ͗ͭͤͦ͟͟͡͡
͍͔͔͙͔ͨͦ͒ͤΣ͙ͦͭͦ͟ͻ͎ͦͪ͊ͭ͊ͣͦ͊ͭ͒͊ͨ ͙͎͙͍ͪ͊͊ͭͯͫͦ͡Ύ͍ͭ
͔͔͔͍͙͔͙͗͒ͤͭͦͫΣ͒͊͘ ͎͊ ͯ͋Ύͭͨ-ͦͣ͊ͦ͟͡ͻͪ͊ͤ͊ͯ͒ ͦͣ͊.

˽͙͔͊ͤͪ͊ͤͭͦͤ͡ ͻ͊ͪ͊ͤ͊ͭ͊ͤ ;͍͔͊ͦ͟ό͙ͤ ͊ͫ ͔͔͚͍ͣͫͭͦͭͦͣͯύ͙
͙͍͔ͨͦ͊ͤͭͦͤ͊ͫ͘͘͡ ͙ͨͫΆ͍͔͙͊ͨ͊͊ͪͯ͊ͤͫ͊͒ͦ͋ͪͤ͊͘͘͟;͙͙ͤ͒͊
͊ͨͦ͘;͔͔ͤͭ: ͔͒ͦ͊͊ͤͦ͘͟Σ;͔ͨ ͍͔͊͊ͪͯ͊ͤͭͦͤ͘ ͻ͙͔͙͊ͪ͊ͤͭͤ͡
͙ͫͭͦͫͨ͟ ͦͣͦ΅͙ͭ͊ͤ͊ͫͨͫΆͤ͊ͣ͊͟͡Ύ͍͊ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡
ͦͭͨ͊͒Άͼ͙όWǀǊƛǎǎŜƴet al., 2015). ˤ͙͙͔ͤͣ͊ͤͭͦͨͦͦ ͭͤͦ΄͔͙͔ͤ
ͤ͊͟ ͙ͦ͡;͔͍ͫͭͦͭͦͻͪ͊ͤ͊Σ͔͔͎͍͙ͦͭͦͫͦͭ͟ΣͫΆ΅͔͍ͦ ͊͗ͤͦΣ͊͒͊͘
͔ͫͨ ͙͎͍ͪͦͭΎͭͨͦ͒ͻͦ͒Ύ΅͙͙ͦ͟͡;͔͍ͫͭ͊ͤ͊ͨ ͦͪͼ͙͙͔͙ͭ͒͊ͫ ͔
͙͋͘Ύ͎͍͎͍͔͔͊ͦͭͤͭͦͤ͊ͨ ͍͔ͦ;͔ͦͭͭ ͍ͦ͊Σ͔͔ͦͭͦͣͦ͗͒͊ͫ͟ ͔
͙ͦͤͫͯͣͪ͊͟(StopFoodWaste.ie, n.d.-a).



пΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎΥ ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͙͡ ͙͍ͭ͊͊͟Κ 

ˤͣ͊ͦͨ͟͡-ͦ΄͙͔ͪͦͦͤͭͫͭ͟͟͟Σͻ͎͙ͦͪ͊ͭ͊ͣͦ͊ͭͫͤͦ͒͊͒͡ ͙͔ͦͨͪͤͫ͊ͭ͊͘
͙͋͘Ύ͎͍͔͊ͤͤ ͻ͙͔͙͔͊ͪ͊ͤͭͤͭͦͭͨ͊͒͡Άͼ͙͊ͭͦͯ͟;͍͍͔͚͙͊ͫͭ͊ͭ͒ͤͦͫͭͤ͊
ͦ͋΅ͤͦͫͭͭ͊.˽͎͙͔ͪͦͪ͊ͣ͊ͫͨͦ͒͘͡Ύ͔ͤͤ͊ͻͪ͊ͤ͊Σ͙͔͙ͨͪͦ͗ͤ͡Ύ͊ͪ͊ͣ͘͘Ύͤ͊
ͤ ͻ͊ͪ͊ͤ͊Σ͍͔͔͍ͣͫͭͦͨͪͪΆ΅͔͚͍͊ͤͭͦͦͫͭ͊ͭΆͼ͙Σ͊ͭͦͤ͊͟ ͨͪ. ά ͍Ά͔ͪ͒
͒ͦ͋ͪͦΣ͊͒͘ ͊ͫ ͔͙͘ͻ͍Ά͙ͪ͡ά͙ αOlioάΣ͙͊ͭͦͦ͋͟͟΅͔͍͔͙͔͎͙͙͙ͫͭͤͭͪ͊͒ͤ
͍͔͙͔͙͙ͦ͋ͪ͊ͦ͊ͭͤͭͤ͘͡ͼ͙͙͍͙͚͊ͭͫ͊ͯͫͭͦ;͙͍͙͙ͨ ͙͔͙͔͚͙ͦͦ͗ͭͤ͒ͤͦͫͭ͡͡Σ
͙ͦͭͦ͟ͻ͎ͦͪ͊ͭ͊ͣͦ͊ͭ͒͊ͦͫΆ΅͔͍ͫͭΎ͍͍͊ͭͦ ͋΅ͤͦͫͭͭ͊(GreyHound,n.d.).

˹͔͙͍͔͋͊͒͊ͫ͘ ͍͊͋ͪ͊Ύͤ͊͘;͔͙͔ͤͭͦͤ͊ͦ ͍͙͔͙͋ͪ͊ͦ͊ͤͭͦ͘ ͤ͊
͍͙ͨͦ΄͍͔͙͊͊ͤͭͦͤ͊ ͤͺ͙ͦͪͣͪ͊ͤͦͫͭͭ͊ͨͦͭ ͔ͣ͊ͭ͊. ͍́ͦ͊ͣͦ ͔͔͗͒͊ͫͭ͊ͤ
ͤ͊ͤ Ύ͙͍ͦͦͤ͊͟͟͡: ͍ͯ;͙͙͡΅͔Σͤ͊ͪ ͊͋ͦͭͤͦͭͦͣΎ͙ͫͭͦ;͔͔ͪͣ͘ ͙͚͙͒ͤ
͙͙͊ͣͨ͊ͤ͟. ˻͋ͯ;͔͙͔ͤͭͦͤ͊ ͻ͔͎͙ͦͪ͊ͭ͊ͦͭͤͦͫͤͦͦͦ͟͡;͙͔ͤͭΣ
͙͙ͦͤͦͣ͟;͔͙͔͙ͫͭ͟ ͫͦͼ͙͙͔͍͊ͤͭ͡Ά͔͚͍͙͒ͫͭ͘Ύͤ͊ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡
ͦͭͨ͊͒Άͼ͙͍͙ͦ͒͒ͦ ͔͙͍͍͔͔͙͔͙͙͔͍ͨͪͦͣͤͨͦ͒ͤͭͦͣͨͪ͒ͫͭ͊͡Ύ͍͊
ͤ͊͘;͙͔ͭͤ͊ͫͭ͡Άͨ͊͟͟Άͣͨ -ͦ͒ͦ͋ͪͦ͋Ά͔͒΅͔. ̂;͙͙͡΅͙͔ͤͭͯ;͔͙͋ͤ
͎͙ͨͪͦͪ͊ͣΣ͙͍ͦͭͦ͟͟ ͡Ό;͍͊ͭͯͪͦͼ͙ͨͦ ͔͙͔͚ͭͣͭͯͫͭͦ;͙͍͙ͦͫͭ
ͪ͊͘ͻ͙΅͍͔͊͊ͤͤ ͻ͊ͪ͊ͤ͊Σ͎ͣͦ͊ͭ͒͊ͨ ͎͍ͦͣͦͤ͊ͭ͊͘ Ά͙͍͔ͨͭ͊͊ͤͭͦͤ͊͘
͎͍͙͍͙ͦͭͦͦͪͤͤ͊ͼ͙͍ͦͭͪ͊ͤͤ͊Άͪ͊ͫͭ͘.

https://www.toogoodtogo.com/en-us
https://www.toogoodtogo.com/en-us
https://www.toogoodtogo.com/en-us
https://www.toogoodtogo.com/en-us
https://www.toogoodtogo.com/en-us
https://www.toogoodtogo.com/en-us
https://olioapp.com/en/


пΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎΥ ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͙͡ ͙͍ͭ͊͊͟Κ 

˹͔ͦ͋ͻ͙͔ͦ͒ͣͦ͋͊;͔ͻ͙͙ͦͫͭ͡;͔ͤͨͦ͒ͻͦ͒Σ͊͒͘ ͊ͫ ͔͙ ͔͎͔͋ͤ͘
ͪ͊͘ͻ͙΅͔͙͔ͤͭͦͤ ͻ͊ͪ͊ͤ͊Σ͙͙͊ͯͫ͡Ύ͔ͭ͊ͤͣ ͎ͦ͊ͭ͒͊͋ Ά͒͊ͭ
͔͙͔͙ͨͦͦ͗ͤͫ͊ͣͦͦͭͦͭ͒ͤ͡͡Ύ;͍͔͙͙͔ͦͣ͊ͭͦ͋͟͟͡΅͙ͤͦͫͭ.
ˤ͔͊͗ͤͦ͒ ͊͘ ͙͔͊ͨͦͣͤͭΣ;͔͙͎͙͙ͣ͊ͣͤͦͦͨͪ͊ͭ͟͟Σ͙͎ͦͭͦͣͦ͊ͭ͟
͒͊͋ Ά͍͒͊ͭΆ͙͔͙ͨͪͭͦͭ͘ͅ ͔͙ͪͣΣ͙͙͙͔͙͒ͫͭͪ͋ͯͭͦͪͫͣͪ͗͟Σ
ͭΆ͎͍ͪͦͼ͙͔͙ͤ͊͒ͪ͋ͤͦ ͙͙ͨͦͭ͡ͼ͙͊ͤ͘ ͊ͣ͊͡Ύ͍͔͊ͤͤ͊
ͻ͙͔͙͔ͪ͊ͤͭͤͭͦͭͨ͊͒͡Άͼ͙͍ͤ͊ ͔͙͔͍͔͙͎ͫͭ͊ͨͦͭͪ͊ͭ͊ͤ͊͟
͍͙͒ͦͫͭ͊͟Σ͔͎͙͊ͭͦͫ͊ͪ͊ͤͭͪ͊ͨ͟ -͚ͦͯͫͭͦ;͙͍͙͔͊ͺ͔͙͍ͭͤ͊͟
ͻ͙͔͙͔ͪ͊ͤͭͤ͊ͫͫͭͣ͊͡(Schaneset al., 2018).

˩ͭͦͤΎͦͦͫ͟͟͡Ά͍͔ͭ͊,͔͔͎͔͔͔͙͍ͤ͊͊͒ͤͦͪ͊͒͊ͣͭ͘͘͘͟͡Ά͙ͣͦ͗ͤ͘
͔͙͍͙͊ͭͪͤ͊ͭ͡Η

https://earth.org/solutions-for-food-waste/
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https://earth.org/solutions-for-food-waste/
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˸ͦ͒ͯ͡ нΥ ͔͙́ͫͭͤ͊͟͡ ͙͙ͤ͒ͯͫͭͪΎ



˿Ά͒Ά͙͔ͪ͗͊ͤ

Å͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ
мΦ ˽͔͙ͪͦ͋ͣ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ 
͙ͨͪͦͣ΄͔ͤͦͫͭ͡
Å˽͙͙ͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ
Å˴͙͊ͯͫ͘
нΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ ͊͘ ͚ͯͫͭͦ;͙͍ͦ 
͔͙ͭͫͭͤͦ͟͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘
Å˹͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͔͎͙ͦͦ͟͡;͙ͤΎ ͔ͦͭͨ;͊ͭΆ͟ 
Å˩͎͙ͦͦ͟͡;͙ͤ ͔ͭͻ͙͙ͤ͟ ͊͘ ͋ͦΎ͙͍͔͒ͫ͊ͤ ͙ ͔ͨ;͊ͭ
Ǻ͔ͻ͙͙ͤ͟ ͊͘ ͍ͨͦͭͦͪͤͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͙ 
͔ͪͼ͙͙͔ͪ͊ͤ͟͡

Å˭͊͟͡Ό;͔͙͔ͤ



͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ

Å ˻͙ͨ΄͔͔ͭͤ͊ͫͭͦΎ΅͙͔͔͙͍͙͔͍͙ͭͨͪ͒͊ͭͫͭ͊͘͟͡
͙͍͔ͪͫͦ͟Σ͔ͨͪ͒ͦ͟ ͙͔͙ͭͦ ͍͔͔͙ͨͪ͊ͤ͊ͭͫͭͤ͊ͭ͊͘͟͡
͙͙ͤ͒ͯͫͭͪΎΣ͍ͫΆ͙ͪ͊ͤͫ͘ ͚ͯͫͭͦ;͙͍͙ͦͫͭͭ͊
͍͔͙͔ͯͨͪ͊ͤͭͦͤ͊ͦ͡ ͭͨ͊͒Άͼ͙͔ͭ.

Å ˻͋Ύ͔͔͔͙͍͙ͫͤͭ͊ͭͪͤ͊ͭͤͨͦ͒͡ͻ͙ͦ͒͊ͨ͘ ͙͎͔ͦͫͭ͊ͤ
ͤ͊ͯ ͚ͫͭͦ;͙͍͍ͦͫͭͭ ͔͙͙͍͍ͫͭͤͦͭͦͨͪͦͦ͒ͫͭͦ͘͟͡.

Å ˽͔ͪͨͦͪΆ;͚͔͙͙͙͊ͭͨͪ͊ͭ͟͟ ͔͚͙͒ͤͦͫͭ͊͘
͚ͯͫͭͦ;͙͍͍͔͙͔ͦͯͨͪ͊ͤͤ͊͡ ͦͭͨ͊͒Άͼ͙͔͍ͭ
͔͙͙ͭͫͭͤ͊ͭ͊ͨͪͦͣ͟͡΄͔ͤͦͫͭ͡.



мΦ ˽͔͙ͪͦ͋ͣ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ ͙ͨͪͦͣ΄͔ͤͦͫͭ͡

˨͔͚ͤͦͫͭ мΥ ˤ͙͔͗ͭ ͍ͭͦ͊ ͍͙͔͒ͦ ͙ ͔͔͔͔ͦͭ͋͗ͭ͡ ͔͙͔ͨͪͦ͋ͣͭ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ 

͙ͨͪͦͣ΄͔ͤͦͫͭ͡Σ ͙ͦͭͦ͟ ͙͔͙͒ͤͭͺ͙ͼ͙ͪ͊ͻ͔ͭ



˽͔͙ͪͦ͋ͣ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ ͙͙ͤ͒ͯͫͭͪΎ

˩͎͙ͦͦ͟͡;͙ͤ ͙͍͔ͪͫͦ͟

˾͙͍͔ͫͦ͟ ͊͘ ͍͔͒ͪ͊ͭͦ͘
ˮ͙ͦͤͦͣ͟;͔͙ͫ͟ ͙͍͔ͪͫͦ͟

˭͊ͣΆͪͫΎ͍͔͊ͤ

˸͙͙ͪͦͨ͊ͫͭͣ͊ͫ͟͡

˾͊͘ͻ͍͔͍ͦ͒͊ͤͤ͊ͦ͒͊

͙́ͦͫ͟;͙ͤ

ͻ͙͙͙ͣ͊͟͡

ˤ͙ͫͦͦ͟ ͔͔͙͔ͨͦͭͪ͋ͤ͡ 
ͤ͊ ͍ͦ͒͊

ˮ͎͙͒ͪͯΧ
ɿʘʤʲʨʩʷʚʘʥʝ 

ʥʘ ʚʲʟʜʫʭʘ

˩͎͙ͪͦͤͦͣ;͙ͤ 
͙͍͔ͪͫͦ͟

˭͊ͣΆͪͫΎ͍͔͊ͤ 
ͤ͊ ͍ͦ͒͊ͭ͊

͔̂ͨͦͭͪ͋͊ ͤ͊ 
ͻ͙͙͙ͣ͊͟͡

ˮ͎͔͊͊ͤ͘͡ ͤ͊ ͨͪ͊ͻ

ˮ͎͔͊͊ͤ͘͡ ͤ͊ ΄ͯͣ

ˮ͎͔͊͊ͤ͘͡ ͤ͊ 
ͻ͙͙͙ͣ͊͟͡

͙͙̅͘;͔͙ͫ͟ 
͙ͦͨ͊ͫͤͦͫͭ

(ETC-CE,2024; Wojnowska-.ŀǊȅƱŀet al., 2024)

˥͔͔͙͔ͤͪͪ͊ͤ ͤ͊ 
͍ͭΆ͙ͪ͒ ͦͭͨ͊͒Άͼ͙

˨͔͎ͪ͊͒͊ͼ͙Ύ ͤ͊ 
͔ͣ͘Ύͭ͊κͨͦ;͍͊ͭ͊

˽͔͔͙͔ͦͭͪ͋ͤ͡ ͤ͊ 
͔͔͎͙ͤͪΎ

ˮ͎͙͒ͪͯΧ

ˮ͎͙͒ͪͯΧ



˽͙͙ͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ 

ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ
˽͔ͪͦ͋ͣ͡Υ ˴Άͣ ͔͒ͤ΄ͤ͊ ͒͊ͭ͊ ͍͔ͨͦ;͔ͭͦ ͔͙͙ͭͫͭͤ͟͡ 
ͦͭͨ͊͒Άͼ͙ όур҈ύ ͔ͫ ͙͘ͻ͍Άͪ͡Ύͭ ͊ͭͦ͟ ͍ͭΆ͙ͪ͒ ͦͭͨ͊͒Άͼ͙ 
(Wojnowska-.ŀǊȅƱŀ Ŝǘ ŀƭΦΣ нлнпύΦ

Å ˴͍͙͊͟ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ 
ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͫ ͼ͔͡ ͍͔͙ͯ͡;͍͔͊͊ͤ ͤ͊ ͍ͨͦͭͦͪͤ͊ͭ͊ 
͔ͯͨͦͭͪ͋͊ ͙ ͔ͺ͔͙͍ͭͤͦͫͭͭ͊͟ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͤͭͦ͟͡Κ

Å ˴͍͙͊͟ ͫ͊ ͔ͭͻ͙͔ͤͭ ͔͙͍ͨͪ͒ͣͫͭ͊ ͙ ͔ͤ͒ͦͫͭ͊ͭΆͼ͙Κ



˴͍͙͊͟ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙ ͫΆ΅͔͍͍ͫͭͯ͊ͭΚ

Å ˨͔͙͔ͨͦͤͪ͊ͤ ͙ ͙͎͊ͪ͘Ύ͔ͤΥ ˮ͘ͻ͍Άͪ͡Ύ͔ͤ ͤ͊ ͔͙͙ͭͫͭͤ͟͡ ͦͭͨ͊͒Άͼ͙ ͤ͊ ͔͙ͫͣͭ΅͊ ͙͙͡ ;͔ͪ͘ ͙͎͊ͪ͘Ύ͔ͤΦ

Å ˾͔ͼ͙͙͔ͪ͊ͤ͟͡Υ ˽͔ͪͪ͊͋ͦͭ͊͟ ͤ͊ ͔͙͙ͭͫͭͤ͟͡ ͦͭͨ͊͒Άͼ͙ ͍Ά͍ ͍͊ͤ͊͟͡ ͙͙͡ ͍͙ͤͦ ͔͙͙ͣ͊ͭͪ͊͡Φ

Å ˻͍͋ͤͦΎ͍͔͊ͤΥ ́ͪ͊ͤͫͺ͙͔ͦͪͣͪ͊ͤ ͤ͊ ͙͘ͻ͍Ά͔ͪͤ͡ ͔͙ͭͫͭ͟͡ ͍ ͍͙ͤͦ ͙ͨͪͦ͒ͯͭ͟ ͫ ͨͦ-͍͙ͫͦ͊͟ ͚ͫͭͦͤͦͫͭΦ

Å ˻ͭͨ͊͒Ά͟ ͟Άͣ ͔͔͎͙ͤͪΎΥ ˮ͎͊ͪ͘Ύ͔ͤ ͤ͊ ͔͙͙ͭͫͭͤ͟͡ ͦͭͨ͊͒Άͼ͙ ͊͘ ͎͔͔͙͔ͤͪͪ͊ͤ ͤ͊ ͔͔͙ͭͪ͟͡;͔͍ͫͭͦ ͙͙͡ ͙ͭͦͨͤ͊͡Φ

Å ͙͙̆ͣ;͔ͫͦ͟ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡Υ ͙͙̆ͣ;͔ͫͦ͟ ͎͔ͪ͊ͪ͊͗͒͊ͤ͘ ͤ͊ ͙͔͙ͫͤͭͭ;͔ͤ ͔͙ͭͫͭ͟͡ ͊͘ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊ ͊ͭͦ͟ 
͍͙͙ͫͯͪͦͤΦ

Å ˿͙͔͙ͫͭͣ ͫΆͫ ͍͔͊ͭͦͪͤ͘ ͼ͙͟Ά͡Υ ˽͔͙͔ͪͦͭͪ͊ͤ͟ ͤ͊ ͔͙ͭͫͭ͟͡Σ ͚ͦͭͦ͟ ͒͊ ͋Ά͔͒ ͔ͪͼ͙͙ͪ͊ͤ͟͡ ͔͔ͤͨͪ͟Άͫͤ͊ͭͦ ͍ 
͙͍͍͔͙͔ͨͪͦͦ͒ͫͭͤͭ͘ ͼ͙͙͟͡Φ

Å ˾͊͘΄͙͔ͪͤ͊ ͎͍ͦͭͦͦͪͤͦͫͭ ͤ͊ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ό9twύΥ ˻͎͍ͭͦͦͪͤͦͫͭ ͤ͊ ͙͔ͣ͊ͪͭ͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ͭΎͻͤͦͭͦ 
͙͘ͻ͍Άͪ͡Ύ͔ͤΦ

Å ˴͙͔ͦͣͨͦͫͭͪ͊ͤ ό͊͘ ͔͔͍͔͙ͫͭͫͭͤ ͍͊ͤ͊͟͡ύΥ ˽͔͍͔ͪͦ͋ͪ͊ͯ͊ͤ͘ ͤ͊ ͙͎͙͙͋ͦͪ͊ͪ͊͒ͣ͘ ͔͙͙ͭͫͭͤ͟͡ ͦͭͨ͊͒Άͼ͙ ͍ 
ͦͣͨͦͫͭ͟Φ

(EC, 2023a; ETC-CE, 2024)



˴͍͙͊͟ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͫΆ΅͔͍͍ͫͭͯ͊ͭΚ

˽͡Ό͍͔ͫͦ ˸͙͙ͤͯͫ

˨͔͙͔ͨͦͤͪ͊ͤ ͙ ͙͎͊ͪ͘Ύ͔ͤˣΆͪ͘ ͔ͣͭͦ͒ ͊͘ ͎͔͙ͦͣ͡ ͙ͦ͟͡;͔͍ͫͭ͊ 
ͦͭͨ͊͒Άͼ͙

˹͔͚ͯͫͭͦ;͙͍ ͙ ͊ͣ͘ΆͪͫΎ͍͊΅ 

˾͔ͼ͙͙͔ͪ͊ͤ͟͡ ˻͍ͨ͊͊͘ ͙͙͔ͨͪͪͦ͒ͤͭ ͔͙ͪͫͯͪͫ˾͔͔ͫͯͪͫͦͣΆ͟ ͙ ͫ͟Ά͍ͨͦͫͭͪͯ͊΅

˻͍͋ͤͦΎ͍͔͊ͤ ˹͔ ͙͙͍ͫ͊͘͟ ͙͔͙͍ͤͭͤͤ͊͘ ͦ͋ͪ͊͋ͦͭ͊͟˻͎͙ͪ͊ͤ;͔ͤ͊ ͣ͊΅͙͔͊͋ͪͯͣͦͫͭ 
όͪΆ;͔ͤ ͭͪͯ͒ ͙ ͙͙ͯͫ͡Ύ ͊͘ ͙͚͒͊ͤ͘ύ

˻ͭͨ͊͒Ά͟ ͟Άͣ ͔͔͎͙ͤͪΎ˹͊ͣ͊͡Ύ͍͊ ͔ͦ͋ͣ͊ ͤ͊ ͔͒ͨ͊ͭ͊˻͍͍ͫͦ͋ͦ͗͒͊͊ ͊ͣ͘Ά͙͔͙ͪͫͭ͡ ͙ /hі

͙͙̆ͣ;͔ͫͦ͟ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡˽͍ͦͭͦͪͤͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͍Ά͍ 
͍͙ͫͦͦ͊͟͟;͔͍͔͙ͫͭͤ ͙ͨͪͦ͒ͯͭ͟

ˤ͟͡Ό;͍͊ ͻ͙͙͙ͣ͊͟͡Σ ͫ͟Άͨͦ ͔ ͙ 
͙͙͍ͫ͊͘͟ ͔͙ͤ͊ͨͪ͒ͤ͊͡ ͔ͭͻ͎͙͙ͤͦͦ͡

˿͙͔͙ͫͭͣ ͫΆͫ ͍͔͊ͭͦͪͤ͘ ͼ͙͟Ά͡˹͊ͣ͊͡Ύ͍͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ 
͍͙ͤͦ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͤ͊ͫΆͪ;͍͊͊ 
͚ͯͫͭͦ;͙͍ͦͫͭͭ͊

ˮ͙͍ͫ͊͘͟ ͔͙ͨͪͦͣͤ ͍ ͙͚͒͊ͤ͊͘ ͤ͊ 
ͨͪͦ͒ͯͭ͊͟

˾͊͘΄͙͔ͪͤ͊ ͎͍ͦͭͦͦͪͤͦͫͭ ͤ͊ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ό9twύ

˹͊ͫΆͪ;͍͊͊ ͙͚͒͊ͤ͊͘ ͤ͊ ͍ͤͦ 
ͨͪͦ͒ͯͭ͟

˿͟Άͨ ͔ͣͭͦ͒ ͊͘ ͙͍͙͔͙͔ͨͪͦͦ͒ͭͭ͘͡

˴͙͔ͦͣͨͦͫͭͪ͊ͤ ˩͎͙ͦͦ͟͡;ͤͦ ͙͘ͻ͍Άͪ͡Ύ͔ͤ ͤ͊ 
͙͎͙͋ͦͪ͊ͪ͊͒ͣ͘ ͔͙ͭͫͭ͟͡

˿͊ͣͦ ͔͔͍͔͙ͫͭͫͭͤ ͍͊ͤ͊͟͡ ͙ ͙͙͍ͫ͊͘͟ 
ͨͦ͒ͻͦ͒Ύ΅͙ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ 
͙͔ͦͣͨͦͫͭͪ͊ͤ͟
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нΦ ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ ͊͘ ͚ͯͫͭͦ;͙͍ͦ 

͔͙ͭͫͭͤͦ͟͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘

͚̂ͫͭͦ;͙͍͙  ͙ ͔͎͙ͦͦ͟͡;͙ͤ ͔͙͙ͣ͊ͭͪ͊͡

Å ˻͎͙ͪ͊ͤ;͔ͤ ͨ͊ͣͯ͟Υ ˻͎͔ͭ͗͒͊͡ ͔ͫ ͔͋͘ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙͔͙ͫͤͭͭ;͙ͤ 
͔͙ͨͫͭͼ͙͙͒ ͙ ͫ ͨͦ-ͣ͊ͦ͟͡ ͍ͦ͒͊Φ

˽͙ͦ͘͡: ˹͔͔͊ͣ͊ͤ͊ͭ͊ͯͨͦͭͪ͋͊ͤ͡ ͻ͙͙͙͍͙͊ͣ͊ͦ͒͒ͨͦ͟͡ -ͦͣ͊ͦ͊ͣ͘͟͡ΆͪͫΎ͍͔͊ͤ
ͤ͊ͦ ͔ͦͤ͊ͭ͊ͫͪ͒͊͟͡Σ͍͙ͨͦ΄͔͙͔ͤͦͨͦ͒ͦͪͦ͒ͤ͊ͨ͡ ͦ;͍͙͔͍͔͊ͭ͊ͨͦ͒ͦ͋ͪͤͦ͒ͪ͊͘
ͤ͊ͪ ͙͊͋ͦͭͤͼ͙͔͍ͭΆ͍͔ͅ ͙͔ͪͣͭ.˻͍͔͍ͫͤͭͦ͊ͦͪ ͎͙͊ͤ;͙ͤΎ͙͍͔ͭͨ͊ͣͯͦ͋ͤͦͤͦ͟͟
͙͙͍ͫ͊ͨ͘͟-͍͍͍͔͙͔ͦͣ͊ͦͦ͒͊ͫͪ͊ͤͤͫͭ͟͡ ͙ͪ͊͒ͼ͙͙ͦͤͤΎͨ͊ͣͯ͟.

Å ˾͔ͼ͙͙͙ͪ͊ͤ͟͡ ͍͊ͤ͊͟͡Υ ˹͊ͣ͊͡Ύ͍͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͙ ͍͊ͨ͊͊͘͘ ͔͙͔ͪͫͯͪͫͭΦ

˽͙ͦ͘͡: ˮ͍͔ͨͦ͊ͤͭͦͤ͊ͪ͘͘͡ ͔ͼ͙͙͙͍͎ͪ͊ͤ͊ͤ͊ͨͦͣ͊͊͊ͤ͘͟͟͡͡ ͊ͣ͊͡Ύ͍͔͊ͤͤ͊
ͦͭͨ͊͒Άͼ͙͔͍ͭ͒ ͔͙ͨ͊ͭ͊ͨ ͙͍͔ͦͤ͗͊͊ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ͦͭͨ Ά͍͙ͪ;͙͍͙͙ͤͫͯͪͦͤΣ
͊ͭͦͨͭͦ͟ ͙ͦͤ͊͘ ;͙͔͙͔͔͎͙ͤͨͫͭͤͪΎ͙ͪ ͔͙ͫͯͪͫ.

Å ˨͎͙ͪͯ ͔͙ͪͫͯͪͫΥ ˣ͊ͣ͋ͯ͟Σ ͦͤͦͨ͟ ͙ ͔͔ͭͤͫ͡ ό͙͔ͦͫ͡͡ύΥ ˣΆͪͦ͘ ͍Ά͍ͦ͋ͤͦ͘Ύ͔͙ͣ ͙ 
͙͎͙͙͋ͦͪ͊ͪ͊͒ͣ͘Φ

˽͙ͦ͘͡Υ ˸͙͙ͤͣ͊ͤ͊͡ ͤͯ͗͒͊ ͦͭ ͔͙ͨͫͭͼ͙͙͒Σ ͙͙͍ͫ͊͘͟ ͣ͊ͦ͟͡ ͻ͙͙͙ͣ͊͟͡Σ ͙ͦͭͦ͟ ͫ͊ 
͙͍͔͔͙ͨͪͦ͒ͤ͘ ;͔ͪ͘ ͨͪͦͼ͔ͫ ͤ͊ ͍͔͊ͭͦͪͤ͘ ͼ͙͟Ά͡Σ ͚ͦͭͦ͟ ͔ͪͼ͙͙ͪ͊͟͡ 
͍͙͔͙͔ͪ͊ͭͦͪͭͭ͘͡Σ ͤ͊ͣ͊͡Ύ͍͚͙͊͟ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ

(EC, 2023b)



˹͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͔ͦͭͨ;͊ͭΆ͊͟ 

͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊

Å ˻͍͔ͨ͊͊ͤ͘ ͤ͊ ͍ͦ͒͊ͭ͊Υ 
˻͎͙ͪ͊ͤ;͙͔ͤͭ ͙ ͔ͪͼ͙͙͙ͪ͊ͤ͟͡ 
͍͊ͤ͊͟͡ ͔ͨͫͭΎͭ ͍ͦ͒͊Φ

Å ˹͔͙͊ͣ͊ͤ͡ ͻ͙͙͙ͣ͊͟͡Υ ˽ -ͦͣ͊ͦ͟͡ 
͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͤ͊ ͨͦ;͍͊ͭ͊ ͙ 
͍ͦ͒͊ͭ͊Φ

Å ˽ -͙͙ͦͤͫ͟ ͍Ά͎͔͙ͪͦ͒ͤ͡ ͔͙͙͙ͣͫΥ 
˿͔ͨͫͭΎ͍͊ ͔͔͎͙ͤͪΎ ͙ ͤ͊ͣ͊͡Ύ͍͊ 
͙͍͙͔ͨ͊ͪͤͦͭ͟ ͎͍͔͊ͦ͘Φ

Å ˹͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭΥ 
˽ͦ͒͒Άͪ͗͊ ͔ͫ ͪ͟Ά͎͍ͦ͊ ͙͙ͦͤͦͣ͊͟͟Φ

(EC, 2023b)



˩͎͙ͦͦ͟͡;͙ͤ ͔ͭͻ͙͙ͤ͟ ͊͘ 

͋ͦΎ͙͍͔͒ͫ͊ͤ ͙ ͔ͨ;͊ͭ

Å ˩͔͍͔ͫͭͫͭͤͦ ͎͙͋͊ͪͦ͡Υ ˣ͙͎͙ͦͪ͊ͪ͊͒ͣͦ͘Σ 
͔͙ͤͭͦͫ͟;ͤͦΦ

Å ˣͦΎ͙͍͔͒ͫ͊ͤ ͫ ͙ͤͫͦ͟ ͫΆ͒Ά͙͔ͪ͗͊ͤ ͤ͊ 
͍ͦ͒͊Υ ˮ͍ͨͦ͊͘͘͡ ͔ͫ ͨͦ-ͣ͊ͦ͟͡ ͍ͦ͒͊Σ 
͙͔ͤ͊ͨͪͣͪ ͋ͦΎ͙͍͔͒ͫ͊ͤ ͫ ͍Ά͒ͯ͘ͻ ͙ ͨΎͤ͊Φ

Å ˨͙͎͙͔ͭ͊ͤ͡ ͔ͨ;͊ͭΥ ˹͊ͣ͊͡Ύ͍͊ ͔ͫ 
ͪ͊͘ͻͦ͒Άͭ ͤ͊ ͍ͦ͒͊ ͙ ͙ͣ͊ͫͭͦ͡Φ

Fibre2Fashion (2024)



͔́ͻ͙͙ͤ͟ ͊͘ ͍ͨͦͭͦͪͤͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͙ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡

Å ˴͔͙͍ͪ͊ͭͤͦ ͍ͨͦͭͦͪͤͦ ͙͍͔ͨͦ͊ͤ͘͘͡Υ ͨ͊;ͯΆͪ͟Σ ͔͔͙͔ͪͣͦ͒ͪ͊ͤ͡Σ ͔͙͊ͫͫͦ͊ͪ͟Φ

Å ˽ͪͦͼ͔͙ͫ ͤ͊ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡Υ ˸͔ͻ͙͊ͤ;ͤͦ ͙ ͻ͙͙ͣ;͔ͫͦ͟ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡Φ

Å ˽͙ͦ͘͡ ͊͘ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Υ ˭͍͊ͨ͊͊͘ ͔͙ͪͫͯͪͫΣ ͤ͊ͣ͊͡Ύ͍͊ ͦͭͨ͊͒Άͼ͙͔ͭΣ 
ͤ͊ͫΆͪ;͍͊͊ ͔ͺ͔͙͍ͭͤͦͫͭͭ͊͟ ͤ͊ ͪ͊͘ͻ͙͔ͦ͒ͭΦ



˽͔͎͔ͪ͒͡ ͤ͊ ͚ͯͫͭͦ;͙͍ͦͭͦ ͔͙ͭͫͭͤͦ͟͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘

˿ͼ͔͙͚ͤ͊ͪ мΥ ˮ͔͔͔͋ͪͭ͘ ͔͎͙ͦͦ͟͡;ͤͦ ;͙͙ͫͭ ͔͙͙ͣ͊ͭͪ͊͡ ͊͘ ͍ͤͦ͊ ͔ͦ͟͟͡ͼ͙Ύ

˸ͦ͒ͤ͊ͣ͊ ͍ͪ͊ͨͯͫ͊ͤͦ͊ͦ͟͟͟ ͔͟͡ͼ͙Ύ͙͙ͫ͊͒ͨ͊͟ ͔͔͔͙͙ͦ͒͋ͪͣ͊ͭͪ͊͡Σ͙ͦͭͦͫ͊͟
͚ͯͫͭͦ;͙͍͙. ͔́ͻ͙͔ͤͭͼ͔͙ͫ͊͒͊ͤ͡ ͊ͣ͊͡Ύ͍ͭΆ͎͔͙ͪͦ͒ͤ͡Ύ͙ͫͦ ͔ͭͨ;͊ͭΆ͙͒͊͟
͙͍͔͔͎͙ͨͪ͊ͭͦͦ͟͟͡͡;͙͔͙͙͔͙͔͙ͤͦͦͪͤͭͪ͊ͤͨͦͭͪ͋ͭ͡.

͔͙͔͙͔́ͫ͊ͭ͒͊ͫͨͦ͒ͭ͟͡ˤ͊΄͙Ύͦͨ ͙ͭ͊ͭͦͦ͋͟ ͯ;͙͔͍ͭ͡ ͦ͋͊ͫͭͭ͊ͤ͊͡
ͨͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦͦ͋ͯ͡;͔͙͔͙ͤͦ ͍͙͔͋ͪ͊ͦ͊ͤ͘Σ͚͔͍͔͙ͦͭͦͨͪͨͦ͒͊͊ͭͣͯ͊͘͟ ͚ͫͭͦ;͙͍
͔͙͙ͭͫͭͣ͟͡ ͦ͒͊Σ͎͙͎͊͒͊ͦͨͦͫͭͤ͊ͭ͟͟.˴͍͙͊ͦ͋͟ͻ͔͙ͭͣͨ ͔͙͙ͪ͒ͦ͗͡͡Κ



˭͊͟͡Ό;͔͙͔ͤ ς͟ ͡Ό;͍͙ͦ ͙͍͙ͦ͒͘
˽͔͙ͪͦ͋ͣ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ ͙ͨͪͦͣ΄͔ͤͦͫͭ͡
Å˴͍͙͊͟ ͔͙ͨͪͦ͋ͣ͡ ͫ ͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ 
͙͙ͤ͒ͯͫͭͪΎΚ

Å˴͊͟ ͔ͫ ͚ͤ͊-;͔ͫͭͦ ͍ͯͨͪ͊͡Ύ͍͊ͭ ͔͙͙͔ͭͫͭͤͭ͟͡ ͦͭͨ͊͒Άͼ͙Κ
Å˴͍͙͊͟ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͫΆ΅͔͍͍ͫͭͯ͊ͭ ͙ ͙ͦ͟ ͫ͊ 
͚ͤ͊-ͨͦ͒ͻͦ͒Ύ΅͙Κ

ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ ͊͘ ͚ͯͫͭͦ;͙͍ͦ ͔͙ͭͫͭͤͦ͟͡ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘
Å˴͙ͦ ͫ͊ ͤΎ͙ͦ͟ ͦͭ ͚ͯͫͭͦ;͙͍͙͔ͭ ͔͙͙ͣ͊ͭͪ͊͡ ͙ ͔ͭͻ͙͙ͤ͟Κ
Å˴͍͊ͦ͟ ͔ ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ ͪ͟Ά͎͍ͦ͊ͭ͊ ͣͦ͒͊Κ

˨͔͚͙ͤͦͫͭ ͊͘ ͚ͯͫͭͦ;͙͍ͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͍ ͔͙ͭͫͭͤ͊ͭ͊͟͡ 
͙ͨͪͦͣ΄͔ͤͦͫͭ͡ 
Å˴͊͟ ͔ͣͦ͗ ͍ͨͦͭͦͪͤͦͭͦ ͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͙͙͔ͣ͊ͭͪ͊ͭ͡ ͨͦ ͔͙͍͙ͪ͊ͭͤ͟ 
ͤ͊;͙͙ͤ ͒͊ ͎͔ͨͦͣͦͤ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͙ ͒͊ ͤ͊ͫΆͪ;͙ 
͚ͯͫͭͦ;͙͍ͦͫͭͭ͊ ͍ ͔͔͔͍͙͔͗͒ͤͤͭ ͙͙ͨͪ͊ͭ͟͟Κ



˽͔͙ͪͨͪ͊ͭ͟
Å European Commission [EC] (2023a). Circular economy for textiles: Taking 

responsibility to reduce, reuse and recycle textile waste and boosting markets 
for used textiles.Retrieved November 20, 2023, from 
https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3635

Å European Commission [EC] (2023b). Ecodesign for Sustainable Products 
Regulation. Retrieved March 14, 2024, from 
https://commission.europa.eu/energy-climate-change-environment/standards-
tools-and-labels/products-labelling-rules-and-requirements/sustainable-
products/ecodesign-sustainable-products-regulation_en

Å European Topic Centre on Circular economy and resource use [ETC-CE] (2024). 
¢ŜȄǘƛƭŜ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƛƴ 9ǳǊƻǇŜΩǎ ŎƛǊŎǳƭŀǊ ŜŎƻƴƻƳȅ ό9¢/ /9 wŜǇƻǊǘ 
2024/05). European Topic Centre on Circular Economy. Retrieved May 21, 2024, 
from https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-
5-textile-waste-management-in-europes-circular-economy

Å Fibre2Fashion. (2024, June 25). Sustainable Textile Dyes: Eco-Friendly Solutions 
for Coloration. Medium. 
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-
friendly-solutions-for-coloration-38aa057c4cdd

Å Wojnowska-.ŀǊȅƱŀΣ LΦΣ .ŜǊƴŀǘΣ YΦΣ ½ŀōƻǊƻǿǎƪŀΣ aΦΣ ϧ YǳƭƛƪƻǿǎƪŀΣ 5Φ όнлнпύΦ ¢ƘŜ 
Growing Problem of Textile Waste GenerationτThe Current State of Textile 
Waste Management. Energies, 17(7), 1528. 
https://doi.org/10.3390/en17071528

https://ec.europa.eu/commission/presscorner/detail/en/ip_23_3635
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://www.eionet.europa.eu/etcs/etc-ce/products/etc-ce-report-2024-5-textile-waste-management-in-europes-circular-economy
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://medium.com/@fibre2fashionpvtltd/sustainable-textile-dyes-eco-friendly-solutions-for-coloration-38aa057c4cdd
https://doi.org/10.3390/en17071528


˸ͦ͒ͯ͡ оΥ  ͚̂ͫͭͦ;͙͍͊ ͙ͣͦ͋ͤͦͫͭ͡



ˤΆ͍͔͔͙͔͒ͤ ͍ ͔ͭͣ͊ͭ͊ ͊͘ ͚ͯͫͭͦ;͙͍͊ͭ͊ ͙ͣͦ͋ͤͦͫͭ͡

͔͙́ͣͦ͘ ͙͎͔͔͒ͯͪ͊͗͒͊ͭͪ͘͡͡΄͍͊͊΅͊ͭ͊ͪͦ͡Ύͤͯ͊ ͚ͫͭͦ;͙͍͙͊ͭ͊ͣͦ͋ͤͦͫͭ͊ͤ͘͡ ͊ͣ͊͡Ύ͍͔͍͊ͤͤ͊ Ά͔͚͍͙͔͍͒ͫͭͭͦ͘Άͪͻͯ
͔ͦͦͤ͊ͭ͊ͫͪ͒͊͟͡Σ͊ͭͦͫ͟Ά΅͔͍͔͔͔ͪͣͤͤͦͫͨ ͦ͒ͦ͋ͪΎ͍͊ͭͦ͋΅͔͍͔͍͔͙͙͙ͫͭͤͦͭͦ͒ͪ͊ͦͤͦͣ͘͟;͔͔ͫ͊ͭ͊͟ͺ͔͙͍ͭͤͦͫͭ͟.
˴͡Ό;͍͙͔͔͙͍ͦͭͭͣ͟ ͡Ό;͍͙͍͔͔͊ͭͪͫͦͭͦͭͤ͟ ͊ͫͭͦΎ΅͙͔͙͙͔͙͙ͭͭͪ͊ͤͫͨͦͪͭͤͫͫͭͣͨͪͦͯ;͍͔͊ͤͭͦͤ͊ͯ ͚ͫͭͦ;͙͍͙
͔͙͍͙͊ͭͪͤ͊ͭ͡.



͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ

ˤ͟ ͪ͊Ύͤͭ͊ ͙ͦͣͦ͘ ͒ͯͦ͋ͯ͡;͔͙͔͊ͣͭ΅ :͔

1. ˾͙͙͊͋ͪ͊ͭ͘ ͙͙͙͍͔͔͊ͤ͊ͪ͊ͭͪͫͦͭͤ͊͘͟͡
ͤ͊ͫͭͦΎ΅͙͔͙͙͔͙ͭͭͪ͊ͤͫͨͦͪͭͤͫͫͭͣ.

2. ˽ͪͦͯ;͍͙͊ͭͦͼ͔ͤΎ͍͙͊ͭͪ͊͘͡;͙͔ͤͪ΄͔͙ͤΎ
͚͊ͯͫͭͦ͘;͙͍ͭͪ͊ͤͫͨͦͪͭ.

3. ˾͍͙͊ͪ͊͋ͦͭ͊ͭ͘ ͙͎͔ͨͪ͊͊ͭ͡ͺ͔͙͍͙ͭͤ͟
͔͙͚ͨͪͦͭ͊ͯͫͭͦ͘͟;͙͍ͭͪ͊ͤͫͨͦͪͭ.

4. ˢ͎͙͔ͤ͊͗ͪ͊ͭͫ ͫ ͦ͋΅͙ͤͦͫͭͭ͊
͙͔͔͍͙͔͙͊ͤͭͪͫͦ͊ͤͭͫͭͪ͊ͤ͊ͤ͊ͫ͘͘Άͪ;͍͔͊͊ͤ
͚ͤ͊ͯͫͭͦ;͙͍͙͙͙ͨͪ͊ͭ͟͟.



͚̂ͫͭͦ;͙͍͊ ͙ͣͦ͋ͤͦͫͭ͡

˥͙͙ͦ͋͊ͤ͊ͯͫ͘͟͡͡

ˮ͡Ό͙͚͔͙ͫͭͪͪ͊ͭͪ͊͘͡;͙͎͙͙͙ͤͦ͋͊ͤͤ͡͡ͼ͙͙͍͙͚͊ͭ͊ͯͫͭͦ͘;͙͍͊
͙ͣͦ͋ͤͦͫͭ͡Σ͍͚͙͙͎͔͙͙͙͙ͨͦ͊͊ͨͪ͊͊ͤͭͦͤ͊ͨͦͭͭ͘͟͟͟͡͡ ͔ͻ͎͙͙ͤͦͦ͡Σ͙ͦͭͦ͟
͔ͯͫͨ΄ͤͦͫ͊ͤ ͙͙͍͊ͣ͊͡͡Ά͎͔͙͔͔ͪͦ͒ͤͭͦͭͨ͡;͊ͭΆͼ͙͙ͫ͊ͨ ͙͙ͦ͒ͦ͋ͪ͡
͍͙ͯͫͦ͡Ύ͙͍͍͎ͭ͊͊͗ͦͭ͘ ͍͔͔ͪ͊͒ͦͭ.

ˢ͙͙͔ͤ͊ͪ͊ͤͤ͊ͭ͘͡ ͙͙ͪ͊ͤͫͨͦͪͭͤ͒͊ͤͤ
˽͔͍͔͔͙ͪ͒ͫͭ͊ͭͤͺͦͪͣ͊ͼ͙Ύ͙ͫ ͙͙ͭ͊ͭͫͭ;͔͙͙͍ͫ͒͊ͤͤ͊͘͟Ά͔͚͍͙͔͒ͫͭͭͦͤ͊͘
͍ͭͪ͊ͤͫͨͦͪͭ͊Άͪͻͯ͊͟;͔͍͎ͫͭͦͭͦͤ͊ ͙ͪ͊͒ͫ͟Ύ͍Ά͒ͯ͘ͻΣ͔͙͔ͣͦ͒ͭͤ͊͡
ͭͪ͊ͺ͙͙͊ͦ͋͟΅͔͍͔͍͔ͫͭͤͦͭͦ͒ͪ͊͘Σͨͦ͒;͔͍͚͙͔ͪͭ͊͊ͤͦ͋͟ͻ͙ͦ͒ͣͦͫͭͭ͊ͦͭ
͔͙͍͔ͨͪͣͤ͊͊ͤ͟Ά͚ͣͯͫͭͦ;͙͍ͦͫͭ.

˽͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊ͤ͊ͤ͘͟͡ ͊ͫͭͦΎ΅͙͔͙ͭͭͪ͊ͤͫͨͦͪͭͤ
͙͔͙ͫͫͭͣ
˽ͪͦͯ;͔͔͙͍͔͔ͭͪͫͦͭ͊ͦ͘͟ ͔ͦͤ͊ͭ͊ͫͪ͒͊͟͡Σ͍͔͙͙͙͒ͪ͊ͭͦͦͤͦͣ͊ͭ͊͘͟͟Σ
͍ͫΆ͙͙ͪ͊ͤͫͭͪ͊͒͘ͼ͙͙͔͔͙ͦͤͤͭͣͭͦ͒͊ͭ͘ ͪ͊ͤͫͨͦͪͭ. ˽ͦ͒;͔͙ͪͭ͊ͤͫ͊
͔͙ͨͪͦ͋ͣ͊ͭͦ͊͘͟͡ ͣΆͪͫΎ͍͔͍͊ͤͭͦͤ͊Ά͒ͯ͘ͻ͊Σ͊͒ͪ͘Ά͍͙ͫͭ͊ͤΎ͙ͭ͊
͍͙͙͔͔͙͙͙͙͍͙͎͍͔ͫͦͭͣͫͤ͊ͨ͊ͪͤͦ͊ͦ͘͟͟.

˴͍͔͊ͦͯ͟ ͚ͫͭͦ;͙͍͙͊ͣͦ͋ͤͦͫͭ͡Κ

͚̂ͫͭͦ;͙͍͙͍͊ͭ͊ͣͦ͋ͤͦͫͭ͟͡͡Ό;͍͊ͫΆ͍͔͒͊͊ͤͤ͊ͭ͘ ͙͙͔͙ͪ͊ͤͫͨͦͪͭͤͫͫͭͣΣ
͙͔͙ͦͭͦͫ͊͋ͦͨ͊ͫͤ͘͟Σ͙ͨͪͦ͋΅͍͊͊΅͙͙̈́ ͊͒Ύ΅͙͔ͦͦͤ͊ͭ͊ͫͪ͒͊͟͡.́Ύ͙ͣ͊
͘ ͼ͔͊ͤ͊ͣ͊͡͡Ύ͍͔͔͊ͤͤ͊ ͙͙͙͔ͣͫͭΣͨͦ͒ͦ͋ͪΎ͍͔͊ͤͤ͊ͦ ͋΅͔͍͔͙ͫͭͤΎ
͙ͭͪ͊ͤͫͨͦͪͭͤ ͊ͫΆͪ;͍͔͊͊ͤͤ ͻ͔͔͔͊ͦ͒ͤͭͦͨ΄͙͔͔͔͊ͦͦ͒ͤͭͦ͘͟͡.

˴͔͙ͦͣͨͦͤͤͭͤ͊ͯ ͚ͫͭͦ;͙͍͙Ύͭͪ͊ͤͫͨͦͪͭ

˻͋ͫΆ͔͔͍͙͔͔͙͒ͭͦͫͤͦͤͭͦͣͨͦͤͤͭ͟Σ͔ͤͦ͋ͻ͙͙ͦ͒ͣ͊ͯ͘ ͚ͫͭͦ;͙͍͊ͭ͊
͙͔ͭͪ͊ͤͫͨͦͪͭͤ͊ͫͫͭͣ͊Σ͍͟͡Ό;͙͔͙ͭͤͦͤ͡ͺ͔͔͙ͪ͊ͫͭͪͯͭͯͪ͊͊ͭͪ͘͟͟͡;͔͙ͫ͟
͔͍͙͔͍ͨͪͦͤͫͪ͒ͫͭ͊͘ΣͫΆͦͪΆ͔͙͗ͤΎ͊ͦ͋͘΅͔͍͔͙ͫͭͤͭͪ͊ͤͫͨͦͪͭͨ ͙͙͙ͦͭ͟͡Σ
͙ͦͭͦͤ͊ͫ͟Άͪ;͍͚͊͊ͭͯͫͭͦ;͙͍͙͔͙͙ͭͨͪ͊ͭ͟͟.



͚̂ͫͭͦ;͙͍͊ ͙ͣͦ͋ͤͦͫͭ͡

˸͔͙ͭͦ͒͊ͦ͘ͼ͔ͤ͊͟

˻͙ͨ΄͔͔͔͎͙͙ͭͣͭͦ͒ͦͦ͊ͦ͘͡ ͼ͔ͤΎ͍͔͔͊ͤ͊ͭͦͭ͟ ͍͔ͫͭͦΣ͔͔ͨͪͤͭ͊͘ͼ͙͙͙
͙͔͙͍͙͙͔͙ͤͭͪ͊ͭͤͤͫͭͪͯͣͤͭ͟- ͤ͊ͨͪ. Mentimeter, ͙͊͘ ͔͍͔ͣͪ͊ͤͤ͊͘
͎͙͊ͤ͊͗ͪ͊ͤͦͫͭͭ͊ͤ͊ͦ ͋ͯ;͔͙͔͙͙͔͙͊ͣͭͪ͊͋ͪ͊ͤͭͦͣ͊ͯ͘͘ ͚ͫͭͦ;͙͍͊
͙ͣͦ͋ͤͦͫͭ͡.

˿͍ͨͪ͊Ύ͔ͤͫͨ ͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊ͭ͊͘͟͡
˻͋ͫΆ͔͔͒ͭͦ͋΅͙͔͔͙͍͙͔͍ͭͨͪ͒͊ͭͫͭ͊͘͟͡Σ͔ͫͪ΅͙͙͙͎͔͊ͤͨͪͨͪ͊͊ͤͭͦͤ͊͡
͚ͯͫͭͦ;͙͍͙͔͔͔͔ͭͪ͊ͤͫͨͦͪͭͨͪ͒ͦ͗ͭͪ͡΄͔͙ͤΎΣ͙͙͋͊ͪ͊ͤͤ͊ͤ͘ ͚͊-
͙͔͙͙͙͒ͦ͋ͪͭͨͪ͊ͭͯ͟͟ ͔ͫͨ΄͙͙ͤ͊ͯͫ͘͟.

˿͔͎͙͙͍͔ͭͪ͊ͭ͊ͤ͒ͪ͘Ύ͍͔͊ͤ
˻͙͎͔͔͙͔͎͙͙ͫͯͪͭͨͦ͒ͪͦ͋ͤͫͭͪ͊ͭ͊ͨ͘ ͙͔͙͙͊ͤͪ͊ͤͨ͘͡Ά͔͙͔ͤͤͤ͊͡
͔͙ͨͪͦͭ͊ͯ͘͟ ͚ͫͭͦ;͙͍ͭͪ͊ͤͫͨͦͪͭΣ͍͟͡Ό;͙͔͎͙͔ͭͤͦ͊ͤ͊͗ͪ͊ͤͤ͊͡
͙͔͔͍͙͔͙͊ͤͭͪͫͦ͊ͤͭͫͭͪ͊ͤ͘Σ͍͔͙͔ͯͨͪ͊ͤͤ͊͋͡ Ό͔͙͙͍͔͒͗ͭ͊ͨͦ͊ͤͤ͊͘͘͡
͔ͭͻ͎͙ͤͦͦ͡Ύ͊ͤ͊͋͘͡Ό͔͙͔͙͒ͤͦ ͍͋ͪ͊ͭͤ͊ͪΆ͊͘͟.

ˢ͎͙͔͙͔͔͍͙͔͙͍ͤ͊͗ͪ͊ͤͤ͊͊ͤͭͪͫͦ͊ͤͭͫͭͪ͊ͤ͘
͚ͯͫͭͦ;͙͍͙͊ͭ͊ͣͦ͋ͤͦͫͭ͡

˽͎͔͚͔͙͔͙ͦ͒ͪͦ͋ͤͦͪ͊͒͊ͭͪͦͭ͘͡͡ ͤ͊͘;͔͙͔͙ͤͭͦͤ͊ͪ͊͘͡;͙͔ͤͭ
͙͔͔͍͙͙͊ͤͭͪͫͦ͊ͤͫͭͪ͊ͤ͘Σ͍͟͡Ό;͙͔ͭͤͦ͒͡Ά͍͙͎͙ͪ͗͊ͤͦͪ͊ͤΣ;͔͊ͫͭͤ
͔͙ͫͭͦͪͦ͋͟΅ͤͦͫͭͭ͊Σ͍͍͙͙͔͙͔ͪ͊ͭͭͦͯͫͨ͘ͻ͊ͤ͊ͨ ͔͙ͪͦͭ͊ͯ͘͟ ͚ͫͭͦ;͙͍
ͭͪ͊ͤͫͨͦͪͭ.

ˮ͔͙͍͙͔͚͙ͤͭͪ͊ͭͤ͒ͤͦͫͭ͟
˻;͔͚͔͙ͪͭ͊ͭͨͪ͊ͭ͟;͔͙͔͚͙ͫ͒ͤͦͫͭ͟Σ͔ͨͪ͒ͤ͊ͤ͊͘;͔͙͍ͤ͒͊͟͡Ό;͊ͭ
ͦ͋ͯ;͔͙͔͍͊ͣͭͨ ͙͎͔ͪ͊͊ͤͭͦͤ͊͟͡ ͦͤͼ͔ͨͼ͙͙͔͚ͭ͊ͯͫͭͦ͘;͙͍͙͊ͣͦ͋ͤͦͫͭ͡.
͔͍́ ͟͡Ό;͍͔͙͙͊ͭͫͣͤ͊ͪΣ͙ͫͣͯ͊͡ͼ͙͙͙ͫ ͔͙͙ͫ͊ͫ͘Ά͍͔͒͊͊ͤͤ͊ͨ͘ ͔͙ͪͦͭ͟Σ
͙ͦͭͦͤ͊ͫ͟Άͪ;͍͙͍͊͊ͭ͊ͭͤͦͭͦͯ͟;͙͔͊ͫͭ.



˻͋ͦ͋΅͔͙͔ͤ ͤ͊ ͣͦ͒ͯ͊͡

˻͋ͦ͋΅͔͔ͭ͟͡Ό;͍͙͔͙͍͙ͦͭͦ͒ͦͭͣ͘ ͦ͒ͯ͊͡Σ͊ͭͦͨͦ͟ ͒;͔͔͔͍ͪͭ͊ͭ͊͗ͤͦͫͭͭ͊ͤ͊ͨ ͔ͪͻͦ͒͊͟Ά͚ͣͯͫͭͦ;͙͍͙͙ͭͪ͊ͤͫͨͦͪͭͤ
͙͔͙ͫͫͭͣ͊͋͘Ά͔͒΅͚͊ͯͫͭͦ;͙͍ͦͫͭ.



˨ͦͨΆ͙͔͙ͤͭͤ͡͡ ͔͙ͪͫͯͪͫ

˻͙͎͔͔͙ͫͯͪͭ͘;͔͔͔͙ͪͨ͊ͭͤͫͨͫ͡Ά͔͙ͫͪͫͯͪͫ͊ͨ͘͟ -ͦͤ͊ͭ͊ͭΆ΄ͤͦ;͔͔͔͙͙͔͍͔ͭͤͫ͒͊ͤ͘͡Σ͍͟͡Ό;͙͔ͭͤͦͤ͊ͯ͡;͙͙͙ͤͫͭ͊ͭΣ
͔͙͙͙͙͙͒ͦͯͣͤͭ͊ͨͦͭͯ͘͟͟͡ ͔͔͋ͪ ͙ͫͯͪͫ.



˸ͦ͒ͯ͡ пΥ ͚̂ͫͭͦ;͙͍ ͙ͭͯͪ͘Άͣ



ˤΆ͍͔͔͙͔͒ͤ

͚̂ͫͭͦ;͙͍͙ͭͯͪ͘Ά͙ͣͯ ͍͔͙͔ͨͪ͊ͤͤ͊ͦ͡ ͭͨ͊͒Άͼ͙͔ͭ
̅ͦͯͫ͟Ά͔͍ͭΆͪͻͯͤ͊ͣ͊͡Ύ͍͔͍͊ͤͭͦͤ͊ Ά͔͚͍͙͔͒ͫͭͭͦͤ͊ͭ͘ ͙͍ͯͪͣ͊͘Άͪͻ͔ͯͦͦͤ͊ͭ͊ͫͪ͒͊͟͡;͔ͪ͘
͔ͺ͔͙͍͍͔͙͔ͭͤͦͯͨͪ͊ͤͤ͊ͦͭͨ͊͒͟͡Άͼ͙͔ͭ.

˿Ά͍͔͍͙͔ͦͭͭͫͭͫͭ ͙͙ͯͪͫͭ;͔͙͙ͫ͊ͭ͊ͤ͒ͯͫͭͪ͟Ύ

Å ͙́ͯͪͣ͘Ά͎͔͔͙ͭͤͪͪ͊ͤ͊͘;͙͔͙ͭͤͦͭͨ͊͒͡Άͼ͙Σ͍͚͙͍͙ͦ͊͊͘͟͟͡Ύ͙͔͍ͤΆͪͻ͔͙͔͔͙͔͙͙ͯͣͫͭͤͭͦͫͫͭͣ͟
ͦ͋΅͙ͤͦͫͭ.

Å ͚̂ͫͭͦ;͙͍͍͔͙͔ͦͭͦͯͨͪ͊ͤͤ͊ͦ͡ ͭͨ͊͒Άͼ͙͔͍͙ͭͨͦ΄͍͔͊͊ͪͨͯͭ͊ͼ͙Ύͭ͊ͤ͊ͭ ͙͙͙͙͙͙ͯͪͣ͊ͣͤͣͪ͊͘͘
͍͔͔ͪ͒͊ͭ͊͊ͦͦͤ͊ͭ͊ͫͪ͒͊͘͟͡.

˾ͦ͡Ύͭ͊ͤ͊ͦ ͋ͯ;͙͔͙͔͍ͭͭͨ͡ ͪͦͺ͔͙ͫͦͤ͊ͤͦͭͦͦ͋ͯ͡;͔͙͔͙ͤͦ ͍͙͔͋ͪ͊ͦ͊ͤ͘

Å ˨͊ͨ ͔͍ͪ͒ͦͫͭ͊Ύ͚ͭͯͫͭͦ;͙͍͙͙͙ͨͪ͊ͭͤ͊͋͟͟Ά͔͒΅͙͔ͭͨͪͦͺ͔͙͙͙͍ͫͦͤ͊ͫͭͭ͡ ͙ͯͪͣ͊͘.

Å ˨͊͒ ͍͙͔͊͊ͭͨͪͣͪΣ͍͊͒͊͘ ͒Άͻ͍ͤͦΎ͔͎͙ͭͦͦ͟͡;͎͍͍͔͔͙͔ͤͦͦͭͦͦͪͤͦͨͦ͒ͤ.



͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ

Ṋ ˾͍͔͊ͨͦͤ͊͊ͤ͘͘ ͤ͊ ͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊ͭ͊͘͟͡ ͙ͨͪ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ 

ͦͭͨ͊͒Άͼ͙͔ͭΣ ͔ͫͨͼ͙ͺ͙;͙ͤ ͊͘ ͙͙ͭͯͪͫͭ;͔͙ͫ͟Ύ ͔ͫͭͦͪ͟Φ

Ṋ ˽ͦͯ͡;͍͔͊͊ͤ ͤ͊ ͙ͤ͊ͤ͘Ύ ͊͘ ͙͙͔ͨͪ͊ͭͭ͟͟ ͊͘ ͚ͯͫͭͦ;͙͍ͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 

ͦͭͨ͊͒Άͼ͙͔ͭ όͤ͊ͨͪΦ ˹͊ͣ͊͡Ύ͍͔͊ͤΣ ˽͍ͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊Σ ˾͔ͼ͙͙͔ͪ͊ͤ͟͡ύΦ

Ṋ ͙͔̅ͦͪͣͯͪ͊ͤ͡ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͍͔ͨ͊ͤͦ͡ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͊͘ 

͔͙ͨͪ͒ͨͪΎ͙ͭΎΣ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙ͭͯͪͣ͊͘Φ



ˤ͙͍͔͒ͦ ͦͭͨ͊͒Άͼ͙ ͍ ͫͺ͔ͪ͊ͭ͊ ͤ͊ ͙ͭͯͪͣ͊͘

˹͚͊-;͔͎ͫͭͦ ͔͔͙͙͔͍͙͍͔ͤͪͪ͊ͤͭ͒ͦ
ͦͭͨ͊͒Άͼ͙

Ṋ˽͊ͫͭͣ͊ͫ͊͡ό͙͙͋ͯͭ͟͡Σ͍͙ͦͨ͊ͦ͟͟ύ

Ṋ˻͎͙ͪ͊ͤ;͙ͤͦͭͨ͊͒Άͼ͙όͦͫͭ͊ͭΆͼ͙ͦͻͭͪ͊ͤ͊ύ

Ṋ˻͙͔͙ͨ͊ͫͤͣ͊ͭͪ͊͡ό͙ͻ͙͙͙ͣ͊͟͡Σ

͔͔͙ͭͪͦͤͤͦͭͨ͊͒͟͡Άͼ͙ύ

͙́ͯͪͣ͘Άͭ ͔ ͎͍͔ͦͭͦͦͪͤ ͊͘ 
͙͙͙͔ͨͪ͋ͭͤͦ͘͡͡ у҈ ͦͭ ͍͔͍͙͔ͫͭͦͤͭ 
͍Ά͎͔͙ͪͦ͒ͤ͡ ͔͙͙͙ͣͫΗ



˽͙͙ͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ



˻͙ͨ͊ͫͤͦͫͭ ͊͘ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊

˭͊ͣΆͪͫΎ͍͔͊ͤͤ͊͘ ͔ͣΎͭ͊Σ͍ͦ͒͊ͭ͊
͙͍ Ά͒ͯ͘ͻ͊

˾͙ͣΣˮͭ ͙͊͡Ύ

- ˽͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊͘͟͡Υ ͍ͫͪΆͻ͙ͭͯͪ͘ΆͣΣ 
͊ͣ͘ΆͪͫΎ͍͔͊ͤΣ ͔͙ͪͦ͘ΎΦ

- ˤΆ͙ͣͦ͗ͤ͘ ͔ͪ΄͔͙ͤΎΥ ͎͙ͦͪ͊ͤ;͔͙ͤΎ ͊͘ 
͔͙͔͙ͨͦͫͭͭ͡Σ ͔ͪ͊͒͘͡Ύ͔ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͙ 
͔ͪͼ͙͙͔ͪ͊ͤ͟͡Φ

ˤΆ͔͚͍͙͔͍͒ͫͭ͘Άͪͻ͙͍͙͙ͯ͒͊ͭ͊ͨͪͪͦ͒͊
͔͙͔͙͔ͦͫͫͭͣͭ͟όͤ͊ͨͪ.͍ͨ͊ͫͭͣ͊ͫ͊ͦ͡ ͔͙͔͊ͤͭ͟ύ

˻͍͙͙ͫͭͪͦ̅ͅ ͙Σ́͊ ͚͊ͤ͒͡

- ˽͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊͘͟͡Υ ͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͤ͊ ͔ͣͦͪͭͦΣ 
͙͔͍͔͋͊ͤ͘͡ ͤ͊ ͙ͦͪ͊͟͡Σ ͎͊ͯ͋͊͘ ͤ͊ ͙͙͔͋ͦͪ͊ͤͦͦ͋ͪ͊͘͘Φ

- ˤΆ͙ͣͦ͗ͤ͘ ͔ͪ΄͔͙ͤΎΥ ͎͙ͦͪ͊ͤ;͍͔͊͊ͤ ͤ͊ ͙ͭͯͪͣ͊͘Σ 
ͨͦ;͙͍͔ͫͭ͊ͤ ͤ͊ ͍͔͔ͨ͊͗ͦͭ͡Σ ͔͎͙ͦͦ͟͡;͙ͤ ͙͙͙ͨͦͭ͟͡Φ



ˮ͎͍ͦͭ͘Ύ͔ͤ ͤ͊ ͨ͊ͤ͡ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ
Ṋ˹͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ

-˴ͦͤͭͪͦ͡ ͤ͊ ͙ͭͦ͘;͙ͤͼ͙͔ͭ ςͦ ͎͙ͪ͊ͤ;͔͔ͭ ͔͔͙͔ͨͪ͒ͣͭͭ ͊͘ ͔͒ͤͦͪ͊ͭͤ͊͟ ͔ͯͨͦͭͪ͋͊ όͤ͊ͨͪΦ ͍͙ͨ͊ͫͭͣ͊ͫͦ͡ ͙͙͋ͯͭ͟͡Σ ͙͙ͨͪ͋ͦͪύΦ

-˻͍͙͔͋ͪ͊ͦ͊ͤ͘ ςͦ ͋ͯ;͔͔ͭ ͔ͨͪͫͦͤ͊͊͡ ͙ ͎͙͔ͦͫͭͭ ͤ͊ ͙͙ͨͪ͊ͭ͟͟Σ ͫΆ͔͙ͦ͋ͪ͊ͤ͘ ͫ ͦͭͨ͊͒Άͼ͙͔ͭ

Ṋ˾͔͊͒͘͡Ύ͔ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ

-˴͔͎͙͙͊ͭͦͪ ͦͭͨ͊͒Άͼ͙ ςͨ ͍͔͔ͦͫͭ͊ͭ ͦ͟΄;͔ͭ͊ ͊͘ ͔ͪͼ͙͙͔͙ͪͯͣ͟͡Σ ͙͔͙ͦͣͨͦͫͭͪͯͣ͟ ͙ ͔͔ͤͪͼ͙͙͔͙ͪͯͣ͟͡ ͦͭͨ͊͒Άͼ͙Φ

-ˤ͙͙͙͒ͣ ͔͙ͭ͊͋͡ ς͙ ͍͚͔ͨͦ͊ͭ͘͘͡ Ύ͙ͫͤ ͔͙͔͙ͭͭ͟Σ ͊͘ ͒͊ ͎͔͔ͨͦͣͦͤͭ ͤ͊ ͎͙͔ͦͫͭͭ ͙ ͔ͨͪͫͦͤ͊͊͡ ͒͊ ͔ͪ͊͒͘͡Ύͭ ͍͙ͨͪ͊ͤͦ͡ 

ͦͭͨ͊͒Άͼ͙͔ͭΦ

Ṋ˽͍͙ͪ͊ͤͦ͡ ͙͘ͻ͍Άͪ͡Ύ͔ͤ

-˴͙͔ͦͣͨͦͫͭͪ͊ͤςͨ ͔͍ͪΆ͔͔ͪͤͭ ͻ͙͔͙͔ͪ͊ͤͭͤͭ͡ ͦͭͨ͊͒Άͼ͙ ͍ ͦͣͨͦͫͭ͟ ͊͘ ͔͔ͦͤ͘͡Ύ͍͔͊ͤΦ

-˽͊ͪͭͤΈ͍ͦͪͫͭ͊ςͫ Ά͙ͭͪͯ͒ͤ;͔͔ͭ ͙ͫ ͫ ͔͙ͣͫͭͤ ͔ͪͼ͙͙ͪ͊͟͡΅͙ ͔͙ͨͪ͒ͨͪΎ͙ͭΎ ͙ ͫΆͦͪΆ͔͙͗ͤΎ ͊͘ ͦͭͨ͊͒Άͼ͙ ͊͘ ͔ͺ͔͙͍ͭͤͦ͟ 

͙͘ͻ͍Άͪ͡Ύ͔ͤΦ

Ṋ˸͙͙͎ͦͤͭͦͪͤ ͙ ͔͙͔ͨͦ͒ͦ͋ͪͤ

-˾͔͎ͯ͡Ύ͔ͪͤ ͙ͦ͒ͭ ςͨ ͔ͪͦͫ͒͡Ύ͍͚͔͊ͭ ͙ͦ͟͡;͔͍ͫͭ͊ͭ͊ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭΣ ͊͘ ͒͊ ͙͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͭ ͙ͦ͋͊ͫͭ͡ ͊͘ ͔͙͔ͨͦ͒ͦ͋ͪͤΦ

-˻͋ͪ͊ͭͤ͊ ͍ͪΆ͊͘͟ςͫ Ά͔͔͔͋ͪͭ ͙ͤͺͦͪͣ͊ͼ͙Ύ ͦͭ ͔ͨͪͫͦͤ͊͊͡ ͙ ͎ͦͫͭ-͔͍͔͙ͨͪͨͦ͒͊͊ͭ͡Σ ͊͘ ͒͊ ͯͫΆ͍Άͪ΄͔͍͔ͤͫͭ͊ͭ ͙͙͔ͨͪ͊ͭͭ͟͟Φ



ˤ̌˽˾˻˿˹ˮ˴ ς̂ ͚ͫͭͦ;͙͍ͦ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͍ 

͙ͭͯͪͣ͊͘

Ahaslides: https://presenter.ahaslides.com/share/grows-quiz-
sustainable-tourism-waste-management-1730993727074-
45g6x8syoh

ό͍͔͔ͤ͊ͨͪ͊ͭ ͙͔ͦͨ͟Σ ͔͍͔͔͔ͨͪ͒ͭ ͎ͦΣ ͔͍ͨͪΆ͔͔ͪͤͭ ͍Ά͙ͨͪͦͫͤ͊͟ ͍ vw ͦ͒͟ ͙ 
͎ͦ ͍͔͔ͨͦͫͭ͊ͭ ͤ͊ ͙ͭͦ͘ ͚ͫ͊͒͡ύ
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͙͎͋ͦͪ͊ͪ͊͗͒͊͘΅͙Σ ͊ͫͭͪ͊͘΄͍͚͙͊͊͟ ͙͔ͣͦͪͫͭ͟ ͎͙͙ͦͪ͊ͤͣ͘Φ

Å ̅ͦͫͺ͙͔͊ͭͭ ͎ͣͦ͊ͭ ͒͊ ͔͙͍͙ͨͪ͒͊ͭ͘͟ ͙ͦ͗ͤ͟ ͔͙ͪ͊͒ͪ͊ͤͤ͘͘Ύ -̅ͦͫͺ͙͔͊ͭͭΣ 
͙͍͙ͨͦ͊ͤ͘͘͡ ͔͔ͨͪͦͣͪͤͦ͟Σ ͎ͣͦ͊ͭ ͒͊ ͪ͊͒ͪ͊ͤ͘͘Ύͭ ͦ͗͊ͭ͊͟Φ

Å ˿͙͙͙͔ͦͤͭ͟͡ ͔ͫ ͍ͤ͊ͭͪͯͨ͊ͭ ͍Ά͍ ͍ͦ͒ͤ͊ͭ͊ ͔ͫͪ͒͊ ͙ ͔ͤ ͫ͊ ͙͎͙͙͋ͦͪ͊ͪ͊͒ͣ͘ -
˿͙͙͙͔ͦͤͭ͟͡ ͔ͤ ͔ͫ ͎ͪ͊ͪ͊͗͒͊ͭ͘ ͔ͫͤͦ͡ ͍ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ͔́ ͫ͊ ͙ͫͦͤͤ͟͡ ͒͊ ͔ͫ 
͍ͤ͊ͭͪͯͨ͊ͭ ͍ ͔͙͔͙ͦͫͫͭͣ͟Σ ͟Ά͔͒ͭͦ ͎ͣͦ͊ͭ ͒͊ ͍͙ͨͦ͡ΎΎͭ ͤ͊ ͎͙͙͔ͦͪ͊ͤͣͭ͘Σ 
͙͍͔͔͗΅͙ ͭ͊ͣΦ

Å ͙͔̅ͭ͊͊ͭͭ͡ ͤ͊ͪͯ΄͍͊͊ͭ ͔͙͙ͤ͒ͦͪͤͤ͟Ύ ͋͊͊ͤͫ͡ ͤ͊ ͙͍͙͔͗ͭ ͎͙͙ͦͪ͊ͤͣ͘-
͙͔̅ͭ͊͊ͭͭ͡ ͎ͣͦ͊ͭ ͒͊ ͍͙ͨͦ͡ΎΎͭ ͤ͊ ͔͙ͤ͒ͦͪͤͤ͊ͭ͊͟ ͙͔ͫͫͭͣ͊ ͙ͨͪ ͻͦͪ͊ ͙ 
͙͍͙͗ͦͭͤΦ



ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ

˨͔ͤ΄͙ͤΎͭ ͍ͫΎͭΣ ͍͟͡Ό;͙͔ͭͤͦ͡ ͙ͨͪͦͣ΄͔ͤͦͫͭͭ͊͡Σ ͊ͭͦ͟͟ ͙ ͎ͣͤͦͦ ͎͙͒ͪͯ ͔͙ͫͭͦͪ͟ ͙ 
͙ͦ͋͊ͫͭ͡Σ ͔ ͙͍͔ͨͪ͊ͤ͘ ͔ͨͪ͒ ͔͍ͣͤͦ͗ͫͭͦ ͔͎͙ͦͦ͟͡;͙ͤ ͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡Φ ͍́ͦ͊ 

͍͙͊͗ ͙ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ ͔͙ͦͣͭ͊͘͟͟ ͙ ͨͦ;͙͍ͫͭ͊΅͙ ͙ͨͪͦ͒ͯͭ͟Φ 
͙́ͪ͊͒ͼ͙͙͔ͦͤͤͭ ͍͙͙ͫͯͪͦͤ ͙ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͔ͭͻ͎͙͙ͤͦͦ͡ ͍ͦ͊͊ͭ͘͟ ͤ͊͘;͙͔ͭͤͦ͡ 
͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͔͔͙͔ͨͦͭͪ͋ͤͭͦ͡ ͤ͊ ͙͙ͨͪͪͦ͒ͤ ͔͙ͪͫͯͪͫΣ ͊ͣ͘ΆͪͫΎ͍͔͊ͤͭͦ ͤ͊ 
ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͙ ͎͔͔͙͔ͤͪͪ͊ͤͭͦ ͤ͊ ͦͭͨ͊͒Άͼ͙Φ ˤ͊͗ͤͦ ͔ ͒͊ ͔ͫ ͔ͨͪͦͣͤΎͭ 

͙͍͍͔͙͔ͨͪͦͦ͒ͫͭͤͭ͘ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙͍͒ͦ͋Άͭ ͤ͊ ͍͙͙ͫͯͪͦͤ ͙ ͍͔ͦͨ͊ͦ͊ͤͭͦ͟Σ ͊͘ ͒͊ ͔ͫ 
͙ͤ͊ͣ͊͡ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ



ˢ͔͙͍͙ͭͪͤ͊ͭͤ͡ ͔ͪ΄͔͙ͤΎ

Å ˿͔͙ͪͭͺ͙ͼ͙͙͔ͪ͊ͤͭ ͍͙͙ͫͯͪͦͤ όͤ͊ͨͪΦ w{thΣ /h{ah{ύ ͙͎ͦͫͯͪΎ͍͊ͭ ͙͙ͨͪ͊ͭ͟͟ ͊͘ 
͚ͯͫͭͦ;͙͍ͦ ͫͤ͊͋͒Ύ͍͔͊ͤΣ ͊ͭͦ͟ ͫΆ΅͔͍͔͔ͪͣͤͤͦ ͙͙͙͙ͣͤͣͪ͊ͭ͘ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ 
͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͙ ͦ͋΅͔͍ͫͭͦͭͦ

Å ˣ͔͍ͦ͒ͤͦͭͦ͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ͣ͊͡Ύ͍͊ ͍͙͙͊ͫͣͦͫͭͭ͊͘ ͦͭ ͍͙͔ͦ͒ͤͭ ͔͙ͪͫͯͪͫΣ 
͍ͫͨͪ͊Ύ͚͙͟ ͔ͫ ͫ ͔͙͎ͤ͒ͦͫͭ͊ ͤ͊ ͍ͦ͒͊ ͙ ͍͙ͨͦ΄͍͚͙͊͊͟ ͼΎͦͫͭͤ͊ͭ͊͡ ͚ͯͫͭͦ;͙͍ͦͫͭ 
ͤ͊ ͙͍͍͔͙͔ͨͪͦͦ͒ͫͭͤͭ͘ ͨͪͦͼ͔͙ͫ

Å ˣ͙͎͙͙͔ͦͪ͊ͪ͊͒ͣͭ͘ ͙ ͔ͪͼ͙͙͙ͪ͊ͤ͟͡ ͍͙͎ͦͨ͊ͦͨͦͣ͊͊ͭ͟͟ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ 
͍͔ͤ͊ͭͪͯͨ͊ͤͭͦ ͤ͊ ͦͭͨ͊͒Άͼ͙ ͍ ͔͙ͫͣͭ΅͊ͭ͊ ͙ ͤ͊ͫΆͪ;͍͊͊ͭ ͪ͟Ά͎͍ͦ͊ͭ͊ ͙͙ͦͤͦͣ͊͟͟ 
;͔ͪ͘ ͍ͨͦͭͦͪͤͦ ͍Ά͍͔͔͗͒͊ͤ ͤ͊ ͔͙͙ͣ͊ͭͪ͊͡ ͦ͋ͪ͊ͭͤͦ ͍ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘Ύ ͼ͙͟Ά͡

Å ˤΆ͍ͦ͋ͤͦ͘Ύ͔ͣ͊ͭ͊ ͔͔͎͙ͤͪΎ ͍ ͙͍͍͔͙͔ͨͪͦͦ͒ͫͭͤͭ͘ ͨͪͦͼ͔͙ͫΣ ͊ͭͦ͟ ͫ͡Άͤ;͔͍͊Σ 
͍ΎͭΆͪͤ͊ ͙͙͡ ͙͋ͦͣ͊ͫ͊Σ ͤ͊͘;͙͔ͭͤͦ͡ ͙͍ͨͦͤ͗͊͊ ͔͙͙͙͔ͣͫͭ ͤ͊ ͙͍͙ͨ͊ͪͤͦ͟ ͎͍͔͊ͦ͘ 
͙ ͤ͊ͣ͊͡Ύ͍͊ ͍͙͙͊ͫͣͦͫͭͭ͊͘ ͦͭ ͙͔͙ͦͨ͊ͣ͘͟ ͎͙͍ͦͪ͊Φ



˽͙ͪ͊ͭ͟;͔ͫͦ͟ ͙ͨ͘Ά͔͙͔ͤͤ͡ ͙ ͔͚͙͒ͤͦͫͭ

˽͙͎͔ͪ͊͊ͤͭͦ͡ ͤ͊ ˩͍͔͚ͪͦͨͫ͊ͭ͊͟ ͔͔ͤ͊͘͡ ͔ͫ͒͊͟͡ ͙ ͍͙ͨͦ΄͍͔͊͊ͤͭͦ ͤ͊ 
͔͎͙ͦͦ͟͡;ͤͦͭͦ ͫΆ͙͔ͤ͊ͤ͘ ͫΆ΅ͦ ͍ͦ͊͊ͭ͘͟ ͍͙͡Ύ͙͔ͤ ͍Άͪͻͯ ͙͙ͤ͒ͯͫͭͪΎͭ͊Σ 

͍͟͡Ό;͙͔ͭͤͦ͡ ͙͙ͤ͒ͯͫͭͪΎͭ͊ ͊͘ ͔͙ͦͣͭ͊͘͟͟ ͙ ͨͦ;͙͍ͫͭ͊΅͙ ͙ͨͪͦ͒ͯͭ͟Φ ˤ͔ͫ ͍͔ͨͦ;͔ 
ͦͫΆ͍͔ͤ͊͊ͣ͘ ͤ͊΄͔ͭͦ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ 
͔͙ͨͪͦͣͤΦ ˩͙͒ͤ ͟͡Ό;͍ͦ ͔͊ͫͨͭ͟ ͤ͊ ͙ͭ͊͘ ͍͔͔ͦͫ͒ͦͣͤͦͫͭ ͔ ͔͙͔͙͔ͭͭͪ͊ͤͭͦ͟ ͤ͊ 
͙͔ͨͪͦ͒ͯͭͭ͟Σ ͔ͦͭͦ͟ ͍͒͊͊ ͍Άͣͦ͗ͤͦͫͭ͘ ͤ͊ ͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡ ͒͊ ͍͔ͣ͊ͭ͘ 

͙ͤͺ͙͙ͦͪͣͪ͊ͤ ͔ͪ΄͔͙ͤΎ ͊͘ ͨͦͯͨ͊͟͟Φ



˽͙͔͙ͪͣͪ ͊͘ ͔͙͔͙ͭͭ͟

Å PIF (Product Information File) - ͍͔ͭͦ͊͘ ͊͒Ά͙͔͔͔͗ͭͤ͒ͦͯͣͤͭ͟͡͡Σ
͔ͤͦ͋ͻ͙͍ͦ͒ͣ͊͘ ͔͙͔͙ͫͦͣͭ͘͟͟;͔ͤͨͪͦ͒ͯͭ͟Σͨͯͫͤ͊ͭͤ͊ͨ ͊͊ͪ͊ͤ͊͘˩ ˿Σ
ͫΆ͎͊ͫͤͦ͡˾͔͎͔͊ͣͤͭͤ͊͡˩ ˿͘ ͔͙͊ͦͣͭ͊ͭ͊͘͟͟1223/2009.͔͔̇ͭ͊ͣͯ͒͊͡
͎͙͊ͪ͊ͤͭͪ͊ͫΆ͍͔͍͙͔͙͔͙ͦͭͭͫͭͤ͊ͨͪͦ͒ͯͭͭ͟ ͔͋ͦͨ͊ͫͤͦͫͭ͊͘͘
͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡.

Å ˩͙͍ͦͣ͊ͪͪͦ͊ͤ͊͟͟͟˩ (˿EUEcolabel):͍͔ͭͦ͊ͦ ͺ͙ͼ͙͙͊ͤ͡Ύ͔͎͙ͭͦͦ͟͡;͔ͤ
͔͙͔ͭͭ͟Σ͔ͪ͊ͪ͊͋ͦͭͤͦͭ͘˩͍͔͚͙͙ͪͦͨͫ͊ͭ͊ͦͣͫ͟͟Ύ͔ͨͪ͘1992 .͎˽͙ͪͫΆ͗͒͊
͔ͫͤ ͊ͨ ͙ͪͦ͒ͯͭ͟Σ͙͎͍ͦͭͦͦͭͦ͊ͪ͟Ύ͍ͭͤ͊ ͙͙͔͎͙ͫͦͦͦ͟͟͡;͙͙ͤͫͭ͊ͤ͒͊ͪͭ
͔ͨͪͼ͔͙͘͡Ύ͙͔͗ͤͤ͘ͼ͙͟Άͤ͊ͨͪͦ͒ͯͭ͊͟͡.

Å COSMOSόͫΆͪ͊͟΅͔͙͔ͤͦ CͭOSMeticOrganicand Natural Standard):
˸͔͔͗͒ͯͤ͊ͪͦ͒ͤͫͭ͊ͤ͒͊ͪͭ͊ͫ͘ ͔͙ͪͭͺ͙ͼ͙͔͙ͪ͊ͤͤ͊ͤ͊ͭͯͪ͊ͤ͊͡
͎͙ͦͪ͊ͤ;͔͙ͤ͊ͦͣͭ͊͘͟͟. ͚́ͦͦ ͔͔ͨͪ͒͡Ύ͙͔͙͙͔ͪͭͪͭ͊ͫ͘͟ Ά͍ͫͭ͊͊Σ
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘Σ͍͔͙͔͙͔͙͔ͦͨ͊ͦ͊ͤͭͦͭͭͪ͊ͤͭͦͤ͊͟͟͟ ͔͙ͦͣͭ͘;͙͔ͤͭ
͙ͨͪͦ͒ͯͭ͟.



˽͙͔͙ͪͣͪ ͊͘ ͔͙͔͙ͭͭ͟

Å RSPOό˴ͪΆ͎͚͊ͣ͊ͫ͊͊ͯͫͭͦ͘͡;͙͍͍ͦͨ͊ͣͦͦͣ͊ͫͦ͡͡ύ: ͍͔́ͦ͊ͫ ͔͙ͪͭͺ͙͊ͭ͟Σ
͙ͨͪͫΆ͗͒͊ͤͤ͊ͨ ͙ͪͦ͒ͯͭ͟ΣͫΆ͒Άͪ͗͊΅͙͍͚ͨ͊ͣͦͦͣ͊ͫͦͦͭͯͫͭͦ͡͡;͙͍ͦ
͎͔͙͙ͦͭ͗͒͊ͤͯͭͯͪ͟͡͡.

Å REACH ό˾͔͎͙ͫͭͪ͊ͼ͙ΎΣͦͼ͔ͤ͊͟Σ͔ͪ͊ͪ͘΄͍͔͙͊͊ͤ ͎͙ͦͪ͊ͤ;͍͔͊͊ͤͤ͊
ͻ͙͙͙ͣ͊͟͡ύ͔͔͎͔ͪ͊ͣͤͭͤ͊͡˩ ͍͔͚͙ͪͦͨͫ͟ΎͫΆΌ͘(ECЅ 1907/2006). ͚́ͦ
͔͎͙͙͍͔ͪͯͪ͊ͨͦ͊ͤͭͦͤ͘͘͡͡ ͻ͙͙͊ͣ;͔͙͍͔ͫ͟΅͔͍͍͙ͫͭ͊ͪ͊͘͡;͙͙ͤͨͪͦ͒ͯͭ͟Σ
͍͟͡Ό;͙͔͔͙͙ͭͤͦͦͣͭ͊ͨ͘͟͟͡ ͦ;͙͍ͫͭ͊΅͙͙ͨͪͦ͒ͯͭ͟.

Å MSDS όˮͤͺͦͪͣ͊ͼ͙͔͙͔͔͙ͦͤͤͫͭ͊͋ͦͨ͊ͫͤͦͫͭͤ͊ͣ͊ͭͪ͊͊͘͘͡͡ύ͔
˽͙͔͙͔ͪͦ͗ͤ͡II ͤ͊ͪ ͔͎͔͊ͣͤͭ͊͡REACH. ͚́ͦͫΆ͒Ά͙ͪ͗͊ͤͺͦͪͣ͊ͼ͙Ύ͊͘
͍͚͍ͫͦͫͭ͊ͭ͊ͤ ͻ͙͙͙͔͊ͣ͊ͭ͟͡Σ͙͍͙͍ͨͦ͊ͤͨ͘͘͡ ͙͔ͪͦ͒ͯͭͭ͟.



˨͔͚͙ͤͦͫͭ

Åˢ͙ͤ͊͘͡ ͤ͊ ͔ͭͯ͟΅͊ͭ͊ ͙ͫͭͯ͊ͼ͙Ύ 
̂;͙͊ͫͭͤͼ͙͔ͭ ͙͔͍ͫ͒͊ͭ͘͡ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͤ͊ ͙ͪ͊͘͡;͙ͤ ͫΆ͍͙ͫͭ͊͟Σ ͙͍͙ͨͦ͊ͤ͘͘͡ ͍ ͔͙ͦͣͭ͘͟;ͤ͊ͭ͊ ͙ 
ͨͦ;͙͍ͫͭ͊΅͊ͭ͊ ͙ͨͪͦͣ΄͔ͤͦͫͭ͡.
˾͔͔͔͊͒ͭ͘͡ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͤ͊ ͎͙ͪͯͨΦ ˽͎͍͔͔ͦ͒ͦͭͭ ͙͙͡ ͙͍͚͔ͨͦ͊ͭ͘͘͡ ͙͔͙͔ͨͪͦ͗ͤͭ͡ ͙͙ͦͨͫ͊ͤΎ ͙ ͔͔ͨͦͣͦͭ͡ ͯ;͔͙ͤͼ͙͔ͭ ͒͊ ͎͙ ͙͙͊ͤ͊ͪ͊ͭ͘͡ ͍ ͎͙ͪͯͨΦ ˤ͊͗ͤͦ ͔ 
͙͙ͦͨͫ͊ͤΎͭ͊ ͒͊ ͍͟͡Ό;͍͊ͭ ͪ͊ͭͦ͟͟ ͙͔͙͔ͦ͗ͤ͘͡ ͙ ͍Ά͙ͨͪͦͫ ͊͘ ͔ͯͫͤ͡Ύ͍͔͊ͤ ͤ͊ ͙͊ͤ͊͊͘͡Φ ˭͊͒͊;͊ͭ͊ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͔ ͒͊ ͍ͯͫͭ͊ͤͦΎͭ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ Ά͍ͪͻͯ 
ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͤ͊ ͙͍͙͔ͨͦ͊ͤͭ͘͘͡ ͫΆ͍͙ͫͭ͊͟Φ ˻͙͎͔͔ͫͯͪͭ ͙ͣ ͙ͪ͊͘͡;͙ͤ ͙ͭͦ͘;͙ͤͼ͙ ό͙͔͔ͤͭͪͤͭ ͙͙͡ ͙͎͙ͤ͟ύ ͊͘ ͙ͭ͊͘ ͼ͔͡Φ ˽͔͔͔ͪ͒ͦ͗ͭ͡ ͙ͣ ͙ͤ͊͡;͙͔ͤͭ  
͙͙ͦͨͫ͊ͤΎΣ ͤͦ ͔͔ͣͦ͗ͭ ͒͊ ͫΆ͔͔͒͊͒ͭ͘ ͙ ͍͙ͫͦ ͍͔͙ͫͦ͋ͫͭͤΦ ˤ ͙ͭ͊͘ ͔͚͒ͤͦͫͭ ͯ;͔͙ͤͼ͙͔ͭ ͙͙͍ͨͪ͒ͦ͋͊ͭ ͙ͤ͊ͤ͘Ύ ͙ ͫͨͦͫͦ͋ͤͦͫͭ ͒͊ ͙͙͊ͤ͊ͪ͊ͭ͘͡ ͙ͤͺͦͪͣͼ͙͊Ύͭ͊Σ 
ͦ͟Ύͭͦ ͫ͊ ͨͦͯ͡;͙͙͡Φ

Å ˮ͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͙͍͔͔ͪͫͦͭ͟ ͊͘ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ 
˩͙͙͔ͨͭ͟ ͫΆ͍͒͊͊ͭ͘ ͍͙͙ͯ͊ͤ͘͡ ͔͔ͨͪͤͭ͊͘ͼ͙͙Σ ͨͦ͒;͔͍ͪͭ͊͊΅͙ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͍͔ͪͫͦ͟ ͊͘ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͦͭ ͙͙͋ͪ͊ͤ͘ 
ͫΆ͍͙ͫͭ͊͟ ͙͙͡ ͨͪͦͼ͔͙ͫΦ
˿͔͍͒͊͡΅͊ͭ͊ ͫͭΆͨ͊͟ ͔ ͒͊ ͫΆ͔͔͒͊͒ͭ͘ ͪ͊ͭ͊͟͟ ͔͔ͨͪͤͭ͊͘͘ͼ͙Ύ ͤ͊ ͫΆ͍ͫͭ͊͊ͭ͊͟ ͙ ͒͊ Ύ ͔͍͙͔ͨͪ͒ͫͭ͊ͭΣ ͤ͊ͨͪΦ ͍ ͎ͪ͊ͺ͙;͔ͤ ͍͙͒ όͨ͊͊ͭ͟͡Σ ͚ͦͭͦ͟ ΅͔͊͊͘͟;͙͔ͭ ͤ͊ 
͍͙͒ͤͦ ͣΎͫͭͦ ͍Ά͍ ͍͊΄͊ͭ͊ ͊ͫͤ͊͟͡ ͫͭ͊Ύ ͙͙͡ ͯ;͙͙͡΅͔ύΦ ˤ͊͗ͤͦ ͔ ͔͔ͨͪͤͭ͊͘ͼ͙͙͔ͭ ͒͊ ͔ͫ ͺ͙ͦͯͫͪ͊ͭ͟ ͍Άͪͻͯ ͔ͨͦͭͤͼ͙͙͔͊ͤͭ͡ ͙͍͔ͪͫͦ͟ ͊͘ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͦͭ 
͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͔͙ͭ͘ ͫΆ͍͙ͫͭ͊͟Σ ͊ͭͦ͟ ͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͫ ͙ͣͪͦͨ͊ͫͭͣ͊ͫ͊͟͡ ͙ ͦͤͫͯͣ͊͟ͼ͙Ύ ͤ͊ ͍ͦ͒͊Φ

Å ˨͙͙ͫͯͫ͟Ύ ͦͭͤͦͫͤͦ ͔ͪ΄͔͙ͤΎͭ͊ 
̂;͙͊ͫͭͤͼ͙͔ͭ ͦ͋ͫΆ͗͒͊ͭ ͙ ͙ͦ͋ͣͫ͡Ύͭ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ ͔ͪ΄͔͙ͤΎ ͊͘ ͔ͫͣ͟;͍͔͊͊ͤ ͤ͊ ͙͔͙͒ͤͭͺ͙ͼ͙͙͔ͪ͊ͤͭ ͙͍͔ͪͫͦ͟ ͊͘ ͦͦͤ͊ͭ͊͟͡ 
͔ͫͪ͒͊Φ
˽͍͔͔͔ͪͦ͒ͭ ͙͙͒ͫͯͫ͟Ύ ͨͦ͒ ͺͦͪͣ͊ͭ͊ ͤ͊ ͔͒͋͊ͭΣ ͊ͭͦ͟ ͔͙͔ͪ͊͒ͭ͘͡ ͊ͫ͊͟͡ ͤ͊ ͍͒͊ ͦͭ͋ͦͪ͊ -α͊͘΅͙͙ͭͤͼ͙ά ͙ α͔͙ͤ͊ͨ͊͒͊ͭ͡άΦ ˻͋ͦ͋΅͔͔ͭ ͍͙͔ͦͫͤͦͤͭ ͙͍͔ͪͫͦ͟ ͙ 
ͦ͋ͫΆ͔͔͒ͭ ͍Ά͙͔ͣͦ͗ͤͭ͘ ͔ͪ΄͔͙ͤΎΦ ˭͙͊ͨ΄͔͔ͭ ͎͙ ͤ͊ ͺ͙ͨ͡;͊ͪͭΦ



˨͔͚͙ͤͦͫͭ

Å ˮ͎ͪ͊ α˩͎͙ͦͦ͟͡;͔ͤ ͔ͦͭͨ;͊ͭΆ͟ά 
̂;͙͊ͫͭͤͼ͙͔ͭ ͙͙͊ͤ͊ͪ͊ͭ͘͡ ͙ ͙͊ͫͪ͊ͭ͟͡ ͍͙͙͔ͫͯͪͦͤͭΣ ͍͙͔ͦͨ͊ͦͭ͟͟ ͙ ͙͍͍͔͙͔ͨͪͦͦ͒ͫͭͤͭ͘ ͔ͭͻ͎͙͙ͤͦͦ͡ ͨͦ ͫ͊͊͟͡ ͦͭ ͚ͤ͊-
ͣ͊ͦ͟͡ ͔͎͙ͦͦ͟͡;͙ͤ ͒ͦ ͚ͤ͊-͔͎͙ͦͦ͟͡;͙ͤΦ
˾͔͔͔͊͒ͭ͘͡ ͯ;͙͊ͫͭͤͼ͙͔ͭ ͤ͊ ͎͙ͪͯͨΦ ˤͫΎ͊͟ ͎ͪͯͨ͊ ͔͎͙ͭ͡ ͙͊ͪͭ͟Σ ͔͍ͨͪ͒ͫͭ͊Ύ΅͙ ͙ͪ͊͘͡;͙ͤ ͔͙ͭͣΦ ͔̇ͭ͊͡ ͤ͊ ͙͎ͪ͊ͭ͊ ͔ ͒͊ ͦͼ͔͙͔ͤͭ ͔͎͙ͦͦ͟͡;͙ͤΎ ͔ͦͭͨ;͊ͭΆ͟ 
ͤ͊ ͍͔͙ͫ͟ ͔͔͔ͣͤͭ͡ ͙ ͒͊ ͎ͦ ͍͙͔ͨͦͫͭ͊ͭ ͍ ͫ͊͊͟͡ ͦͭ ͚ͤ͊-ͣ͊ͦ͟͡ ͒ͦ ͚ͤ͊-͔͎͙ͦͦ͟͡;͙͔ͤͭ ͔ͪ΄͔͙ͤΎΦ ˸͔͔ͦ͗ͭ ͫΆ΅ͦ ͭ͊͊͟ ͒͊ ͙͙͔ͦ͋ͣͫͭ͡ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ 
ͭͦ;͍ͦ͊͟ ͫ͊͊͟͡Σ ͙͔ͤ͊ͨͪͣͪ мςмлΣ ͟Ά͔͒ͭͦ м ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ ͚ͤ͊-͎ͦ͡Ύͣͦͭͦ ͙ͦͭͪͼ͔͊ͭͤͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Σ ͊ мл ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͚͊ͤ͊-
͔͎͙ͦͦ͟͡;ͤͦͭͦ ͔ͪ΄͔͙͔ͤΦ
̂;͙͔ͭ͡Ύͭ ͔͙ͣͦ͒ͪͪ͊ ͙͙͒ͫͯͫ͟Ύͭ͊ ͙ ͍͊͒͊͊͘ ͍Ά͙ͨͪͦͫΥ ˴͙ͦ ͫ͊ ͚ͤ͊-͎͔͙͔ͦͣͭ͡ ͔͙͍͙͔͍ͨͪ͒͊ͭͫͭ͊͘͟͡Σ ͍ͫΆ͙ͪ͊ͤ͘ ͫ ͙͙͔͋ͪ͊ͤͭ͘ ͔ͭͻ͎͙͙ͤͦͦ͡Κ ˴͙ͦ 
͔͙͍͙͊ͭͪͤ͊ͭ͡ ͙ͣ͊ͭ ͚ͤ͊-ͣ͊ͦ͟͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Κ ˴͍͙͊͟ ͺ͙͊ͭͦͪ͟ ͭͪΎ͍͋͊ ͒͊ ͔ͫ ͙ͣ͊ͭ ͔͍͙ͨͪ͒͒ ͙ͨͪ ͙͋ͦͪ͊͘ ͤ͊ ͚ͯͫͭͦ;͙͍͙ 
͔ͭͻ͎͙͙ͤͦͦ͡Κ

Å ˽͔͙͔ͪͦͭͪ͊ͤ͟ ͤ͊ ͔͎͙ͦͦ͟͡;ͤͦ ;͙͙ͫͭ ͙ͨͪͦ͒ͯͭ͟ 
˥͙͔ͪͯͨͭ ͫΆ͍͒͊͊ͭ͘ ͍ͤͦ ͔͙ͦͣͭ͘͟;͔ͤ ͙͙͡ ͨͦ;͙͍ͫͭ͊΅ ͨͪͦ͒ͯͭ͟Σ ͊ͭͦ͟ ͔ͫ ͺ͙ͦͯͫͪ͊ͭ͟ ͍Άͪͻͯ ͚ͯͫͭͦ;͙͍͙ ͍͙͙ͫͯͪͦͤΣ 
͍͙ͦͨ͊ͦ͟͟ ͙ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͨͪͦͼ͔͙ͫΦ
̂;͙͊ͫͭͤͼ͙͔ͭ ͙ͣ͊ͭ ͊͘ ͊͒͊͘;͊ ͒͊ ͔͙ͨͪͦͭͪ͊ͭ͟ ͍ͤͦ ͔͙ͦͣͭ͘͟;͔ͤ ͨͪͦ͒ͯͭ͟ ͙͙͡ ͨͦ;͙͍ͫͭ͊΅ ͔ͨͪͨ͊ͪ͊ͭΣ ͚ͦͭͦ͟ ͎͍ͦͭͦ͊ͪΎ ͤ͊ ͙͔͙͙͔ͪͭͪͭ͟ ͊͘ ͚ͯͫͭͦ;͙͍ͦ 
͍͙͙͔ͪ͊ͭ͘Φ ˭͊͒͊;͊ͭ͊ ͤ͊ ͎ͪͯͨ͊ͭ͊ ͔ ͒͊ ͙ͪ͊ͪ͊͋ͦͭ͘ ͔͎͙ͫͭͪ͊ͭΎΣ ͍͟͡Ό;͍͊΅͊ ͙͋ͦͪ͘ ͤ͊ ͍͙͙ͫͯͪͦͤΣ ͍͙ͦͨ͊ͦ͟͟ ͙ ͙͍͍͔͙ͨͪͦͦ͒ͫͭͤ͘ ͔ͭͻ͎͙͙ͤͦͦ͡Σ ͙ͦͭͦ͟
͙͙͙͙ͣͤͣͪ͊ͭ͘ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ˽͔͍͔͔ͪ͒ͫͭ͊ͭ ͙͔͒Ύͭ͊ ͙ͫ ͊͘ ͨͪͦ͒ͯͭ͟ ͤ͊ ͨ͊͊ͭ͟͡Φ ˮ͔ͣ͊ͭ ͙ͣ͊ͫͣͯͣ͟ оςр ͙͙ͣͤͯͭΣ ͊͘ ͒͊ 
͔͍͙͔ͨͪ͒ͫͭ͊ͭ ͍ͫͦΎ ͔ͨͪͦͭ͟Σ ͔ͫ͒͡ ͔ͦͭͦ͟ ͎͙͒ͪͯ ͎͙ͪͯͨ ͎ͣͦ͊ͭ ͒͊ ͍͙ ͍͊͒͊͊ͭ͘ ͍Ά͙ͨͪͦͫ ͦͭͤͦͫͤͦ ͍͊΄͊ͭ͊ ͙͔͒ΎΦ

Å ˨͔͋͊ͭΥ ˸͎ͦ͊ͭ ͙͡ ͔ͭͻ͎͙͙͔ͤͦͦͭ͡ ͒͊ ͫͨ͊ͫΎͭ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Κ
̂;͙͊ͫͭͤͼ͙͔ͭ ͯ;͍͊ͫͭ͊ͭ ͍ ͙ͫͭͪͯͭͯͪͪ͊ͤ͟ ͔͒͋͊ͭ ͊͘ ͪͦ͡Ύͭ͊ ͤ͊ ͙͍͙͍͙͔ͤͦ͊ͭͤͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ 
͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͤ͊ ͙͙͙͔ͤ͒ͯͫͭͪͭ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ
˨͔ͤͫ ͍͙͔ ͔ͫͭ ͙͔͋ͤͫ͘ ͨͪͦͺ͔͙͙͙ͫͦͤ͊ͫͭ͡Φ ͔̋ ͺ͙͔ͦͪͣͪ͊ͭ ͍͔͒ ͙͍͙ͨͪͦͭͦͨͦͦ͗ͤ͡ α͙ͫͭͪ͊ͤά ͙ ΅͔ ͦ͋ͫΆ͔͗͒͊ͭ ͙͒͊͡ ͔ͭͻ͎͙͙͔ͤͦͦͭ͡ ͎ͣͦ͊ͭ ͒͊ ͫͨ͊ͫΎͭ 
ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ˽͍͔͔͔ͪͦ͒ͭ ͔͒͋͊ͭ ͊͘ ͪͦ͡Ύͭ͊ ͤ͊ ͔ͭͻ͎͙͙͔ͤͦͦͭ͡ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͙ͦͭͪͼ͔͊ͭͤͦͭͦ͡ ͍Ά͔͚͍͙͔͒ͫͭ͘ ͤ͊ ͔͙ͦͣͭ͘͟;ͤ͊ͭ͊ ͙ 
ͨͦ;͙͍ͫͭ͊΅͊ͭ͊ ͙ͨͪͦͣ΄͔ͤͦͫͭ͡ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ˩͒ͤ͊ͭ͊ ͎ͪͯͨ͊ ΅͔ ͍ͭΆ͙ͪ͒Σ ;͔ ͙͍͙͍͙͔ͤͦ͊ͭͤͭ ͔ͭͻ͎͙͙ͤͦͦ͡ ͎ͣͦ͊ͭ ͤ͊͘;͙͔ͭͤͦ͡ ͒͊ ͤ͊ͣ͊͡Ύͭ 
͔͎͙ͦͦ͟͡;͙ͤΎ ͔ͦͭͨ;͊ͭΆ͟ ͤ͊ ͙͙ͤ͒ͯͫͭͪΎͭ͊Σ ͒ͦ͊ͭͦ͟ ͎͒ͪͯ͊ͭ͊ ͎ͪͯͨ͊ ΅͔ ͔ͫ ͺ͙ͦͯͫͪ͊͟ ͍Άͪͻͯ ͎͙ͦͪ͊ͤ;͔͙ͤΎͭ͊Σ ͙ͦͭͦ͟ ͎ͣͦ͊ͭ ͒͊ ͍Ά͙ͤͤ͊ͭ͘͟ ͙ͨͪ 
͙͎͔ͨͪ͊͊ͤͭͦ͡ ͙ͣ όͪ͊͘ͻ͙ͦ͒Σ ͙ͤ͊͡;ͤͦͫͭΣ ͣ͊΅͊͋ύΦ



˨͔͚͙ͤͦͫͭ
Å ˹͍ͦͦ ͔͙͔͙͔ͭͭͪ͊ͤ͟ 
˩͙͙͔ͨͭ͟ ͔͙ͨͪͦͭͪ͊ͭ͟ ͙͎͙͔ͦͪͤ͊ͤ͡ ͔͔͙͔ͦͭͭ͟͟Σ ͍͟͡Ό;͙͔ͭͤͦ͡ ͎ͦͦ͡Σ ͙͔͙͙ͪͭͪ͟ ͙ ͪ͊ͭͦ͟͟ ͔͍ͨͪ͒ͫͭ͊Ύ͔ͤΣ ͊͘ ͒͊ ͦ͋ΎͫͤΎͭ 
ͤ͊͘;͔͙͔ͤͭͦ ͙ ͔ͯͨͦͭͪ͋͊ͭ͊ ͣͯΦ
ˤ ͍ͭͦ͊ ͔͙͔ͯͨͪ͊͗ͤͤ ͯ;͔͙ͤͼ͙͔ͭ ͍͙͊ͭ͘͡ ͍ ͪͦ͡Ύͭ͊ ͤ͊ ͙͚͔͙͒͊ͤͪ͘ ͙ ͫΆ͔͙͒͊ͭ͘͡ ͤ͊ ͍ͤͦ ͔͔͙͔ͦͭͭ͟͟Φ ́Ύͻͤ͊ͭ͊ ͊͒͊͘;͊ ͔ ͒͊ ͪ͊ͪ͊͋ͦͭ͘Ύͭ ͍ͤͦͦ ͎ͦͦ͡ ͙ ͙ͤ͊ͫͦ͟ 
͊͘ ͔͙͔ͭͭ͟Σ ͚ͦͭͦ͟ ͒͊ ͔ͫ ͙ͨͪͫΆ͗͒͊ ͤ͊ ͔͙ͦͣͭ͘͟;͙ͤ ͙ ͨͦ;͙͍ͫͭ͊΅͙ ͙ͨͪͦ͒ͯͭ͟Σ ͙ͦͭͦ͟ ͎͍ͦͭͦ͊ͪΎͭ ͤ͊ ͔ͫͨͼ͙ͺ͙;͙ͤΣ ͙͍͙͍͙ͤͦ͊ͭͤ ͔͎͙ͦͦ͟͡;͙ͤ ͙͔͙͙ͪͭͪ͟ Φ 
˹͍͔͔͊ͨͪ͊ͭ ͪ͊ͭͦ͟͟ ͍Ά͍͔͔͙͔͒ͤ ͦͭͤͦͫͤͦ ͤ͊ͫͭͦΎ΅͙͔ͭ ͔͔͙͔͙ͦͭͭ͟͟Σ ͍͚͙ͨͦ͊͊͘͟͟ ͙͔͙ͨͪͣͪ ͊͘ ͔͚͍͙͔͙͒ͫͭͭͤ͡ ͔͙ͫͪͭͺ͙͙͊ͭ͟Φ ˻͋Ύ͔͔ͫͤͭ ͍͊ͦ͟͟ 
ͦͤ͊͘;͍͊͊ͭ ͔ͭΣ ͊͟͟ ͪ͊͋ͦͭΎͭ ͙ ͊͟͟ ͍͙͡ΎΎͭ ͍Άͪͻͯ ͔ͪ΄͔͙ͤΎͭ͊ ͤ͊ ͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡Φ ˸͔͔ͦ͗ͭ ͫΆ΅ͦ ͒͊ ͍͔͔͔ͨͪͦ͒ͭ ͙ͭ͊͘ ;͊ͫͭ ͦͭ ͯͪͦ͊͟ ͊ͭͦ͟ 
ͫ͊ͣͦͫͭͦΎ͔ͭͤ͊͡ ͪ͊͋ͦͭ͊ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭΦ ˾͔͔͔͊͒ͭ͘͡ ͯ;͔͙ͤͼ͙͔ͭ ͤ͊ ͨͦ-͙ͣ͊͟͡ ͔͙͙ͨ͟Φ ˤ͔͙ͫ͟ ͙ͣ͊ ͊͒͊͘;͊ͭ͊ ͒͊ ͫΆ͔͒͊͒͘ ͍ͤͦ ͔͔͙͔ͦͭͭ͟͟ ͊͘ ͔͙ͦͣͭ͘͟;͙ͤ ͙ 
ͨͦ;͙͍ͫͭ͊΅͙ ͙ͨͪͦ͒ͯͭ͟Φ ˤ͔͙ͫ͟ ͔͙ͨ͟ ͔͍ͨͪ͒ͫͭ͊Ύ ͍ͫͦΎ ͔͙͔ͭͭ͟Σ ͦ͋ΎͫͤΎ͍͚͙͊͟ ͔͙͔ͦͣͨͦͤͤͭͭ͟Φ ˭͊ ͒͊ ͍ͤ͊ͨͪ͊Ύͭ ͍ͭͦ͊Σ ͯ;͔͙ͤͼ͙͔ͭ ͎ͣͦ͊ͭ ͒͊ ͫΆ͒͊͒͊ͭ͘ 
͙͙ͣͤ-͔͔ͨͪͤͭ͊͘ͼ͙Ύ ͙͙͡ ͨ͊͊ͭ͟͡Σ ͍ͨͦ͊͊͘͟΅ ͭΎͻͤ͊ͭ͊ ͙͔͒ΎΦ ˤ͙ͫ;͙͟ ͯ;͔͙ͤͼ͙ ͎ͣͦ͊ͭ ͒͊ ͦ͋ͫΆ͗͒͊ͭ ͔͍͔͙͔ͨͪ͒ͫͭ͊ͤͭ ͔͙͔͙ͭͭ͟Φ ˻͋ͦ͋΅͔͔ͭ ͯͪͦ͊͟Φ

Å Eco-Startup
˥͙͔ͪͯͨͭ ͙͙ͫͣͯͪ͊ͭ͡ ͙͔ͫͭ͊ͪͭͪ͊ͤ ͤ͊ ͚ͯͫͭͦ;͙͍͊ ͔͙ͦͣͭ͘͟;ͤ͊ ͙ͦͣͨ͊ͤ͟ΎΣ ͍͟͡Ό;͙͔ͭͤͦ͡ ͍ͨͪͦ͒ͯͭͦ͟ ͙͚͒͊ͤ͘Σ ͍ͦͨ͊ͦ͊͟͟ ͙ 
͔͙͎͍ͣ͊ͪͭͤͦ͊͟ ͔͎͙ͫͭͪ͊ͭΎΦ
˭͊͒͊;͊ͭ͊ ͤ͊ ͯ;͔͙ͤͼ͙͔ͭ ͔ ͒͊ ͫΆ͒͊͒͊ͭ͘ ͍ͤͦ͊ ͔͙ͦͣͭ͘͟;ͤ͊ ͙ͦͣͨ͊ͤ͟Ύ ͫ ͙͙ͣͫΎͭ͊ ͒͊ ͙͙͙͙ͣͤͣͪ͊ͭ͘ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͙ͫ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ ˾͙͊͋͘ ͪ͊ 
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͙͙ͣͤͣͯͣ;͍͔ͦ΄͍ͦͭͦ͟Ά͔͚͍͙͔͍͒ͫͭ͘Άͪͻͯ
͔͔͙͔͍ͦͦͤ͊ͭ͊ͫͪ͒͊ͫͪ͟͟͡Ά͍͍Ά͙ͨͪͦͫ͊ͭͦ͟:

Å ˻͋΅͎͍͙͊ͦͭͦͦͪͤͦͫͭͤ͊ ͙ͤ͒ͯͫͭͪΎ͙ͭ͊
͔͙͔͙͔ͨͦͭͪ͋ͭͭ͡.

Å ˮ͍͔͙ͤͫͭͼ͙͙͍ͯ ͚ͫͭͦ;͙͍͙͔ͭͻ͎͙͙ͤͦͦ͡.

Å ˻͍͙͔͍͋ͪ͊ͦ͊ͤͤ͘ ͚͊-͍ͪ͊ͤͤ͊Άͪ͊ͫͭ͘.



˭͊͟͡Ό;͔͙͔ͤ

α͚̂ͫͭͦ;͙͍ͦͭͦ ͍͙͙͔ͪ͊ͭ͘ ͔ ͍͙͙͔ͪ͊ͭ͘Σ 
͔ͦͭͦ͟ ͎͍ͦͭͦ͊ͪΎ ͤ͊ ͙͔ͤͯ͗͒ͭ ͤ͊ 
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͔͙ͨͦͦͤ͟͡Ύ ͒͊ ͍͊͒ͦͦ͘͡Ύ͍͊ͭ 
͍͔͙͔ͫͦ͋ͫͭͤͭ ͙ͫ ͙ͤͯ͗͒ά

˨ͦ͊͒͟͡ ͦͭ мфут ͎ΦΥ α˹͊΄͔ͭͦ ͦ͋΅ͦ 
͋Ά͔͒΅͔ά ͤ͊ ˿͍͔͍ͭͦͤ͊ͭ͊ ͙͙ͦͣͫ͟Ύ ͨͦ 
ͦͦͤ͊͟͡ ͔ͫͪ͒͊ ͙ ͍͙͙͔ͪ͊ͭ͘.
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ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊
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ͭΎͻ
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ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͦͭ ͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ ͻ͙͊ͪͭΎ 

͙ ͻ͙͔͙͔͊ͪͭͤͭ ͦͭͨ͊͒Άͼ͙Φ

˾
˩
˭
̂
˶
́
ˢ
́
ˮ

ʇʨʝʛʣʝʜ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ ʧʨʘʢʪʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʘʨʪʠʷ

Åɼʘʡʪʝ ʧʨʠʤʝʨʠ ʟʘ ʨʠʩʢʦʚʝʪʝ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʭʘʨʪʠʷ

ʆʧʠʰʝʪʝ ʨʠʩʢʦʚʠʪʝ ʝʬʝʢʪʠ ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʦʪ 
ʭʘʨʪʠʝʥʠʪʝ ʦʪʧʘʜʲʮʠ

Åɺʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʦʜʘʪʘ ʠ 
ʝʥʝʨʛʠʷʪʘ, ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ



˩͎͙ͦͦ͟͡;͙ͤ ͙͍͔ͪͫͦ͟ ͦͭ 
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ 

ͻ͙͊ͪͭΎ

Ẅ ˻͔͔͋ͫ͘͡Ύ͍͔͊ͤΥ пн҈ ͦͭ ͍͔͍ͫͭͦͤ͊ͭ͊ ͒Ά͍͔͙ͪͫͤ͊ 
͔ͫ ͙͍ͨͦ͊͘͘͡ ͊͘ ͙͍͍ͨͪͦͦ͒ͫͭͦ͘ ͤ͊ ͻ͙͊ͪͭΎΦ

Ẅ ˤ͙ͫͦ͊͟ ͦͤͫͯͣ͊͟ͼ͙Ύ ͤ͊ ͔͔͎͙ͤͪΎ ͙ ͍ͦ͒͊Υ 
͙͙͔̅͊͋ͪͭ͟ ͊͘ ͻ͙͊ͪͭΎ ͙͍ͨͦ͊ͭ͘͘͡ ͎͙ͦͪͦͣͤ 
͙ͦ͟͡;͔͍ͫͭ͊ ͙ ͦͭ ͍͔͔͒ͭΦ

Ẅ ͙͔͙̆͊ͪͭͤ ͦͭͨ͊͒Άͼ͙Υ ͔͍ͨͪ͒ͫͭ͊͡Ύ͍͊ͭ нс҈ ͦͭ 
͍ͭΆ͙͔ͪ͒ͭ ͙͍͙͋ͭͦ ͦͭͨ͊͒Άͼ͙ ͙ ͙͒ͦͨͪͤ͊ͫΎͭ ͊͘ 
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ ͔ͣͭ͊ͤΦ

Ẅ ˭͊ͣΆͪͫΎ͍͔͊ͤΥ ˮ͔͍͋͊͘͡΅͙ ͻ͙͙͙ͣ͊͟͡ ͙ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͙͔͙ͦͨ͊ͣ͘͟ ͎͙͍ͦͪ͊Φ



ˮ͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͚͙͒ͤͦͫͭ

˽͔͙͍͙͔͍ͪ͒͊ͭͫͭͦͭͦ͘͟͡ ͤ͊ ͺ͙͊͋ͪ͊ͭ͊͟ ͊͘ 
ͻ͙͊ͪͭΎ
˻͋ͯ;͔͙͔͊ͣͭ ͔͎ͨͪ͒͊͊ͭ͡ ͔ͪ΄͔͙ͤΎ ͊͘ ͔ͫͣ͟;͍͔͊͊ͤ ͤ͊ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ 
ͤ͊ ͺ͙͊͋ͪ͊ͭ͊͟ ͊͘ ͻ͙͊ͪͭΎ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Φ

ˮ͔͍͔ͫ͒͊ͤ͘͡ ͤ͊ ͙͙͔͋ͦͪ͊ͤͦͦ͋ͪ͊ͭͦ͘͘
ˮ͔͍͚͔ͫ͒͊ͭ͘͡ ͍ͪΆ͊ͭ͊͘͟ ͔ͣ͗͒ͯ ͒Ά͍͔ͪͭ͊ͭ͊Σ ͎͙͔ͦͪͭ ͙ 
͙͙͔͋ͦͪ͊ͤͦͦ͋ͪ͊ͭͦ͘͘Φ 

ˢ͔͙͍͙ͭͪͤ͊ͭ͡ ͤ͊ ͻ͙͊ͪͭΎͭ͊
˽ͪͦͯ;͔͔ͭ ͙ ͦ͋ͫΆ͔͔͒ͭ ͔͎͙ͦͦ͟͡;͙ͤ ͔͙͍͙͊ͭͪͤ͊ͭ͡ ͤ͊ ͙ͭͪ͊͒ͼ͙ͦͤͤ͊ͭ͊ 
ͻ͙͊ͪͭΎ όͤ͊ͨͪΦ ˻ͭ ͋͊ͣ͋ͯ͟Σ ͦͤͦͨ͟Σ ͔ͪͼ͙͙͙ͪ͊ͤ͟͡ ͔͙͙ͣ͊ͭͪ͊͡ύΦ



˭͊͟͡Ό;͔͙͔ͤ

ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʘʨʪʠʷ 
ʠ ʦʪʧʘʜʲʮʠʪʝ ʦʪ ʥʝʷ ʠʤʘʪ 
ʟʥʘʯʠʪʝʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ 
ʚʲʨʭʫ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.

ʋʩʪʦʡʯʠʚʠʪʝ ʧʨʘʢʪʠʢʠ ʠ 
ʘʣʪʝʨʥʘʪʠʚʠ ʩʘ ʢʣʶʯʦʚʠ ʟʘ 
ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʝʟʠ 
ʚʲʟʜʝʡʩʪʚʠʷ.

ɺʩʠʯʢʠ ʜʝʡʩʪʚʠʷ ʠʤʘʪ 
ʟʥʘʯʝʥʠʝ: ʨʝʮʠʢʣʠʨʘʥʝʪʦ, 

ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠʣʠ 
ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʘʣʪʝʨʥʘʪʠʚʠ ʠʛʨʘʝ ʨʦʣʷ ʟʘ 
ʦʧʘʟʚʘʥʝʪʦ ʥʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ.



̂;͔͔͋ͤ ͨ͊ͤ͡ нΥ ͙̆͊ͪͭΎͭ͊ ͍ 
ͤ͊΄͔ͭͦ ͔͔͔͍͙͔͗͒ͤΥ 
ͤ͊ͣ͊͡Ύ͍͔͊ͤΣ ͍ͨͦͭͦͪͤͦ 
͙͍͔ͨͦ͊ͤ͘͘͡Σ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡

˽ͪͦͯ;͍͔͊ͤ ͤ͊ 
͍ͫͪΆͻ͔͔͙͔ͨͦͭͪ͋ͤͭͦ͡ ͤ͊ 
ͻ͙͊ͪͭΎ ͙ ͤ͊;͙͙ͤ ͊͘ 
͎͙ͦͪ͊ͤ;͍͔͊͊ͤͭͦ ͣͯ



͔̇͡Υ ˨͊ ͙͔͔͒ͦͨͪͤͫ ͊͘ ͨͦ-͒ͦ͋ͪͦͭͦ ͙͔ͪ͊͋ͪ͊ͤ͘ 

ͤ͊ ͍ͫͪΆͻ͔͔͙͔ͨͦͭͪ͋ͤͭͦ͡ ͤ͊ ͻ͙͊ͪͭΎ ͍ 

͔͔͔͍͙͔͗͒ͤͭͦ
˾
˩
˭
̂
˶
́
ˢ
́
ˮ

ʈʘʟʧʦʟʥʘʚʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ 
ʦʪ ʩʚʨʲʭʢʦʥʩʫʤʘʮʠʷʪʘ ʥʘ ʭʘʨʪʠʷ

ʇʨʝʛʣʝʜ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʰʝʥʠʷ ʟʘ 
çʙʝʟʭʘʨʪʠʝʥʠè ʦʬʠʩʠ, ʫʯʠʣʠʱʘ, ʜʦʤʦʚʝ

ɼʘʚʘʥʝ ʥʘ ʧʨʠʤʝʨʠ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʦʙʨʠ 
ʧʨʘʢʪʠʢʠ ʚ ʫʯʠʣʠʱʘʪʘ ʠ ʥʘ ʨʘʙʦʪʥʠʪʝ ʤʝʩʪʘ



˭͊΅ͦ ͻ͙͊ͪͭΎͭ͊ ͙ͣ͊ ͤ͊͘;͔͙͔ͤ

˴͡Ό;͍͙ͦ ͺ͙͊ͭ͟Υ 

ǐ рл҈ ͦͭ ͙͔͋ͤͫ͘ ͦͭͨ͊͒Άͼ͙͔ͭ ͫ͊ 
ͻ͙͔͙͊ͪͭͤΦ

ǐ ˤ͔͙ͫ͟ ͭͦͤ ͔ͪͼ͙͙ͪ͊ͤ͊͟͡ ͻ͙͊ͪͭΎ 
ͫͨ͊ͫΎ͍͊ мт ͒Ά͍͔ͪͭ͊Φ 

ˤΆ͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊Υ ˨͔ͨ͊ ͊͘ 
ͦͭͨ͊͒Άͼ͙Σ ͔͔ͦ͋ͫ͘͡Ύ͍͔͊ͤΣ ͊ͣ͘ΆͪͫΎ͍͔͊ͤ ͤ͊ 
͍Ά͒ͯ͘ͻ͊Σ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͤ͊ ͍ͦ͒͊

380
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2021 2026 2032

ʊʝʢʫʱʦ ʠ ʧʨʦʛʥʦʟʥʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ 
ʭʘʨʪʠʷ ʚ Mt.

Paper Consumption



ˮ͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͚͙͒ͤͦͫͭ

˨͔͚ͤͦͫͭ1 -˿ͼ͔͙͚ͤ͊ͪα˽͔͙͍͙͔͍ͪ͒͊ͭͫͭͦͭͦ͊͘͘͟͡
ͻ͙͔͙͔͊ͪͭͤͭͦͭͨ͊͒Άͼ͙͎ͤ͊ ͙͙ͣͤ͊͘Ύ͍ͭ͊˥ ͙ͪͤͯͯ͒ά
˾͔͔͔͊ͪ͊͋ͦͭͭͪ͘΄͔͙ͤΎ͊ͤ͘ ͊ͣ͊͡Ύ͍͔͊ͤͤ͊ͦ ͭͨ͊͒Άͼ͙͔ͭͦ ͻ͙ͭ͊ͪͭΎ;͔ͪ͘
͙͔͍͔ͫ͒͊ͤͤ͊ͨ͊ͭ͘͡͡ͺ͙ͦͪͣ͊͒͘ ͙͎͙ͭ͊ͤͦͦ͋ͯ͡;͔͙͔ͤΣ͎͙ͨͪͦͪ͊ͣ͊͘
͔ͪͼ͙͙͔͙͙͙ͪ͊ͤͨͪ͊ͭ͊ͯ͘͟͟͟͡ ͚ͫͭͦ;͙͍͔ͨ;͊ͭ. ˻ͼ͔͔͔͔ͤͭͺ͔͙͍ͭͤͦͫͭͭ͊ͤ͊͟
͍͔͙ͫͨͦ͒͟ͻͦ͒.

˨͔͚ͤͦͫͭ2 ς˻͙͒ͭͤ ͻ͙͔͙͔͊ͪ͊ͭͤͭͦͭͨ͊͒Άͼ͙
ˮ͍͘Άͪ΄͔͔͙ͭͦ͒ͭͤ͊ͻ͙͔͙͔͊ͪͭͤͭͦͭͨ͊͒Άͼ͙͍ ͦͪͨͦͪ͊͟ͼ͙ΎΣ͊͒͘ ͊
͙͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͭ͟͡Ό;͍͙͔͙͙ͦͨͪͦ͋ͣ͡ ͙͙͔͔͒͊ͦ͋ͣͫͭͪ͡΄͔͙ͤΎ.
ˢ͙͙͚͔͔͙͔͙ͤ͊ͪ͊ͭͪͯͭ͊ͭͭ͘͘͡͡ ͦ͋ͫΆ͔͔͙͙͙͔͎͙͙͒ͭͨͪͦ͗ͣͫͭͪ͊ͭ͊͘͡
ͤ͊ͣ͊͡Ύ͍͔͔͔͙͔͊ͤͤ͊ͨͦͭͪ͋ͤͭͦͤ͊͡ͻ͙͊ͪͭΎ͙ ͨͦ͒ͦ͋ͪΎ͍͔͊ͤͤ͊
͚ͯͫͭͦ;͙͍ͦͫͭͭ͊.



̂;͔͔͋ͤ ͨ͊ͤ͡ оΥ ˹͚͊-
͙͔͒ͦ͋ͪͭ ͔͚͍͙͒ͫͭΎ ͊͘ 
͍ͫͨͪ͊Ύ͔ͤ ͫ ͎͙͔ͦ͋͊ͤͭ͡͡ 
͔͎͙ͦͦ͟͡;͙ͤ ͔͙ͨͪͦ͋ͣ͡Σ 
͍ͫΆ͙ͪ͊ͤ͘ ͫ 
͙͍͍ͨͪͦͦ͒ͫͭͦͭͦ͘ ͤ͊ 
ͻ͙͊ͪͭΎ ͙ ͦͭͨ͊͒Άͼ͙͔ͭ 
ͦͭ ͻ͙͊ͪͭΎ



͔̇͡Υ ˹͊ͯ;͔͔ͭ ͊͟͟ ͒͊ ͙͎͔ͨͪ͊͊ͭ͡ ͚ͯͫͭͦ;͙͍͙ 

͙͙ͨͪ͊ͭ͟͟ ͍ ͙͔͋ͤͫ͊͘Σ ͦͺ͙͙͔ͫͭ ͙ ͯ;͙͙͡΅͊ͭ͊Φ

˾
˩
˭
̂
˶
́
ˢ
́
ˮ

ʇʨʠʣʘʛʘʥʝ ʥʘ ʧʨʘʢʪʠʢʠ ʟʘ ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 
ʦʪʧʘʜʲʮʠʪʝ ʦʪ ʭʘʨʪʠʷ

ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʣʘʥʦʚʝ ʟʘ ʜʝʡʩʪʚʠʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ 
ʥʘ ʭʘʨʪʠʝʥʠʪʝ ʦʪʧʘʜʲʮʠ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʘʢʪʠʢʠ ʟʘ 
ʫʩʪʦʡʯʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʪʧʘʜʲʮʠʪʝ



ˤΆ͔͚͍͙͔͒ͫͭ͘ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͦͭ ͻ͙͊ͪͭΎ

Ẅ ˤΆ͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊ ͦͭ ͦͭͨ͊͒Άͼ͙͔ͭ 
ͦͭ ͻ͙͊ͪͭΎΥ 

ǐ ˽͔͔ͪͦͣͪͤ͊ͭ͊͟ ͦͤͫͯͣ͊͟ͼ͙Ύ ͤ͊ ͻ͙͊ͪͭΎ ͙͒ͦͨͪͤ͊ͫΎ ͊͘ ͔͔ͦ͋ͫ͘͡Ύ͍͔͊ͤͭͦΣ 
͍͔͙ͯ͡;͍͔͊͊ͤͭͦ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭΣ ͔͔͙͔ͨͦͭͪ͋ͤͭͦ͡ ͤ͊ ͔͔͎͙ͤͪΎ ͙ ͍ͦ͒͊Φ

ǐ ˾͔ͼ͙͙͔ͪ͊ͤͭͦ͟͡ ͤ͊ ͻ͙͊ͪͭΎ ͤ͊ͣ͊͡Ύ͍͊ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭͭ͊ ͦͭ ͔͔ͤͦ͋ͪ͊͋ͦͭͤ͊ 
͒Ά͍͔ͪͫͤ͊ ͣ͊ͫ͊ ͙ ͍͊ͨ͊͊͘͘ ͔͙͔ͪͫͯͪͫͭΦ

Ẅ ͚̂ͫͭͦ;͙͍͙ ͙͙ͨͪ͊ͭ͟͟

ǐ ˩ͺ͔͙͍ͭͤͦͭͦ͟ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͍͟͡Ό;͍͊ ͙͔ͫͦͪͭͪ͊ͤΣ 
ͤ͊ͣ͊͡Ύ͍͔͊ͤΣ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊ ͙ ͔ͪͼ͙͙͔ͪ͊ͤ͟͡Φ

ǐ ˤͫΎ͊͟ ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ ͔ͣͦ͗ ͒͊ ͙ͤ͊ͣ͊͡ ͦͭͨ͊͒Άͼ͙͔ͭ ͦͭ ͻ͙͊ͪͭΎ ;͔ͪ͘ ͨͦ-
͙͒ͦ͋ͪ ͙͙ͨͪ͊ͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭΦ



ˮ͔͙͍͙ͤͭͪ͊ͭͤ͟ ͔͚͙͒ͤͦͫͭ

ˤΆ͍͔͔͙͔͒ͤ ͍ ͙͙͔ͨͪ͊ͭͭ͟͟ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 
ͦͭͨ͊͒Άͼ͙͔ͭ ͦͭ ͻ͙͊ͪͭΎ
˽͔͍ͦͫ͒͊ͤͦ͡ ͦͭ ͙͙͒ͫͯͫ͟Ύ ͊͘ ͙͔ͨͦͭ͘͡Σ ͔͙͍ͨͪ͒ͣͫͭ͊ͭ͊ ͙ ͔ͤ͒ͦͫͭ͊ͭΆͼ͙͔ͭ ͦͭ 
ͫΆ΅͔͍͍͔ͫͭͯ͊ͤͭͦ ͤ͊ ζ͔͋͘ͻ͙͔͊ͪͭͤη ͦͺ͙ͫκ͎͙ͦͪ͊ͤ͊͘ͼ͙Ύ

˽͔͍ͪ͒ͫͭ͊Ύ͔ͤ ͤ͊ ͫͼ͔͙͚ͤ͊ͪ ͊͘ ͊ͯͫ͘͟
α˻ͭ ͦͭͨ͊͒Άͼ͙ ͟Άͣ ͔͙ͪͫͯͪͫΥ ͍͔ͤ͒ͪΎ͍͔͊ͤ ͤ͊ ͙͔ͫͫͭͣ͊ ͊͘ ͍͔͙͔ͯͨͪ͊ͤ͡ ͤ͊ 
ͻ͙͊ͪͭΎά

ˣ͔͚͙͎ͪͤͫͭͦͪͣͤ ͤ͊ ͙͔͙͒ ͊͘ ͚ͯͫͭͦ;͙͍͙ ͔ͪ΄͔͙ͤΎ
˭͊ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ ͦͭ ͻ͙͊ͪͭΎ ͙ ͍͔ͪ͊ͪ͊͋ͦͭ͊ͤ͘ ͤ͊ ͙͙ͣͤ ͨ͊ͤ͡ ͊͘ 
͔͚͍͙͔͒ͫͭΦ 



˸ͦ͒ͯ͡ тΥ ˾͙͔͊͋ͪ͊ͤ͘ ͤ͊͘;͔͙͔ͤͭͦ ͤ͊ 

͙͔ͨ͊ͫͭͣ͊ͫͭ͡ ͍ ͍͔͙͔ͯͨͪ͊ͤͭͦ͡ ͤ͊ ͦͭͨ͊͒Άͼ͙͔ͭ



͔͙̇͡ ͤ͊ ͦ͋ͯ;͔͙͔ͤͭͦ

Å˾͙͔͊͋ͪ͊ͤ͘ ͊͘ ͍Ά͔͚͍͙͔͒ͫͭͭͦ͘ ͤ͊ 
͍͙͔ͨ͊ͫͭͣ͊ͫͦͭ͡ ͦͭͨ͊͒Άͼ͙ ͍Άͪͻͯ ͦͦͤ͊ͭ͊͟͡ 
͔ͫͪ͒͊ ͙ ͍͔͒ͪ͊ͭͦ͘Φ

Åˮ͔͙͒ͤͭͺ͙ͼ͙͔ͪ͊ͤ ͤ͊ ͔ͺ͔͙͍͙ͭͤ͟ ͔͎͙͙ͫͭͪ͊ͭ ͊͘ 
ͤ͊ͣ͊͡Ύ͍͔͊ͤΣ ͍ͨͦͭͦͪͤ͊ ͔ͯͨͦͭͪ͋͊ ͙ 
͔ͪͼ͙͙͔ͪ͊ͤ͟͡Φ

Å˽͔͎͔ͪ͒͊͊ͤ͡ ͤ͊ ͙͍͙͍͙ͤͦ͊ͭͤ ͔ͪ΄͔͙ͤΎ ͊͘ 
ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͤ͊ ͍͙͔ͨ͊ͫͭͣ͊ͫͦͭ͡ ͦͭͨ͊͒Άͼ͙ ͍ 
͙ͪ͊͘͡;͙ͤ ͍͙ͯͫͦ͡ΎΦ



ˤΆ͍͔͔͙͔͒ͤ ͍ ͔ͭͣ͊ͭ͊ ͊͘ 

͙͔ͨ͊ͫͭͣ͊ͫͭ͡

Å ʇʣʘʩʪʤʘʩʠʪʝʩʘʠʟʦʙʨʝʪʝʥʠʧʨʝʟ1907 ʛ. ʠ

ʩʝʧʨʝʚʨʲʱʘʪʚʨʝʚʦʣʶʮʠʷʚʠʥʜʫʩʪʨʠʠʪʝ

ʧʦʨʘʜʠʩʚʦʷʪʘʠʟʜʨʲʞʣʠʚʦʩʪʠʛʲʚʢʘʚʦʩʪ.

Å ʇʨʦʙʣʝʤ: ʇʣʘʩʪʤʘʩʠʪʝʥʝʩʝʨʘʟʛʨʘʞʜʘʪ,

ʥʝʩʘʙʠʦʨʘʟʛʨʘʜʠʤʠ; ʮʷʣʘʪʘʧʣʘʩʪʤʘʩʘ,

ʧʨʦʠʟʚʝʜʝʥʘʥʷʢʦʛʘ,ʩʲʱʝʩʪʚʫʚʘʠʜʥʝʩ.

Å ɻʣʦʙʘʣʥʦʧʨʦʠʟʚʦʜʩʪʚʦ: 400 ʤʠʣʠʦʥʘ

ʪʦʥʘʛʦʜʠʰʥʦ.



ˤ͙͍͔͒ͦ ͙ͨ͊ͫͭͣ͊ͫ͡

Å˽͙͔͔͊ͫͭͣ͊ͫ͊͒ͤͦͪ͊ͭͤ͊ͯͨͦͭͪ͋͊͘͟͡:
͙͔͙͙͍͙͔ͨͪͣͪ͊ͭ͊͊ͫ͊ͫ͊ͣͭ͘͟͟͡Σ;͊΄͙͔͙ͭ
͍͙͔ͦͨ͊ͦͭ͟͟.

Å˸͙͙ͪͦͨ͊ͫͭͣ͊ͫ͟͡: ˽Ά͍͙ͪ;͙ͤόͤ͊ͨͪ. ͍
͔͙ͦͣͭ͊ͭ͊͘͟͟ύ͙͍͙ͭͦͪ;͙ͤόͦͭͪ͊ ͎͔ͪ͊͗͒͊ͤ͘
ͤ͊ͨ -͎͔͙͙ͦͦͣͨ͊ͫͭͣ͊ͫ͡͡ύ.



ˤΆ͔͚͍͙͔͒ͫͭ͘ ͍Άͪͻͯ 

ͦͦͤ͊ͭ͊͟͡ ͔ͫͪ͒͊

˴͡Ό;͍͙ͦ ͺ͙͊ͭ͟Υ

Åул҈ ͦͭ ͦͭͨ͊͒Άͼ͙͔ͭ ͍ ͔ͣͦͪͭ͊ͭ͊ ͙ ͔͙͔ͦ͊ͤͭ͟ 
ͫ͊ ͍͙ͨ͊ͫͭͣ͊ͫͦ͡Φ

Å˥ͦ͡Ύͣͦͭͦ ͙ͭͻ͔ͦͦ͊ͤͫͦ͟͟ ͔͙ͫͣͭ΅͔ ͔ ͍͒͊ 
ͨΆ͙ͭ ͨͦ-͎ͦ͡Ύͣͦ ͦͭ ̅ͪ͊ͤͼ͙ΎΦ

Åмлл ллл ͙ͣͦͪͫ͟ ͙͍͙͗ͦͭͤ ͙ͯͣͪ͊ͭ ͎͙ͦ͒΄ͤͦ 
ͦͭ ͙͔͊ͨͭ͊ͤ͘͡ ͍ ͙͔ͨ͊ͫͭͣ͊ͫͭ͡Φ



˾͙͍͔ͫͦ͟ ͊͘ ;͍͔ͦ΄ͦͭͦ͟ 

͍͔͒ͪ͊͘

o ˸͙͙ͪͦͨ͊ͫͭͣ͊ͫ͟͡ ͫ͊ ͙͙ͦͭͪͭ͟ ͍ ;͍͔ͦ΄͊ͭ͊͟ 
ͪ͟Ά͍ ͙ ͨ͊͡ͼ͔ͤͭ͊Φ

o ˿͍Ά͙ͪ͊ͤ͘ ͫ͊ ͫ ͔͙͍͙ͪͨͪͦ͒ͯͭͤ͟ ͔͙ͨͪͦ͋ͣ͡ ͙ 
ͪ͊͟Φ

o ˽͙͔͊ͫͭͣ͊ͫͭ͡ ͨͦͨ͊͒͊ͭ ͍ ͻ͙͔ͪ͊ͤͭͤ͊ͭ͊͡ 
͍͔͙͎ͪ͊ ;͔ͪ͘ ͙͔ͣͦͪͫͭ͟ ͙͔͙ͦ͋ͭ͊ͭ͡Φ



͙͔́ͪͭ w ͙ ͙ͨͪͤͼ͙͙͔ͨͭ ͊͘ ͔͍ͤͯ͡ ͦͭͨ͊͒Ά͟

Å˹͊ͣ͊͡Ύ͍͔͊ͤ όwŜŘǳŎŜύΥ ˸͙͙͙͙͔ͤͣͪ͊ͤ͘ ͤ͊ 
ͦͤͫͯͣ͊͟ͼ͙Ύͭ͊ ͙ ͍ͦͨ͊ͦ͊ͭ͊͟͟Φ

Å˽͍ͦͭͦͪͤͦ ͙͍͔ͨͦ͊ͤ͘͘͡ όwŜǳǎŜύ: 
ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͔͔͙͔ͨͪ͒ͣͭͭ ͎ͣͤͦͦͪ͊ͭͤͦ͟ 
όͤ͊ͨͪΦ ;͙͊ͤͭΣ ͍͙ͦͨ͊ͦ͟͟ύΦ

Å˾͔ͼ͙͙͔ͪ͊ͤ͟͡ όwŜŎȅŎƭŜύ: 
˽͔͙͍͙͔͍ͪ͒͊ͭͫͭ͊ͭ͊͘͟͡ ͍͟͡Ό;͍͊ͭ ͫ͊ͣͦ ф҈ 
ͦͭ ͨ͊ͫͭͣ͊ͫ͊ͭ͊͡Σ ͦ͟Ύͭͦ ͔ͫ ͔ͪͼ͙͙ͪ͊͟͡ ͍ 
͍͔͍͔ͫͭͦͤ ͣ͊΅͊͋Φ

Å˹͔͍͙ͯ͡ ͦͭͨ͊͒Άͼ͙Υ ˮ͋͘Ύ͎͍͔͊ͤ ͫΆ͍͔͒͊͊ͤͭͦ͘ 
ͤ͊ ͦͭͨ͊͒Άͼ͙Τ ͤ͊ͫΆͪ;͍͔͊͊ͤ ͤ͊ ͍ͨͦͭͦͪͤͦͭͦ 
͙͍͔ͨͦ͊ͤ͘͘͡ ͙ ͍Ά͍ͫͭ͊ͤͦ͘Ύ͍͔͊ͤΦ



˽͙͙ͪ͊ͭ͟͟ ͊͘ ͤ͊ͣ͊͡Ύ͍͔͊ͤ ͙͍͔ͨͦ͊ͤͭͦ͘͘͡ ͤ͊ ͨ͊ͫͭͣ͊ͫ͊͡

˽͙͔͙ͪͣͪΥ

Å¢ŀǊŀΩǎ hǊƎŀƴƛŎΥ ˽ͦͪΆ;͊͟ ͤ͊ ͔͒ͪͦ ͙ ͔͚͔͙ͦͤͭͤͪ͟ ͊͘ 
͎ͣͤͦͦͪ͊ͭͤ͊͟ ͔ͯͨͦͭͪ͋͊Φ

ÅWǳǎǘ {ŀƭŀŘΥ ˿Ά͍͔͒ͦ ͊͘ ͎ͣͤͦͦͪ͊ͭͤͦ͟ ͙͍͔ͨͦ͊ͤ͘͘͡ ͊͘ 
͙͔͙͔ͤͭͭ͟͡Φ

ÅbŜŎŜǎǎŀǊȅ /ƻŦŦŜŜΥ ˣ͙͎͙͙ͦͪ͊ͪ͊͒ͣ͘ ͍͙ͦͨ͊ͦ͟͟Φ

˽͙͔ͪͣͪͤ͊ ͔ͭͣ͊ ͊͘ ͙͙͒ͫͯͫ͟ΎΥ ˴͍͙͊͟ ͔͎͙͙ͫͭͪ͊ͭ ͎ͣͦ͊ͭ ͒͊ 
͋Ά͒͊ͭ ͙͙͊͒͊ͨͭͪ͊ͤ ͙ ͍ ͎͙͒ͪͯ ͙͙͙ͤ͒ͯͫͭͪΚ



ˮͤͫͭͪͯ͟ͼ͙͙Υ

Åˮ ͚͔͋ͪͦͭ͘ ͍͙͔ͨ͊ͫͭͣ͊ͫͦͭ͡ ͔͔͙ͨͪ͒ͣͭΣ ͫ ͙ͦͭͦ͟ 
͍͙͔͚͍͔͊ͣͦ͒ͫͭ͊ͭ͘ ͔͔͔͍͗͒ͤͤͦΦ

Å˴ ͔͎͙͙͚͔͊ͭͦͪͪ͊ͭ͘ ͎͙ ͍ ͎͙ͪͯͨ όͤ͊ͨͪΦ 
͙͎͍͔ͨͦ͒ͫͭͪ͊ͤΣ ͍͔ͦͨ͊ͦ͊ͤ͟Σ ͙͍͒ͦͣ͊ͤͫͭͦ͟ύΦ

ˤΆ͙ͨͪͦͫ ͊͘ ͙ͪ͊ͣͫ͘Ά͡Υ

Å˴ ͊͟ ͔ͯͨͦͭͪ͋͊ͭ͊ ͤ͊ ͨ͊ͫͭͣ͊ͫ͊͡ ͦͭͪ͊͘Ύ͍͊ 
͍͊΄͙͔ͭ ͍͙ͤ͊ͼ͙Κ

Å˴ Ά͔͒ ͙͍ͦͭ͊ͭ ͔͙ͭ͘ ͔͔͙ͨͪ͒ͣͭ ͔ͫ͒͡ ͔ͯͨͦͭͪ͋͊Κ

˨͔͚ͤͦͫͭ ς˻ ͙͒ͭ ͤ͊ ͨ͊ͫͭͣ͊ͫ͊ͭ͊͡



Å ˮ͍ͯͫͭͦ͘͟ ͦͭ ͚͍͙ͤ͊ͦͤͦ͡ ͙ͭͦͪ͋;͙͟Υ ́Ά͙͊ͤ͟ ͔͙ͨͦͫͭ͟͡Σ ;͙͊ͤͭ ͊͘ ͎ͣͤͦͦͪ͊ͭͤ͊͟ 
͔ͯͨͦͭͪ͋͊ ͙͙͡ ͙ͫͯͨͭͯͪ͟͡Φ

Å ˾͔ͼ͙͙͙ͪ͊ͤ͟͡ ͙ͨͪͦ͒ͯͭ͟Υ ˮ͍͔ͨͦ͊ͤ͘͘͡ ͤ͊ ͤ͊ͪΎ͙͊ͤ͘ ͙ͨ͊ͫͭͣ͊ͫ͡ ͊͘ ͫΆ͍͔͒ͦ ͙͙͡ 
͔͒ͦͪ͊͟ͼ͙ΎΦ

Å ˽͙͔ͪͣͪΥ ͙͙ͤͼ͙͙͍͊ͭ͊ ζ˿͟Άͨͦͼ͔ͤͤ͊ ͨ͊ͫͭͣ͊ͫ͊͡ηΦ

˽͔͙ͪͦͭ͟ ͙ ͔͚͙͒ͤͦͫͭ


