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╠  

ׂҕ ̆ ҍ ֲ ҳ ῍ ̆ ҹῃ ῍

Ȃȇ2030 Ȉ ȇ Ȉ ԅҕ ҍ

̆ҹῃ ᶫԅ Ȃ  

Ҭ ̆ ᵬҹҬ ̆

άң έȁά ҼҬ έȁ3060 Ҭ ꜚ ̕ ̆ ⱬ ꜚ

ᵬ̆Һꜚҍ ῏ ȁ ῍ ᵣȂ ᵬҹ

ᾢ ̆Ӟ Ṥά έ ӊѿ̆ Ṝ ȁ ȁ ȁ

ῃ ╠↓̆ ῃ Ȃ  

̆ Ҭ ң Ҋ̆ ҙ Ḥ ᵬҬ ҙ

ᴪȁ Ҭ ᴪȁ ᴑҙ̆ ꜚ άҬ ҙ֟ף ᵬᴩᵄ῏ έ̆ Ҭ

ң └ Ⱶ ᵬ̆ Ȃ ̆Ҭ ҍ ȁ Ҭ ᴪȁ

ȁ≠ ȁ ᾥ └ԅȇҬ └ Ȉ̆ ԅҬ

ң └ ȁ֟ҙ ᴑҙ ̆№ ԅң ֟ҙ ᵬ ⱬ̆ ₮ԅ

ΐᵣ ᵬ ̆ ҹңץ ȁ ҙ ᴪȁᴑҙӊ ᵬ ᶫ Ȃ  

Ҭ ҍ ᴪȁᴑҙȁ ȁ ⱴ ῀Ⱶ ᵬ̆ ꜚҬ

└ ȁ֟ҙȁ ȁ ‰ ֜ ᵬ̆ҹ Ҽά έᵬ₮ Ȃ  

    

  

                                                                                                    

ҙ Ḥ ᵬҬ Һᴋ 
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ѿҩ ῃ ᵣȇ Ȉ Һ ᵣȂ

2050 ӊ╠̆ ᴪ ᵣ Ȃ └

ҙ ȂҬ ҕ ҉ └ ҙ ᵣ̆ ԅ 2030 ӊ╠

⌠ ṿ̆ 2060 ӊ╠ Ҭ Ȃ 

̆ ᶫ ң Ȃ   ̆ ῃ ҙᶫ ҹ └

ᶫԅ Ȃ ῐ ⌠Ҭ ң ȁ ȁ ҙ ᴪ ᴑҙ῍ ꜜⱬ̆ ᵬ̆Ḇ

Ȃ ᴍ └ ᵬ ⌠ѿҩ Ȃ Ҭ

ҙ Ḥ ᵬҬ ȁҬ Ⱶ ᴪȁ≠ ȁ ȁ ᾥ

Ạ₮ ₮ Ȃ 

ꜛԍҬ ң └ ȁ ֲ ҙҒҙֲ ԅ ῏ ȁל

ȁ ‰ └ Ȃ ׃ ԅ Ҭ └ ҙ Ȃ Ҭ№

֣ ᵬ └ ᶛ ⱴ └ ҙ ̆ⱴ ᵬȂ 

Ҭ ң ׆   Ҭ ̆ ⱴ ̆ ᵬ ᴪȂ ꞉

ᴑҙᶭ ⇔ └ Ȃ ⌠Ҭ ң Ḡ ῏

ץ ԑ≠ Ȃ ң №֣ ᴨ ̆ ҙ ̆Ḇ └

ᵬȂ 

῍ױ ꜜⱬ̆ҹ ѿҩ ȁ ˻ 

                                                                                                                                                                           

ᶸ  

 
 

ᶏ  
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1.  

Ҭ ң №≢ ҕ ѿ Ӝ └ ̆ң ⱬ └ ҙ̕ ╠̆Ҭ ң ׅ

ᵬ Ȃ ң └ ȁ ᴨ̆ל ≢ ᴪ̆ ҹ

ȁ ҙ ֲ ᶫ ⱴץ̆ Ҭ ң ȁ ᵬȂ 

1.1 └  

└ Ҍֽֽ῏ ῒ ֟ ֟ ֟ ֟ ̆ ῏ ֟ ֓֟ ֲ ֟

֓֟ ȁ Ȃ ֟ ȁ⇔ ȁ ԍ ᴨל ֟

Ȃ 

ȁ ȁ ҙ ̆ └ ҙ ҕ Ȃ

└ ᴑҙ ̆ ֟ΐ ȁ ᴪ ֟ Ȃ

֓ᴑҙ ̆ⱬԈ ᴇṿ ̆ ⱬԍ ץ̆ ᾧ

ֲ ẫ Ҍ≠ Ȃ Ҭ̆ױזҌ ̆

῏ԍ ȁ ȁ ȁ ֟ Ȃ 

ⱬ └ Ȃ ԅ ȁ ȁ ⅞ ΐ

ῤ ̆ ȇ ӥ̂2017 ̃Ȉȁȇ῏ԍ└ ҙ Ȉȁȇ Ȉ

ȇ ȈȂ Ҍֽ ԅ Ὲ ⇔ ̆

ῙҬӞ ԅ ᵬ ̕ῒҬ ף ҍ⇔  (UKRI) Һ Ԋᴪ

ҍ Ԋᴪ̂EPSRC̃Ȃ 

ȁ ȁ ҙ Ҭ ̆ ↓₮

ԅ 30 ҕ └ Ὲ ̆ ԅ׆ ⌠ ΐȁ׆ ⌠ └ ᴑҙȂ

ȁ ȁ⇔ ֟ҙ ҙ ⇔ ̆ 11 ῃ ᾢ Ὲ ҹ ᴑҙȂ 

ҹԅ └ ̆ ԅ҈ҩ ᶛ̔Riversimple Ὲ ̆SGMA

Ὲ NotplaῈ ȂRiversimple ⱬԍ ꜚ ̕SGMAҒ Ԋ׆ -₀

ᾢ ̕Notpla ⱬԍ Ȃ  
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1.2 Ҭ └  

2010 ̆Ҭ └ ҙ֟ṿ ̆ ҹῃ └ ҙ Ȃ ╠̆Ҭ ѿѿҩ

ȇῃ ꜚ ‰֟ҙ№ ̂ISIC̃ ȈҬ ↓ῃ ҙ ȂҬ └ ҙ

⇔ ԅ ̆ᵖӞ ԅҤ ױֲ̕ ̆

ҍ Ḵ Ȃ ҍ ҹ └Ҭ ᴪ Һ ̆ Ҭ

ꜚ ֟ҙ ̆ Ȃ 

Ҭ └ ҹ ף └ Ȃ └ ᶏ֟

׆ ȁ└ ȁ ȁ ȁᶏ ⌠ ҩ֟ Ҭ ̆ ≠

̆ ᶏᴑҙ ᴪ ᴨ Ȃ 

Ҭ └ Һ ҈ ̔ ȁ ֟ ≠ Ȃ ҍ҈ҩ

̔ ꜚᴰ ֟ҙ ̕ⱴ ȁ Ḡȁ ֟ҙ ̕Ḇ └

Ⱶ ȂҬ └ Һ ȁ ֟ ȁ ҙ ᶫ Ȃ 

Ҭ └ ҙ Ḥ ̂ MIIT Ḥ ̃ ̆ῒז ↕ ῏ ΐᵣ

ᵬҬҍῒ ᵬȂ Ḥ ҍ ≠ Ғ ꜚҍ └ ῏ ᵬȂ 

ȇ ҙ ⅞̂2016-2020 ̃Ȉץ⇔ ȁ ȁ ȁ ȁ῍֣ԓ ҹҬ ̆

Ḇ Ҭ ֟ҙ Ȃ Ḥ Ҋ̆ ҙ ᴪ ԅ

̆└ḱ ԅѿ ȁ ȁ ≠ └ ‰Ȃ 

֟ҙ ̆Ҭ ҍ ᵬ̕ ᵬ ȂҬ ȁҬ ȁ

Ҭ ȁҬ ֜ └ ̆ ȁ ‰ȁ ֟ҙ ֜ Ȃҍ ȁ ȁ

ᾥ῍ Ӟ Ȃ 
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2. └  

2.1 └  

2.1.1 └  

2019 ̆ ֟ṿ 3966ַ ̆ ῃ Ӝ └ Ȃ └ ҙ ֟ṿ ῃ

҈№ӊԋȁ₮ 45%ȁᴑҙ 15%̆ ⇔ ԅ 270҆ҩ ᴇṿ ҙ ᴪ̆ ԍ

Ȃ[1] 

̆ └ ↕ᴧ Ȃᵖҹ ⌠ ̆ ֜ ᶏ ԅñ └ òҍ

ñ └ ò̆ ғ ᵣ ᶏ ԅ╠ѿ Ȃñγ └ òȁñ ò ῒז ҍñ

└ ò ӈȂ 

└ ₮ ⌠ 20ҕ 60 1972̕ף ̆ȇ Ȉ₮ ̆ ѿ

ԅ Ȃ[2] ѿ ̆ ӏῈ ԍ 1969 ԅ ᵀ̂LCÃȂ

ISO14000 ↓₮ ῃ ԅ LCA ̆ ᴧ └ ῐ ⌠ԅ Ȃ 

̆└ ҙ ⌠ԅ ҙ ̆ᶛ ̔ ԍ 1997 ₮ ԅ ѿᴍ

Ȃ 2013 4 ̆ Ὲ Ạ₮ ̆ ᵥ ῀ῒҙⱵ

Ȃ 

⌠ ѿ ӊ ̆ ԍ 1998 ԅѿ ῃ Ṥ ̔

ҹ ᴋ Ȃ Ῑ Ҭ̆ Ṥ ѿ ԅ

ҍ LCAȂ ᴪ Ҋ̆ ↕ ҹ ҬҌ №Ȃ 

2015 ̆ ᴪ ԅ 17ҩ ̂SDGs̃ ̆ ҙ Ҭ ѿ

ҩ Ȃ 20ҕ 60 ף ₮ ԅ ̆ᵖ ⌠ 2016 ̆ ҍ

Ԋᴪ̂EPSRC̃ ԅѿ ҹñ ò Һ ⅞Ȃṿ ̆

ѿ ҹ ᴶ¥ ᾥ ᴪ ≠ ñⱴץ òҹ ᴋ̆ ғ ⱬԍ

ѿ ⌠ ҙ Ȃ 1 ԅ ’Ȃ[3]Ԋ ҉̆ 20ҕ 80 ̆ף

ҙ ԅ Ȃҽҩᶛ ̆ ҙῈ ̂ ҹ AB ҙ̃

ҹ ҕ ῖ Ȃ[4] 
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└ ԅῃ ҩ ‰ PAS 2050 Ȃ ‰ ȁ Ⱶ ֟

ḂᴑҙḂץ̆ ԅ ῒᶫ ̆ ↕ ԅ ҍῒ ῏

’Ȃ[5] 

 

 

 

 

 

 

 

 

 

1. D ̂Ҭ ̃ҍ№ ⌠ Ҭ [3] 

2.1.2 └  

̆ └ Ҍֽ ֟ ̆Ӟҍ └ ȁ ֟ ȁ

῏Ȃ ֓ ῒ ԑᵬ ᶏ └ ̂ ᵞ └ ̃ ȁҍᴧ

Ҍ Ȃ № ֟ ȁ⇔ ץ Ȃ 

└ ΐ ̆ ᵖҌ ԍץҊ ̔ 

1. └ ᴑҙ ̕ ⱬ Ҭ ȁ Ȃ 

2. └ ֟ ΐ ȁ ᴪ Ȃ 

3. └ ᴑҙ ῒז ῏ ̆ ᴇṿ ׆̆ ץ Ȃ 

4. └ ᴑҙ ῒ֟ Ҍᴪ ֲ ẫ ֟ Ҍ≠ Ȃ 

5. └ ᴑҙ ̆ ῏ԍ ȁ ȁ ȁ

֟ ̂ISO 14001ȁISO 45001 ISO 50001̃ Ȃ 
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└ ѿ Ҍ ѿҩ ̆ Ҍ ᴑҙ Ҭ Ҍ Ȃ

ҍ ῏ ֟ ȁ Ⱶ ̆Ṣ ∞ ᴑҙ Ҭ

Ȃ └ ᴑҙ └ ᴑҙ ῏ ‰ Ҋ̔ 

» ISO 14025-2006̔ III ̆ ԍ Ḡ֟ ̕ 

» PAS2050̔ Ὲ ֟ ‰̕ 

» ᵣ ᵣ ̔ᴑҙ ᵣ ᵀ ‰Ȃ 

└ ᴑҙ ⱬԍ⁞ ᵬ̆Ӟ ⁞ Ȃ ‰ PAS 2050:2011ȁ֟ ȁ

Ⱶ ̆ ᵣ ̂GHG̃ᵣ ₮ԅ҈ҩ Ȃ 1 ᵣ ̕

2 ֟ ᵣ ̕ 3 ᶫ ҉ῒ Ȃ

̆ 1 2 ᵣ ̆ ѿ ⇔

῀ Ҭ Ȃ 

2.1.3 ᵞ └ ҍ ҙ  

֟ҙ ȁ ȁῒז ῏ ΐ ԅ └

ҽ Ȃ[6][7] ֟ҙ Ҭ ñ └ òѿ ̕ ῏ ñγ Ŀ̆ ҩ

ԅ 21 Ȃ ҹ ꜚ └ ῏ ⇔ ҍᵞ ȁᵞ ֟ ҍ

ȁᵞ ȁᵞ ȁᵞ ȁᵞ ҙ ȁᵞ ҙȁᵞ ȁᵞ ⇔ ȁ

ҍף ᵞ ȁᵞ ȁᵞ ȁ Ȃ 

2.1.4 ֟ҙ ҍ  

֟ҙ ⱬԍ Ῥ ḱץ̆ Ῥ ף Ȃ ֟ ȁ №

̆ᶏ Ḡ ῒ ҍᴇṿ Ῥ≠ Ȃ Ҭ

ᶏ ᴪ ׆̆ ῒ ᴇṿ̆ ѿҩ ֟

ҍῬ Ȃ ̆└ ῒ└ ҍ ̆ ᵟ ≠ Ȃ ֟ҙ

ҹ└ ҙ ᶫץҊ ̔ 

» ꜚ Ῥ ̕ 

» ꜚ ≠ ̆ ԋ ̆ῒ֟ Ὶ ̕ 

» ľ Ŀ⌠ 2025 ⁞ ֲ 20% ̕ 
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» └ ̆ ̆ ᵞ ֟ ҍ ̕ 

» ₮ ᴯ ̆⌠ 2050 ᾧ ȁ ֟ⱬ ̕ 

» └ ̆ ‗ ҍ Ȃ 

2.1.5 ⌠ ĺĺ ȁ ҍ ᴪ ҈  

̆ └ ᴑҙ ҈ ̂ 2 ̃ Ȃ

≠̆ף ̆ ׂ Ҍᴪ ף ≠ Ȃ

ΐ ҈ ̔ ȁ ᴪ ̆ῒ ҈ ӊ Ȃ 

֟ ҩ Ҭ̆ῒ Ҋץ ̔֟ ֟ȁᶫ ȁᶏ

ҙ ̆ғΐ ᴪᴇṿȁ Ȃ 

 

 

2. ҈  

2.1.6 γ └ ӊ  

Ҭ ѿ ꜚҊ̆ └ ᴑҙ ⱬԍ ᵞ └ Ȃ

ᴪ ⱬ ꜚ ѿ Ȃ2008 ̆ ԅȇ Ṝ Ȉ̆ ΐ

ľ Ŀ̆ῒ ҹ⌠2050 2008 ‰ Ҋ 80%[8]

ѿҽ ᶏ ҹץ ꜚ ᾢ Ȃӊ ̆ ԅ 2028 ȁ2038 ȁ2040

ץ 2050 Ҭ Ȃ 

└ ҳ Һ ⁞ ꜚ└ ȁ ṿȂ └

ҙҬ̆ ֟ ᶏ ᴪ ԋ ̂CO2̃̕ ӊ ̆ ꜚ ֟ ᵬ

Ӟ CO2 Һ Ȃ ԍ ᵞҊ̆ ץ └ ᵞ└ Ҭ
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῏ Ȃ ҩ ֟ Ҭ̆└ ⱬҍ ȁⱲῈҍ Ⱶ

Ȃ ҍ└ Ҭ̆҉ ᵬ ̆⁞ ῒᶏ ӈ Ȃ

ȁ ΐ └ ᴪ ҍ ᵬ ̂ ῒ 2 Ҭ

̃Ȃ ̆ ֟ ῏ ̂ ≢ῤ ᶃ ̃ ҍ Ȃ ꜚ

ȁ ⱬҍ֟ ҍ֜ ҹҬ ң ᵬ ̆῍ └ Ȃ 

Ὲ ̂1̃ ̆ E ӗץ eCO2̆ ᵀ ₮ ֟ Ȃ ץ

kgCO2ҹ ᵝ̆└ Ҭ ץ kWhҹ ᵝ̆ ץ kgCO2/kWhҹ ᵝȂ Ҭ ∆

ץ1̂ ҹҺ̃ ᴪ Ȃ 2018 ᶫ ̆ Ҭ ң

№≢ҹ 0.69 0.25kgCO2/kWhȂ1990-2018 ̆ [2] 3

Ȃ 

=E¦e CO2  Ὲ ̂1̃ 

3. Ҍ ̂ ̔IEÃ  

 

i 1 ∆ / ҍ ̆╠ ȁ ̆ ȁ

ȁ ȁ ȁ ȁ ҍ Ȃ 
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̆Ҍ №ҹ҈ ̔A ̆ 0.29 kgCO2/kWhץҊ̂ ̔C

̃̕B ̆ ҹ 0.30ĺ0.69 kgCO2/kWh ̂ ̔B ̃̕C ̆ 0.70 kgCO2/kWh

̂҉ץ ̔A ̃Ȃ ѿ№ ̆ ԍ A ̆Ҭ ԍ B Ȃṿ ̆ң

⁞ ῒ CO2 ҉ ԅ ̆ғ ԍ└ ҙ ̆ң Ӟ

ᵞ ≢ ꜚȂ └ ᴑҙҌ ῒ ᶫ ⌠ ̆ ⱴ

̆ᶛ Ῥ ᶫ ⱴ Ȃ Ӟ ̆

̆Ҭ ң ᴑҙ ⱴ Ȃ 

Ҭ Ҍ ⱴ Ῥ ῒ ⱬ ̂ ῒῬ 67%̃ ᶏ ̆ᶏ Ҍ

⁞ Ȃ ⁞ ᶏ ȁҌ ⱴ ̂ ῒῬ 82%̃ ᶏ ̆

⁞ ԅ CO2 Ȃ 

ҹԅ⁞ ̆ ᴑҙ ῒ ᵞ ҍ └ ̕Ӟ

ȁ Ȃ 4 ̆ Ҍ Ҭ

̆ ҉ ҽ ӞҌ Ȃ ̆ ҈ҩӞ Ḃ Ῥ ᵞ

/ ᶏ Ȃ 

 4. └ ҙ ҳ ῏ ҍ  

2.1.7 └ ҙ  

2017 ֟ҙ ӥҬ ⌠̆ ҙ Ҋץ ̔ 

» ֲ̆ ̂AĨ ȁ ӟ № ֟ҙ₡Ṣῒ ᴆ

ҩ ҙ ̆ ԍ └ └ Ȃ  

0%

20%

40%

60%

80%

100%

1In
d

ic
a

ti
ve

 c
o

n
tr

ib
u

tio
n

Energy demand reduction and energy smart manufacturing

Green plant, equipment, machines, and facilities

Renewable or low carbon emission energy

ᴍ

 

Ῥ ᵞ  

ȁ ȁ  

 ҍ └  
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» ₮ ӈҹ └ ꜚ Ȃ ҍ ₮ ҙ ᴪҹ ֟ ҍ

Ⱶ Ȃ 

» ҙ ̆ ᴑҙ ץ ῏ ҙ ҍ Ȃ 

2.1.8 └  

ᴪ ₮̆ ꜚ ̆⌠ 2030 ⇔ ᴇṿ 90ַ⌠ 290ַ / ̆⇔

1-1.75҆ҩҌ ҙ ᴪȂ[10] ̆ ѿᴍ Ӟ ₮̆2018 ̆ᵞ └

ҙ ᴇṿ ҹ 150ַ ̆ҹ 8.36ֲ҆ ᶫԅ ҙ ᴪȂ ₮̆2018 ץ 5%

ẫ Ȃ[11] 

└ ᴪ̂MTÃ └ Ὲ ף ᴪ̆ ῒ 2020 ȇ ̔

└ ҙ ȈҬӞ ₮ԅ ᵌ Ḥ Ȃ[12] Ṝ ᴪᵀ ̆⌠ 2050 ̆ ῀

⌠ Ҭ ԍ  GDP 1-2%Ȃ GDP ᵣ ̔

└ ῒᶫ ֟ 80ַ⌠ 200ַ Ȃ Ӟᴪ ҙ֟ ̆ ⇔ ̔ 

» 40҆⌠ 100҆ҩ Ⱶԍ ᵣ ҙ ᴪ̕ 

» 3.7҆⌠ 9҆ҩ Ⱶԍ └ ҙ ҙ ᴪ̕ 

» 3.4҆ ⌠ 8.3҆ҩ Ⱶԍᶫ ҙ ᴪȂ 

2.1.9 └ ≠ ῏  

└ ҙ ȁ ΐ ̆ └ ȁ

῏ ꜚ̆ └ ȁ ҍ ̂R&D̃ Ȃ └ Һ ≠ ῏

↓ҽ Ҋ̔ 

a. ̔ ҙȁ ҍ ҙ ̕ ȁ ҍ῾ ԊⱵ ̕ῃᾴ ᴪ└ ҍ

ⱲῈ ̕ 

b. ̔ ̕ ᴇṿ└ Ҭ ̂ 7ҩҬ ̃ ῌῬ└ ̕ 

c. ꜛ ̔ ҍ Ԋᴪ̂EPSRC̃ ȁľ⇔ Ŀ Ḥ Ὲ ̕ 

d. Ғҙ ̔ ȁ└ ᴪȁ ᴪ Ԋ ᴪ̕ 

e. ̔ ᴶ¥ ᾥ ᴪ ꜚ ̂WRAP̃Ȃ 
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└ Ҋ̆ᴋᵥ ≠ ῏ № ᴋ ⇔ ᵀ

⁞ Ҋ ȁ ≠ ῏ Ȃ 

5 ↓₮ └ Һ ≠ ῏ Ȃ ѿҩ≠ ῏ ᴪ ҍῒԑ ≠ ῏

₮ ׂҍ ῏ Ȃ └ ⌠ ᴆ ̆ҹ ҙȁ֟ Ὲ └

Һ № ԋ № Ȃ 

 

 

5. └ Һ ≠ ῏  

̆ ԅ ҙȁ ҍ ҙ ץ ̆ ᴶ¥ ᾥ ᴪȁ ȁ ȁ

ꜚ ̂WRAP̃ȁ ῌ ȁ └ ̂HSSMĨ ȁRSÂ

̃ȁ ȁ ȁ └ Ҭ ̂AMRCs̃ ץ Ҭ Ӟҹ └

ҙⱵ ᶫԅ῏ ȁ Ҍ Ȃ 

2.1.10 ҙ 4.0 └  

̆ ҙ4.0 ҹ └ ̆ ῐֲפ Ȃ ҙ4.0

Ҋץ ̔ 

a. ҩ └ ᴇṿ⇔ ̕ 

b. ֟ ῃ ̕ 
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c. └ Ȃ 

ҩ └ ᴇṿ⇔ ҹ ȁ ץ ᴨ

ᶫ ᴆȂ ֟ ῃ Ҍֽ ץ ֟ ̆ ᶫ

ץ ̆ ⌠֟ ȁ ↓֟ ⇔ Ȃ

└ ᶫ ῏ ̕ ̆ Ҭ̆ └ ѿҩ ῃ

└ Ȃ 

ҙ 4.0 ꜛԍ ̆ └ ȁ ⌠ ̆ ≠ ⱬ ֲ

̂AĨ ⇔ ̆ᶏ └ Ȃ 

2.2 ҍ ⅞ 

2.2.1 ҙ  

2017 ȇ֟ҙ Ȉ ӥ └ Һ ΐȂѿ ҹȇ└

ҙ Ȉ Ӟ⅞ ԅ Ȃ[14] ѿ֓ ᾟ ΐ̆ 1↓₮ԅ №

ᴆ̆ ԅ ȁ ΐȂ 

1. └  

῏ ᴆ  

2010 2015 ̔ ᵞ ҙȁ

ҙץ Ὲ῍ Ȃ 

https://www.gov.uk/government/publicat

ions/2010-to-2015-government-policy-

energy-demand-reduction-in-industry-

business-and-the-public-sector 

⁞ץ⅞ ῒ ᵣ Ȃ

ҩ Ȃҹ

ҙȁ ҙץ Ὲ῍ ⁞ ᶏ

̆ ҽ ╝ ᴇ ҉

Ȃ 

ᴆ̔ȇ ðð ᵞ

Ȉ 

ԅῃ ҍ ̆ ⱴ

̆ ⁞ ҍ Ȃ 

https://www.gov.uk/government/publications/2010-to-2015-government-policy-energy-demand-reduction-in-industry-business-and-the-public-sector
https://www.gov.uk/government/publications/2010-to-2015-government-policy-energy-demand-reduction-in-industry-business-and-the-public-sector
https://www.gov.uk/government/publications/2010-to-2015-government-policy-energy-demand-reduction-in-industry-business-and-the-public-sector
https://www.gov.uk/government/publications/2010-to-2015-government-policy-energy-demand-reduction-in-industry-business-and-the-public-sector
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https://www.gov.uk/government/publicat

ions/clean-growth-strategy/clean-growth-

strategy-executive-summary 

̔ ҍ  

https://www.gov.uk/government/publicat

ions/green-investment-bank-policy-and-

finance 

ҙȁ⇔ ҍ ̂BIS̃

῏ ῒ Ȃ

↕̆

̂GIB̃ ᶛȂ 

ᴆ̔ȇ Ȉ 

https://www.gov.uk/government/publicat

ions/green-finance-strategy 

ȇץ Ȉȁȇ25

⅞Ȉץ ȇ ҙ ȈҹҬ ̆ ԅ

ץ ᴪ ᵥꜛⱬ

ẫȁ ȁ Ȃ 

ᴆ̔ȇ ѿ ⅞

Ȉ 

https://www.gov.uk/government/publicat

ions/circular-economy-package-policy-

statement 

ȇ ѿ ⅞Ȉ̂CEP̃ ԅḱ

̆ ԅ⁞ ̆ ҉

ᴯ Ῥ Ȃ 

ᴆ̔ȇ ῌ ҍ Ȉ 

https://www.gov.uk/government/publicat

ions/resources-and-waste-strategy-for-

england 

ԅ ᵥ ȁ

ȁ Ḡ ῌ

Ȃ 

/ ⅞ðȇ ⌠ ̔ ῌ

Ȉ 

ȇ ⌠ Ȉ ῌ ̆

ԍ 2016 ₮ ̆ ԅѿ ҹ

ץ ҹ ᴨᾢט₮ ꜚ ̕

ῌҹ └ ԅѿ ↓ ᴯ Ȃ 

https://www.gov.uk/government/publications/clean-growth-strategy/clean-growth-strategy-executive-summary
https://www.gov.uk/government/publications/clean-growth-strategy/clean-growth-strategy-executive-summary
https://www.gov.uk/government/publications/clean-growth-strategy/clean-growth-strategy-executive-summary
https://www.gov.uk/government/publications/green-investment-bank-policy-and-finance
https://www.gov.uk/government/publications/green-investment-bank-policy-and-finance
https://www.gov.uk/government/publications/green-investment-bank-policy-and-finance
https://www.gov.uk/government/publications/green-finance-strategy
https://www.gov.uk/government/publications/green-finance-strategy
https://www.gov.uk/government/publications/circular-economy-package-policy-statement
https://www.gov.uk/government/publications/circular-economy-package-policy-statement
https://www.gov.uk/government/publications/circular-economy-package-policy-statement
https://www.gov.uk/government/publications/resources-and-waste-strategy-for-england
https://www.gov.uk/government/publications/resources-and-waste-strategy-for-england
https://www.gov.uk/government/publications/resources-and-waste-strategy-for-england
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https://www.gov.scot/publications/makin

g-things-last-circular-economy-strategy-

scotland/ 

2.2.2  

ȇ Ȉ ₮̆ 1990 ץ ̆ ҙ ҙ ₃Ӎ⁞ ̆ Һ

ԍ ȁ└ ҙᶏ ץ ҙ Ȃ Ӟ ԅ

҉ ֟ⱬȁ Ȃ ҙȁῈ ֟

̆ 2 ↓₮ԅῒҬѿ֓ Ȃ └ ҙҬ̆ 2 ↓₮ Һ ҙ ῒ

֟ ȁ ҙ ̂ῒ ̃ Ȃ 

2 ҙ  

  

֟ 
֟ ⱴȁ ֟ ֟ ̆

ӞᴪҌ ᾧ Ȃ 

 

└ ᴪ Ҍ Ȃ ҙ

ᵞ ᵞ ̆ Ӟᴪ ᵞȂ

’Ҋ̆ ᵌӍ ̆ᵖ ҉

ԅ Ȃ ӊ֞ Ȃ 

 

֟ ᵝ֟ ᵝ

ᾝȂ └ ̆ ֟ ֟

Ӟᴪ ȁ Ȃ 

֟ҙ Ὲ ̆ Ӈ ȁᶏ└ ҙ ̆

֟ Ȃ 

ȇ Ȉ ҙ ֟ҙ ̆ ԅץҊ ̔ 

https://www.gov.scot/publications/making-things-last-circular-economy-strategy-scotland/
https://www.gov.scot/publications/making-things-last-circular-economy-strategy-scotland/
https://www.gov.scot/publications/making-things-last-circular-economy-strategy-scotland/


  

19 

1. Ῑ ᵬ ҕ ᾢ ⱬ̆└ ‰̆

ȁ ̕ 

2. ₮ ҙ ѿ ̆ ⅞⌠ 2030 ҙ ֟ 20%̕  

3. └ ȇ ҙ ⅞Ȉ̆ ꜛ Ὲ ̆⁞ ῒ ҍ ₮̕ 

4. └ ҙ ҍ ꜚ ⅞̆ ҹ ҂ҩ ҙ ̕ 

5. ҹ ᾢ ȁ≠ ҍ ̂CCUS̃ ῃ CCUS ҙ⇔ 1ַ ̆ҍῃ ᴩ

ᵄ῍ ᵬץ ᵞ ̕ 

6. ҍ CCUS ᴪ ᵬᴩᵄ῏ ̆ ῤ CCUS ⅞̆

ᶏῒ ҙ ᴪ ̕ 

7. └ ꜚ ᵣ ̆└ ⅞̆ ̆ ̕ 

8. 21ҕ 20 ף ᶫ ᶫ ҙҬ ̆ ꜚ

ᶏ ̕ 

9. ᶏ ҙ Ҭ֟ ̆⁞ ҙ ȁ ̕ 

10. ⇔ ̆ ⱴ ȁ ҍ ׆̆ ꞉ᶏ ᵞ Ȃ 

2.2.3 ȇ Ȉҍ COP26 

2019 6 ̆ ҹԅ ҩ ȇ Ȉ Һ ᵣȂ ̆ ⌠

2050 ̆ ᵣ  ̆ғҍ2008 ȇ Ṝ Ȉ ̆ ⱴ ++

⌠2050 ᵣ ⁞ 80%Ȃ2021 ̆ 26 Ṝ ᴪ

ҽ ̆ Ӟᴪ ѿ  ҍ╠ ȂCOP26Һ ȁ ҙȁ ҙ

ӥ ᾥ¥ ԅῒҬ ל ῏ ̔ 

ñ ׂ Ⱶӊ ҍ   ⱬ Ԉ̆ᵖ ӞҌױ Ṝ

Ȃ ̆ COP26 ѿ ̆ ױ ҍ ױ ᴩᵄ ᵬ̆ҹ׆ ⌠

2021 11 ῃ Ṝ ꜚ└ ѿᴍ ++ Ȃ ҹױ

ױ ᴪ ȁ ⱬ ֟ ̆ ғῃҕ ҹԅ

ѿ ̆Ӟ ԅCOP26 ѿ ₄ ┴Ȃò 
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2.2.4 ⅞ 

└ 2050 ⌠ ץ ꜚῃ ᵬ Ȃҹᶏ ῤ└

ҙ ҹ ̆ ԅ ⅞̆ҹ ҙ ꜚ ᶫ Ȃ 6

ԅ └ ⅞ ’Ȃҹԅᶏ └ ̆2.1.9Ҭ Һ ≠

῏ ԑ ᵬ̆ ҹ ȁ⇔ ҙ ⇔ Ȃ 

2013 ̆ ⱲῈ ԅѿ ҹȇ└ ҙ ̔ Ҋף ҍ Ȉ

╠ ̆ ׆ ԅ└ ҙ ⌠ 2050 ’Ȃ ῀⌠ └ ҍ

ҍ⇔ ңַ Ȃ ῏Ғ ̆ └ Ҋ҈ץ

ҩ ̔ 

1. └ ̂ ̃̔ ᶷ ԍ ҍ ᶏ ׆̆ ᶏ ȁ

̕ ≢ҍ ꜚ Ȃ 

2. ҙ⇔ ̂ᴑҙ ̃̔ ᶷ ԍ ҙ ̆ ⇔ ȁ

ᴇṿȂ ҹ└ ҙ Ⱶ ҕ ᾢ ̂ Ꞌ ñḠḱ ò ̃̆ᵖ

҉Һ └ ֟ ᴰ ҙ Ȃ └ ̆ └

ῒ ҙ ׆ ̂ ≠ ȁῬ└ ⁞ ̃Ҭ ≠

Ȃ 

3. ҙ ̂ ҙ ̃̔ ᶏ ȁ └ ҙ ̆

ᴇṿ Ȃ 

└ ῏ ׅ ̕ ’ 2020-2030

Ӟᴪѿ ̆ ᶫ Ȃ ᴑҙҍ ҙ Ӟ ῏ ̆ᵖ ԍԋ

≠ ῏ ғ ῏ Ҍ ᾟ№̆ ᴪ Ȃ Ӟ ңҩ

῀ ꜜⱬȂ 

2015 ̆ῃᾴ ᴪ└ ̂APMG̃ └ ᴪ ԅѿ ҹȇ ҙ ̔ └

ҙ Ȉ Ȃ ԅҹᶏ └ ̆ ҙ

ҍ ⅞Ȃҹ ꜛ └ ⅞̂ 6̃̆ ԓ ῏ ₮ԅ 24 ΐᵣ ̔

ȁ ȁ⇔ ȁ ᵬ Ȃ
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6. └ ⅞ ̂ ̔APGM 2015̕ EPSRC ҙ ⇔ └ Ҭ

̕ȇ ̔└ ҙ ̂2013 ̃Ȉ̕ȇ ҍ└ ҙȈ ̂2013 ̃̕

ȇҊѿ └ ҙ ̂2013 ̃Ȉ
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2.3 └ ⱬ 

2.3.1 └ ҙ  

 2008 ץ ̆ Ὲᴧ ῏ └ ҙȂ└ ҙ Ҭ ̕

2018 ̆ GDP ⌠ 10˿ Ȃ ╠̆ ȁ ҙ

̆ └ ԍҕ ᾢ ᵝ[16] ̕ ῃ ֟ Ҍ ̆

ᴪ ᴪȂ └ ΐ Ҋץ [16]̔  

1. └ Ҋץ ᾢҕ ̔ 

» ̔ ֟ ̆ ⱬ̕ ȁ ꜚ

̆ ᴪȂ 

» ̔ ῃ Ȃ 

» ⇔ ֟ҙ̔ ⇔ ֟ҙ + ̆ ץ └ ҳ Ȃ 

» ҙ ⇔ ̔ ᶏ ҙ └ ̆ └ ᾢҕ Ȃ 

2. └ ꜚҺ Ҭ ᴑҙ ∆⇔ᴑҙ Ȃᵖ ̆Ҭ ᴑҙ ӎῤ

̆Ҍ ≠ ҙⱵץ ᴪ̕ Ҍ ̆Ҍ ꜛ̂ ̃ ᴇṿȂ

ꜛ ᴑҙ └ ⇔ ̆ ῏ ᵬ Ȃ 

3. └ ҹ ҙⱵҬ Ȃ №└ ΐ ᴪ ᴋ

̆ ῀⌠Ὲ ҙⱵҬ̆ ⇔ ֟└ ΐ Ȃ 90˿

└ 2050  ̆ῒҬ 50˿ └ ᴪ ΐᵣ ꜚȂ  

ӊ╠̆ 30˿ └ ԅ ̆ғ ≠ Ȃ 

4. ꜚ └ ̆ ȁ ᴪȁ└ ȁ NGO ≠ ῏

ᵬ Ȃҽҩᶛ ̆ ̆ΐ ῃ ⱬ ᴶ¥ ᾥ

ᴪ ԅῃ ᴧ ֲ ȁ‗ ᴑҙȂῬҽҩᶛ ̆⇔ ľ

ᴇṿ└ Ҭ Ŀ ᴑҙҍ ӊ ̆ ╠ └ ҹ

ῒ Ȃ 

5. └ ׆ ҩ֟ ₮ ̆ ҳ ̆ ῏ ȁ ȁ

Ⱶ ᴇṿ ꜚȂ ῒ ῤ̆ᵖ ╠ № ῏ ᵬ
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ԅῒז Ȃ Ҋ̆ ̆ └ ҙ ̆

⇔ ᴇṿȁ ᴇṿ̆ ץ ⁞ ᵣ ᶫ Ȃ 

6. ҹ └ ̆ ҙ ꜚ ԅ

̆ ҙ ᶫ ⇔ └ ȁ ȁ Ȃ 

7. └ ҩ ӊ ᵬȂ ѿ ҳ ȁ

└ ̆ᵖ ╠ ȁꞋꜚⱬ ҙ ̆ ׆ץ

Ҭ Ȃ[17] ̆ └ ´ ̆ ҍ ȁ№ ℗

ᵬ̕ ȁ └ ӊ Ӟ ԅ ⱬ ᵬȂ 

3̔ └ Ҭ ᾢҕ Ὲ   

Ὲ  ҙ   ⇔ ֟ҙ ҙ ⇔  

Riversimple Ὲ   *  *   *  

ү   *  *    

Ḥ҆ү 
 

 
*     

№Ὲ   *  *    

   *    

ҍᾥ      *  

֒   *  *    

 ΐ  *  *  *  

AB ҙ  *  *   *  
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2.3.2 └ Һ  

ҍ⇔ ̂UKRĨ Һ Ԋᴪĺĺ ҍ Ԋᴪ̂EPSRC̃

Һ ₮ ȂEPSRC ⅞ ԅ 3.414ַ ̂

6.56˿ ̃̆ ԍ ꜛ 46ҩ 266ҩ ̆ Һ ҹľ 2010 ץ └

ҙ ĿȂ ҩ └ ꜛ̆ ȁ└ ȁ

ȁ Ȃ 4 ↓₮ ѿ֓ EPSRC ꜛ ҍ └ ῏

̕ 5 ↓₮ Ҭ ң └ ԅ ꜛ ᵬ Ȃ ֓ ץ ҹ ̆

ҍ ҙ ᵬᴩᵄ Ȃ 

4̔EPSRC ꜛ ҍ └ ῏  

  
 

  

EP/N011368/1 
└ └ 2016-

2021 
 116҆  

EP/P027393/1 
ĺĺ Ҋ

ѿף   

2017-

2020  
100҆  

EP/P027490/1 
ᾢ └ ĺĺ

 

2017-

2021 
 110҆  

EP/R011168/1  
2018-

2021 

ᴿ

 
45҆  

EP/R01213X/1 └  
2018-

2023 
ᴶ  87.7҆  

https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
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EP/R022518/1 

ᵞ‖₯ ȁ

ᾢ ᵣ

֟ 

2018-

2021 

 

 
47.4҆  

EP/R027129/1 
Ҭ ľ Ŀ 3̔ └

Ỳ  

2018-

2023 
 400҆  

EP/R031401/1 

ԍ└ 2Dᾢ ⱳ

̂EcoUltra2D̃  

▫  

2018-

2022 ᾥ  
26.1҆  

EP/R031665/1 

ԍ└ 2Dᾢ ⱳ

̂EcoUltra2D̃  

▫  

2018-

2022 

ᴶ

ῤ  
41.1҆  

EP/R031819/1 

ԍ└ 2Dᾢ ⱳ

̂EcoUltra2D̃  

▫  

2018-

2021 
 33.1҆  

EP/R032041/2 4.0̔ Ҭ ꜚ  
2019-

2022 

ᾥ

 
72.8҆  

EP/P012272/1 
ΐ └ 2̔ ԋ

̂SIB2̃  

2017-

2021 

ᾥῌ

 
75.6҆  

EP/R025983/1 ⱳ ҍ └  
2018-

2023  
100҆  

EP/R027129/1 
Ҭ ľ Ŀ 4̔ └

Ỳ  

2018-

2023 
 400҆  

https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/54/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/121/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/121/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/86/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/86/9999/
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EP/P008917/2 ĺĺ Ҭ Ῥ ֟  
2017-

2021 

ᾥ

 
92.2҆  

EP/P027121/1 ̔׆ ת⌠ ת  
2017-

2022 

ᾥῌ

 
120҆  

EP/R001715/1 
LightForm̔ └ Ҭ

 

2017-

2022  
480҆  

EP/R004226/1 
2̔ CAD

  

2017-

2022 

ᾥ

 
58.7҆  

EP/R013179/1 
̔ Ῑΐ

  

2017-

2023 
 180҆  

EP/S036091/1 └ ῍ Pluŝ UKMSN+̃  
2019-

2022  
89.3҆  

EP/N018427/1 
└ ҍῬ└ Ҭ ꜚ

̂AIMaReM̃  

2016-

2020 

ᾥ

 
200҆  

EP/N018524/1 ꜚ ꜚ Ῥ└ ֲ  
2016-

2021 

ᴿ

 
200҆  

EP/L016389/1 EPSRC ҍ└ Ҭ  
2014-

2022 
 330҆  

 

 

 

 

https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
https://epsrc.ukri.org/research/ourportfolio/vop/grantlist/THEME/Manufacturing%20the%20Future/RESEARCHAREA/38/9999/
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5̔Ҭ ң └ ᵬ 

  
 

  

EP/J007870/1 Ҭ ῃ └  2012-

2015 

≠

 

13.3҆  

EP/S018190/1 
ᵞ └ ᾣⱴ ᴨ

ҍ῏ ̂ ᾣᾣ ̃ 

2019-

2022  
81.3҆  

EP/S018573/1 

◄℗ ṿ

≠ Ῥ № ῏

 

2019-

2021  
80.4҆  

EP/S018204/1 └  
2019-

2022 

ᴶ Ҽ

 
81.3҆  

EP/S018352/1 
ҍῬ└ ̂GRACẼ  

2019-

2022  
78.4҆  

EP/S018204/2 └  
2019-

2022 

ᴶ

 
81.3҆  

 

2.3.3 └ Һ ҙ⇔  

ԅ EPSRC ꜛ ȁ ‰ ̂TRL̃ ҹ 1-3 ӊ ̆ ԅ Ὲ

⇔ Ȃ № TRL 3-5ҙⱵ ꜚ ҍ⇔ ⇔ ꜛȂ

2007 ץ ̆ 25 ַ ̆ꜛ ᴑҙ⇔ Ȃ ̆ᴑҙ ᶫѿ
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̆ ҍ ᵬȂ⇔ ⱳ⇔ ԅ ᵬ ᴪ̂ 7 ҆ҩ̃̆ ⱴ ԅ

ҙ Ȃ 6↓₮ԅ⇔ ҈ └ ⅞Ȃ 

6̔ 2018 ץ └ Ҭ ⇔ ⅞̂ ̃ 

⇔ ⅞ 
ⱳ  

 

ISCF ̔ ҍ ҙ ̆100҆ ̆2020   Link 

⇔ ̔ ѿ ̆7500҆ ̆2020   Link 

⇔ ̔SBRIѿ ̆1000҆ ̆2020   Link 

APC 12̔ ᵞ ⱬ̆2500҆ ̆2019  Link 

IDP15̔ ӊ ̆200҆ ̆2019   Link 

⇔ ̔ ѿ ̆400҆ ̆2019  Link 

APC 10̔ ᵞ ⱬ̆3000҆ ̆2018  Link 

APC 11̔ ᵞ ⱬ̆2000҆ ̆2018  Link 

⇔ ̔ ̆300҆ ̆2018  Link 

Ҋ ↓₮ԅ ҈ └ ⇔ ꜛ ѿ֓ ⱳ Ȃ 

7̔⇔ ꜛ ⱳ  

̔ ꜚ ̂ZETẼ  

ҍ ̔ Ҭ ȁ Ḥ҆үȁRevolve Technologies Ὲ ȁӋ

Ὲ  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/933300/Competition_Results_-_ISCF_Smart_Sustainable_Plastic_Packaging_Feasibility_Studies_and_Industrial_Research.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/933304/Competition_Results_-_The_Sustainable_Innovation_Fund_Round_1__Temporary_Framework_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/933305/Competition_Results_-_The_Sustainable_Innovation_Fund_SBRI_Phase_1.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/831177/Competition_Results_-_APC_12_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/821647/Competition_Results_-_IDP15_-_The_Road_to_Zero_Emission_Vehicles__Feasibility_Studies.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/852196/Competition_Results_-_Clean_Growth_Innovation_Fund_Round_1.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/758568/APC10_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability_-_Competition_Results.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/778373/Competition_Results_-_APC_11_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/755973/Plastics_Innovation_Towards_Zero_Waste.pdf
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̔ ⁞ ̂HGṼ

Ȃ ҙҬ̆ ԍҙⱵ ⱳ ῏ Ȃΐᵣ

ԍ ҹ ᶫ ‗ ̆ ῃ ῏

̆⁞ ȂLink 

̔EV-LIFT̂ ꜚ ̃  

ҍ ̔YASAῈ ȁHSSMIȁ Ὲ  

̔ ҹҊѿף ꜚ ̂BEṼ ֟ѿ ꜚ ᾝ

̂EDŨ Ȃ ≠ ѿ ȁSiC ̆ ⁞ Ҋѿף BEV

ȁ ȂLink 

̔ᶏ Ῥ └ BMC 

ҍ ̔ү ̂ ̃ Ὲ ȁFiba Ὲ ȁNCC Ὲ  

̔ ᶏ ׆ ̂EOL̃ ֟ Ҭ Ῥ

ѿ ↓ ̂ ̃Ȃ ᶏ ╠

֟ ᴆȂҍ ֟ ̆

⁞ └ Ҭ ⁞ Ȃ ᵣ

ᵝԍ ̆ᵖῒ֟ ΐ ₮ ⱬ̆ ⇔ ҙ ᴪȂGKN ᶫ

CFRP ̆ ⱴ ׆̆ ᶫ ȂFTI ᴪ BMC ̆

TTUKᴪ ᶫῬ ȂLink 

̔ ꜚ ⱬ‰ ̂ZERAUD̃  

ҍ ̔ᾥ Ὲ ȁTetra Ⱶ Ὲ  

̔ ᴪ ᴰ ҉ ⱴ ꜚ ̆ Ữ Ҋ

╠ ᵝȂҍῃ ̆ ᴇ Ȃ

ZERAUD ᴪ ̆ᶏῒ Ḃ ꜚ ̆

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/831177/Competition_Results_-_APC_12_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/831177/Competition_Results_-_APC_12_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/821647/Competition_Results_-_IDP15_-_The_Road_to_Zero_Emission_Vehicles__Feasibility_Studies.pdf
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Ṣ ҹῖ ᵞ ̂ ѿ ‰ 1-1.2 ҆ ̃ ᶫ

ף Ȃ ꜛԍ ꜚⱬ ȂLink 

̔Tucana 

ҍ ̔ Ὲ ȁ ꜚ Ὲ Ὲ ȁCCP Gransden Ltdȁ

Expert Tooling & Automation Ltdȁ ̂ ̃ Ὲ ȁқҼ Ὲ

ȁ  

̔ Tucana Ҭ̆ ѿҩ ҙ ᵬᴩᵄ

ᵣ̆ ҩᶫ ̆ └ ᴆ ῃ ᾢ

Ȃ ᵣᴪ≠ ῃ ᾢ ҙ ȁ └ ̆

⌠ ֟Ҭ̆ ⱴ ֓ῃ ҙⱵ

ԅ ȂTucana ⱬԍ ꜚ ꜚ ̆ ⁞ CO2

ȁ ⱴ ȁ Ȃ ȁⱴ

ῃ ȁΐ Ԉᴨל ᶫ ̆ ᴪҹ

ᶫ ᴪ̆ ⱬȂLink 

̔ Ὲ῍ ѿ ꜚⱬ ᶫ  

ҍ ̔ Ὲ ȁ Ὲ ȁᴚ Ὲ ȁTerragenicῈ  

̔ ᴪⱴ ꜚⱬ ᴆ ‰ ̆ ⱴ

Ὲ῍ ѿ ᶫ Ȃ ꜚⱬ ῒ

ȁ ѿ ꜚ ȁⱴ ᶫ ꜚⱬ ⱬȁ

Ữ Ȃң ῀⌠ ֟

̆ 12 ̆ ҩꜚⱬ ῏ ᴆ ⱬ

Ȃ 

 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/821647/Competition_Results_-_IDP15_-_The_Road_to_Zero_Emission_Vehicles__Feasibility_Studies.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/758568/APC10_-_Advancing_the_UK_s_Low_Carbon_Automotive_Capability_-_Competition_Results.pdf
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2.3.4 └ Ҭ  

2010 ץ ̆ ҍ⇔ ѿ Ҭ ΐ

└ Ȃ 2011-2016 ̆ ԅ 530҆ ̆ ԍ EPSRC⇔ └ - ҙ

Ҭ ̔ 

EPSRC⇔ └ - ҙ Ҭ  ̂ EP/I033351/1̆ 2011.7-2016.12̆ 5,233,278 ) 

ᵝ̔╤  

ᵬᴩᵄ̔֒ ȁ Ḥ Ὲ ȁEEFȁ Ὲ ȁ IBMȁ ȁ

Riversimple Ὲ ȁShearline Ὲ ȁү ȁ ᴪ ȁ ≠ ȁ Ȃ 

̔ Ҭ ҍ ҙҬ ѿ ᾢῈ ᵬ̆

Ὲ Ȃ Ҭ Һ ң ᵬ̔ ᵞ ֟Ҭ

̆ ҙ ῃ Ῥ Ȃ 

2016 ץ ̆ ῐ ԅ └ Ҭ ̆ῒҬѿҩҬ ῏ ҙ

└ ̂1050҆ ̃Ȃ 

 

└ Ҭ ̂EP/S018107/1̆ 2019-2026̆ 1050҆ ̃ 

ᵝ̔ ⇔ Ҭ ȁ  

ᵬᴩᵄ̔ADS Group Limitedȁ└ Ҭ ȁ ֟ ᴪȁ Ὲ ȁ

Ὲ ȁ №Ὲ ȁ Ὲ ȁ֠≠¥ ᴚ ȁ

Kubal WraithȁSPECIFIC⇔ Ҭ ȁSubcoal International BVȁ ‚

Ὲ ȁ Ὲ ȁ Ὲ ȁ ᴇṿ└ ̂HVM̃ Ҭ ȁCelsa

Ὲ ȁ ᴪȁ Ȃ 

̔ └ Ҭ ֟ ȁ ⱴ֟ ȁ ᶫ

Ȃ Ҭ Ҭ ȁ ⱴ ̆ Ȃ 

2020 ̆ҹԅ ѿ ꜚ ̆ ҍ⇔ ҩ ᴪ ԅ 3000

҆ ̆ ꜛ Ҭ ԓҩ Ҭ Ȃ ҩҬ ᴪ ̆
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ⱴ ꜚ̂ ȁ ȁ֟ / Ⱶ̃ ̆ⱴ ᶫ ‗ ̆ ᶏ

ȁ ȁ ҙ Ȃ 

UKRI Ҭ   

ᵝ̔ ᾥ  

̔ ҩ ꜚ ̆ҹ

≠ ȁ ᴪ ҽ ᶫᶭ ̆ҹ ҙ‗ ᶫḤ ̆֟

Ȃ ҩ Ҋץ ᵬ Ҭ ̔ ̕

̕ ⇔ ⇔ ȁ◐֟ ᴇṿ̕ᶏ ⱬ ≠

῏ ᵣ̆ⱴ ῒ ↕ Ȃ 

2.4 └ ҙҍᴑҙ  

2.4.1 └  

└ ҉ Ҋ └ ҙ ̕Ҍ ̆ ׆ץ ῏

ᴆҬ ̆ ≢ Ҋҍץ └ ↕ ῏ ᴆ̔  

1. ȇ֟ҙ Ȉ ӥ̂2017 11 ̃̔↓₮ԅ ֟ҙ ĺĺ ꜚ AI ꜚ

 ȁ ȁ ֜ ᴪȂῒҬ̆ ҍ └ ῏Ȃ 

2. ȇ └ Ȉ̂2017 10 ̃̔ ῏ ԅ ҙ ȁ Ȃ 

3. ȇ ̔ 25 ⅞Ȉ̂2018 1 ̃Ȃ 

4. ȇ Ȉ̂2018 4 ̃Ȃ 

ԅ ῏ԍ └ ҙ ץ ̆ ҙ ᵣ̂ Ὲ ̃ȁ Ҭ ᴪӞ ԅ

ѿ֓ ῏ Ȃ[18-20]  

└ ̆ ȇ Ṝ Ȉ̂ 2008 ̃̆ ⇔ԅ

Ṝ ῃ Ȃ ̆ 2050 ᵣ 1990 ҉⁞

80%̕ 2019 ȇ Ȉ̂ 2.2.3 ̃ 80%ḱ ҹԅ 100˿ Ȃ ̆Һ

└ ҙ ҍ ῏ ᵬ̆ Ȃ ᴆֽῈ ԅѿ֓ ≢ ̔  
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» └ ѿ ↓ ̆ ᴑҙ⌠ 2030 ῒ ֟ 20˿ ̕ [7] 

» [21]ꜜⱬ 2050 ╠ ᾧ ̆ 2042 ӊ╠ ᾧ

Ȃ[21]  

̆ Ὶ ȁ ̆ Ҍ ῏ └ Ȃᶛ ̆2018-2024 ҙ

Һ ԍץҊ ̔  

» └̕ 

» ֜ ̕ 

» ̕ 

» ᵩ ̕ 

» ᵩ ̕ 

» ᴨ Ȃ 

ԓ ̆ └ ↕̂ ȁ ̃ ῏ ᴪ ץ

ҊҺ ̔ 

a. ̕ 

b. ̕ 

c. Ṝ ̕ 

d. ȁᵞ ҙ ̂ ̃Ȃ 

̆ ȁ ҙ ₮ ⱬ ⇔ ̆ Ṥ Ȃ

ҍ └ ῏ Һ ̆ Ҋץ ῒ ᴨ̔ל 

a. ̕ 

b. ̕ 

c. └ └ ̕ 

d. ҙⱵ ̕ 

e. ⇔ └ Ȃ 
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2.4.2 ҕ └ ᴑҙ 

 ȁ ȁ ҙ Ҭ ̆ 8 ↓₮ԅ

30 ҕ └ Ὲ Ȃ ֓Ὲ ҙ̆ ȁ ΐȁ ȁ ȁ

ῒז ҙ̕Ҍֽ ӄ Ὲ ̆ ⇔ ∆⇔Ὲ Ȃ ₮ ̆ ↓ Ҍ ̆

ҹ └ Ὲ Ҍ 30 ̕ ץ ѿ ≢ Ὲ ̆ № Ȃ 

8 30 ҕ └ Ὲ  

Ὲ / /  ҙⱵ  ҙ └ Ԉ ᵝ 

AB ҙ 

www.absugar.com 

 

ᴿּי 

PE7 8QJ 

ҙ  ῾ҙ ҙ ῃ └ ̆

֟ѿ ֽ֟ 200ᾥ

Ȃ 

AlvantῈ  

www.alvant.com 

 

ᾥ 

RG24 8GT 

 ȁ

Ḡẫȁ

֟   

└

̆ ף

̆ ֟ AMC ᴆ

ⱬ Ȃ 

Autocraft Solutions Ltd 

www.autocraftsg.com 

 

ῌ  

NG32 2LY 

ꜚ Ῥ└   

 

ꜚ Ῥ└

̆Ғ ᵣ

Ҝ /

Ȃ̕ 2018

APRAῬ└ ̂ ᶃ

ᴨ ̃ Ȃ 

http://www.absugar.com/
http://www.absugar.com/
http://www.alvant.com/
http://www.alvant.com/
http://www.autocraftsg.com/
http://www.autocraftsg.com/
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Ὲ  

http://www.carbonfootprint.com 

 

ᾥ 

RG21 4HG 

 └ ȁ

 

Ғҙ׆Ԋᴑҙȁ֟ Ⱶ

№ ̆└ Ҭ

‰Ȃ 

Carwood 

carwood.co.uk 

 

 

CV3 2RQ 

Ῥ└

 

 

 

Ғҙ└

̕ 2018 APRA ΐ

ҙ Ȃ 

David Luke Ltd 

www.davidluke.com 

 

 

M12 6LB 

Ῥ≠   Ῥ└ ȁ

Ҭ ѿ

└ᵬ ̕ 2020

ᴑҙ Ȃ 

ҍᾥ

www.elvisandkresse.com 

 

 

ME9 9AP 

Ῥ≠   ≠

└ ᶘ

ȁ Ȃ 

Grainger & Worrall 

www.gwcast.com 

 ȁ ꜚ

 

ףԊҊѿ׆

ȁ

http://www.carbonfootprint.com/
https://carwood.co.uk/
http://www.davidluke.com/
http://www.davidluke.com/
http://www.elvisandkresse.com/
http://www.elvisandkresse.com/
http://www.gwcast.com/
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WV15 5HP 

ҍ ȁ ץ

̕ 2020

ᴑҙ⇔ ̕

ҙ CT  Ȃת

Graphene Composites 

graphenecomposites.com 

 

ᾥ  

TS21 3FD 

ҍ  ȁ

ⱬ 

ᶏ ȁ ₀ ῒז

└ ȁ

Ԋ׆̕

Ȃ 

Impact Recycling 

impact-recycling.com 

 

 

NE28 6HH 

Ῥ≠  ȁ

ΐ 

ȁ

ȁ

̕ ‛‟℗◓

̕ ᶏ

̆ Ҭᶏ

ץ Ȃ 

Keronite 

www.keronite.com 

 

 

CB9 8PJ 

 ȁ

ȁ

ȁ ȁ

ꜚ  

 

ᶏ ᵣ

ȁ ȁ

└└ꜚ ᶏ ⁞

ῒ Ȃ 

Lucideon Ltd. 

www.lucideon.com 

  ᴪȂᶏ

֟ ᵣ

̂

file:///D:/Post%202021-2-19/Green%20Manufacturing%20Report/graphenecomposites.com
file:///D:/Post%202021-2-19/Green%20Manufacturing%20Report/impact-recycling.com
http://www.keronite.com/
http://www.keronite.com/
http://www.lucideon.com/
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ᴶ ᾥ 

ST4 7LQ 

̃

ף Ȃ 

Ҭ  

www.nccuk.com 

 

 

BS16 7FS 

ȁ

ᶏ  

ȁ

ȁ ⱬ

  

ԍ ֟ ⱬ

̆ ץ ᶏ

Ȃᶏ №

ᶏ Ȃ 

Notpla 

www.notpla.com 

 

ᴶ  

E9 5EN 

  └⇔

ȁ ȁ

Ȃ 

Oakdene Hollins Ὲ  

www.oakdenehollins.com 

 

ᴿ  

HP19 8HT 

 ȁ

ȁ  

Ὲ ѿҩῬ└ Ῥ

≠ Ҭ ̆Ғ Ῥ└

Ȃ 

Pavegen 

pavegen.com 

 

 Ῥ ҍ

 

└ ̆

ҹꜚ Ȃ 

http://www.nccuk.com/
http://www.nccuk.com/
http://www.notpla.com/
http://www.notpla.com/
http://www.oakdenehollins.com/
http://www.oakdenehollins.com/
file:///D:/Post%202021-2-19/Green%20Manufacturing%20Report/pavegen.com
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ᴶ  

WC1H 8LS 

Perceptive Engineering 

www.perceptiveapc.com 

 

ᴿ  

WA4 4AB 

 └ ȁ ֟

ȁ ȁ

 

Ԋ׆ ᴨ ȁ

№ ȁ

└ Ȃ 

PVOH Polymers Ltd 

www.pvohpolymers.co.uk 

 

ᴶ  

GL7 1YZ 

Polymer  ȁ῾ҙȁ

ȁ ҙ └  

└

̆⁞ Ḡ ᶏ

̆ ᵞ ≠

/ Ȃ 

Recoturbo 

www.recoturbo.co.uk 

 

ᾥ  

DN5 8PT 

Ῥ└

 

ȁ ȁ

῾ҙ 

Ғҙ׆Ԋ Ῥ└

̆ OEM ̆ ҂

RecoturboῬ└ Ȃ 

Riversimple Ὲ  

www.riversimple.com 

 

ῌ  

Ԋ׆  

̂580Kg̃ ̆

№ └ Ȃ 

http://www.perceptiveapc.com/
http://www.perceptiveapc.com/
http://www.pvohpolymers.co.uk/
http://www.pvohpolymers.co.uk/
http://www.recoturbo.co.uk/
http://www.recoturbo.co.uk/
http://www.riversimple.com/
http://www.riversimple.com/
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Wells LD1 6DF 

 

Rype Office 

www.rypeoffice.com 

 

ᴶ  

NW10 7SU 

Ῥ└

 

ⱲῈ ΐ ׆Ԋ ԋ ΐῬ└

̆ └ ΐȂ 

ῌῬ└  

www.scot-reman.ac.uk 

 

 

G1 1XJ 

Ῥ└

 

ȁ ⱬ

 

└

ȁ

ȁ

Ȃ 

SGMA 

sol-gel.co.uk 

 

 

ME7 1RZ 

 ѿ

ȁ

 

└ ȁ

-₀ ̆

ԍ ̕ 2019

ľ⇔ Ŀ ⇔

Ȃ 

Spinko Ltd t/a Harrison Spinks 

www.harrisonspinks.co.uk 

 

≠ῗ 

└  ΐ ῃ ΐ

ᴆ└ ̆

ҩ ֟ҙ̕

2019 Ȃ 

http://www.rypeoffice.com/
http://www.rypeoffice.com/
http://www.scot-reman.ac.uk/
http://www.scot-reman.ac.uk/
https://sol-gel.co.uk/
http://www.harrisonspinks.co.uk/
http://www.harrisonspinks.co.uk/
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LS11 5SB 

Teer Coatings Ltd 

www.teercoatings.co.uk 

 

ᴚ  

WR9 9AS 

 

℗╝₴ΐȁ

ȁ

  

ⱬԍ ₴ΐ ᶏ

ᶏ ̆ └

└ Ȃ 

W.H. Tildesley 

www.whtildesley.com 

 

ᴶ  

WV13 2AN 

Forging  ȁ

ȁ ȁ

ⱬȁ

 

ԍ ꜛ ̂

ᵣ̃ ѿ №̆ ԍ℗╝ Ti-

6Al-4V ̆└ ꜚ

ᴆ̕ └

Ȃ 

TRB Ὲ  

trbls.com 

 

֠  

PE29 7EN 

└

 

ȁ

ȁ ȁ

 

└ ȁ ȁ

̂

̃ ̕ ֟

Ȃ 

TWI 

www.twi-global.com 

 

╤  

CB21 6AL 

ȁ ȁ

ȁ Ῥ└

  

 ֟ ̂CCM̃

̆ΐ ȁ CO2

̆ Ҋ

ΐ ̆ ԍ

Ԋ׆֟̕ ᾣ Ῥ└

Ȃ 

http://www.teercoatings.co.uk/
http://www.teercoatings.co.uk/
http://www.whtildesley.com/
http://www.whtildesley.com/
file:///D:/Post%202021-2-19/Green%20Manufacturing%20Report/trbls.com
http://www.twi-global.com/
http://www.twi-global.com/
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Worn Again Technologies  

https://wornagain.co.uk/ 

 

Ҁ  

NG1 1GF 

Ῥ≠

 

 

PET Ῥ Ȃ 

Xtrac Ltd 

http://www.xtrac.com/ 

 

 

RG19 4ZA 

ꜚ  

ᴰꜚ

 

ѿᵣ ꜚ

↓̆ Ҍ

ꜚ ̕

2020 ᴑҙ Ȃ 

 

  

https://wornagain.co.uk/
http://www.xtrac.com/
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2.4.3 ᶛ  

ᶛ 1̔RIVERSIMPLE Ὲ  

Ὲ ̔https://www.riversimple.com/ 

Riversimple ѿ ∆⇔Ὲ Ԋ׆̆ ꜚ └ ̆ ╠

Hugo Spowers⇔ Ȃ Ὲ ҹҊѿף ̆ ֟ ȁ ғ

ȂRiversimple ҍᴰ ῃҌ ̆ ȁ Ȃ 

⇔ ץ ̆ Ὲ ѿ ᴇṿҺ ĺĺľ ҩֲ֜ ĿȂ

Ὲ ҹ̆ ֽ̆ ⇔ Ҍ ̆ ̆ ҙ ⇔

ᶏ └ ΐ ȂRiversimple ῀ԅ ⱬ ҙⱵ Ȃ ѿ

Ὲ ̆ᵖҌ₮ ̕ ₮ ₮ Ⱶ̂ ᶏ ᶏ ̃Ȃ Ὲ ט

҈ ̂ Ⱶ̆ ȁ ȁḠ ̃ȂῈ

Ḡ ̆ᴪ₮ ꞉ ᶏ ȁ ԍ ᶏ ȁῬ└

ȂRiversimple ҙ └ ᾢ ӊѿ̆ῒ ľҌץ ҹףᴇ̆ ᶫ₮ Ⱶ

ĿȂ 

ᶛ 2̔SGMA 

Ὲ ̔https://sol-gel.co.uk/ 

ҹ ꜚ ȁ ȁ ⇔ ᶫῃ ⇔ ҍ ῏ №̕

⇔ ↕ ῒҬѿҩ ⅞Ȃ ⇔ ̆ ᶛ ҬԅῒҬѿᵝ׆Ԋ

└ ̆ ῒ ῏ Ȃ ⇔ ⇔ Һ ⇔ ᾢ ױ ̆ ⇔ ȁ

ᴪ ҳ Ȃ 

Fanya Ismail SGMA ⇔ ֲῚ CEOȂ Ὲ Ғ -₀ ᾢ ȂSGMA

ҹľ -₀ Ŀ ̆ᶏѿ ΐ ̆ ᶏ Ȃѿ ȁ

ῒ֟ז ץ ≠ ̆ ѿ Ȃ ≠ ᾢ ̆ ⇔

ᴪḆ ֟ ȁ└ ̆ Ḡ ῃ̆ ⁞ ᵣ

Ȃ 

 

https://www.riversimple.com/
https://sol-gel.co.uk/
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ᶛ 3̔ ף Ғ NOTPLA 

Ὲ ̔https://www.notpla.com/ 

Notpla ѿ ⇔ Ὲ ̆ ¥ⱴ ֒¥ῧ ¥ ≠ ԍ

2013 ῍ ⇔ ̆ ҹ ̆ ≢№ױז ᴶ ӟ

⇔ Ȃ 

ױז ԅΐ ľ Ŀ̆ Ҍ Ȃ ӊ̆

ľ Ŀ ῤ̕└ᵬ ҹ Ȃ ԍң №

ῤ̔ ȁ ╕̂E-401̃ ̂E-509̃ Ȃң ѿҩ

₀ ̆ῒ Ḡץ ῤ ᵣ̆ 7 Ȃ[22]  

— ῀ └ ̆ ҩ 20-150 ̆ ֟ ҹ 1.5Ḃ /ҩȂ ῏

2021 ץ Ȃ ף 1000 PET ȂPET

№ ̕ ᵀ 6000҆ҩ Ȃ[23] ╠̆NotplaῈ Ҍ

̆ ȁ Ȃ 

 

7̔ /  

  

https://www.notpla.com/
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3. Ҭ └  

3.1 └ ӈ ᵣ   

3.1.1 └ ӈ 

└ ѿҩ ף └ Ȃῒ ᶏ֟ ׆ ȁ└

ȁ ȁ ȁᶏ ⌠ ҩ֟ ῃ Ҭ̆ ̂ ᵬ ̃ ̆

≠ ̆ ᶏᴑҙ ᴪ ᴨ Ȃ 

3.1.2 └ Һ ῤ  

̂1̃Һ ᴋⱵ̔ ꜚ ҙ ȁ ȁ ֟ȁ ≠ ҍ ῏

ᵬȂ 

̂2̃֟ҙ ̔ѿ ᴰ ֟ҙ ̕ԋ Ḡȁ ֟ҙ̕҈

└ Ⱶ֟ҙȂ 

̂3̃ ῤ ̔ ȁ ֟ ȁ ȁ ᶫ ȂῒҬ̆ ȁ ֟ ȁ

ȁ ᶫ └ ᵣ Һ ῤ ̆ Ҭ ᶷ ̆ Ȃ

└ ҙ ֟ ᾝ̆ └ Һᵣ̆ ԍ └ ᵣ ᾝ̆ᶷ ԍ ֟

Ȃ ֟ ץ └ ᶫ ᶷ ᵣ ̆ᶷ ԍ֟ ῃ

Ȃ ₮ ֟ᴑҙ ̆ᶷ ԍ ῤ ӊ

Ȃ ᶫ └ ҍᶫ ֟ ̆ᶷ ԍᶫ

҉ᴑҙ ҍ ᵬȂ 

3.2 Ҭ └  

3.2.1  

ץ ̆Ҭ ҙ ̆ ᵣ Ҍ ̆ 2010 └ ҙ֟₮ ̆ ҹῃ

ѿ└ ̆ ԅ ȂҬ ῃҕ ѿ ֟ҙ№ Ҭῃ

ҙ ̆ 500ᵩ Һ ҙ֟ Ҭ̆ 220 ֟ ᵝ ҕ ѿ̕2019 Ҭ └ ҙ

ⱴṿ ῃ 28.1%̆ 10 Ḡ ҕ ѿ└ ᵝȂ ҙ ⇔ ᴪ ̆

https://baike.baidu.com/item/%E5%88%B6%E9%80%A0%E6%A8%A1%E5%BC%8F/9309607
https://baike.baidu.com/item/%E4%BC%81%E4%B8%9A%E7%BB%8F%E6%B5%8E%E6%95%88%E7%9B%8A/9793700
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Ӟ ԅҌ Ȃ ҙᵬҹ ľҺ ĿȂ ҙ Ҭ̆

Ҍ ̆ Ӟ ӊ ̆ ⱬ ̆

ȁ Ȃ ҹ└ ҙ Һ Ȃҹ Ḡ ҙ

̆ ꜚ ҙ Ȃ 

3.2.2 ҙ ῏  

Ҭ ̆ └ ᵬ ԅҺ ҍ№ Ȃ ҙ Ḥ └

ᵬ̆ῒז Ạ ῏ ΐᵣ ᵬȂ ҙ Ḥ ῤ ̆ ҍ ≠ ΐᵣ ꜚ

└ ῏ ᵬ̆Һ ᵬ ҙȁ Ḥҙ ≠ ȁ

֟Ḇ ̆ ҍ ≠ ȁ ֟Ḇ ⅞ └ ̆

῏ ֟ ȁ ȁ ȁ Ȃ ҙ Ḥ

ᵬҬ ȁҬ Ḥ ֟ҙ ȁ ҙ Ḥ ԓ ȁҬ ‰

ҍ └ ‰└ ᵬ̆Ҭ ᶫ ȁҬ └

₀ ҙ ̆ ֜ ᵬ ̆ ȁ ‰ ᵬȂ 

3.3 Ҭ ⅞ 

3.3.1 Ҭ  

1978 ץ ̆Ҭ ҍ ҙ ᵄ Ȃ ̆ ῏

Ҥ ̆ ꜚԅ ҙ Ȃ 

ѿ ̆ (1978 2000 )Ȃ1979 9 ̆ ȇ Ḡ ( )Ȉ

ҙ ̆ ҙ ῀ѿҩ ̆ ֟ ꜚ

Ȃ ̆₮ ȇ Ȉȇ ֟ Ȉȇ Ȉ ѿ ↓ ̆

ҍ ҙ ῏ Ȃ ѿ ̆ ῏ └ ̆

≠ ῏ Ҍ ;Һ ̆ ̆ ғ ԍ └Ȃ 

ԋ ̆ (2001 2011 )Ȃ2001 Ҭ ⱴ῀ҕ ̆ └

ҙ ´ ᴠⱴ ̆ Ḡ ᵬӞ ⱴ Ȃȇ ᴇ Ȉȇ ֟Ḇ

Ȉȇ ᶏ ᶛȈ ₮ ̆ ȇ ᵣ Ȉ ԅḱ ̆

₮ ԅ ῏ ‰Ȃ ׆ ῏ ᵬ ῃ ῏ ҙ

http://www.h2o-china.com/news/search?stype=title&schv=水污染
http://www.chndaqi.com/news/field?fid=47
http://www.h2o-china.com/news/field?fid=81
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̆ҍ ≠ ῏ ⱴ ׆; ȁ └ȁ ׆;

ץ └ҹҺ └ └ Ȃ ѿ ̆Ҭ ᴑҙ ᴠ ⱴ ̆Ҍ

ҙ֟ ̆ Ȃ 

҈ ̆ (2012 ׂ)Ȃ2012 ץ ̆ ҉ ̆

ҙ ῀ῃ Ȃ2015 ̆ └ ̆ ҙ

̆ └ ᵬҹ ꜚ ԓ ӊѿȂ ̆ȇ Ḡ Ȉȇ

Ȉ ⌠ḱ ̆ Ḡ ᵣ Ȃ ̆₮ ԅ└ ץ ȇ ҙ

⅞(2016~2020 )Ȉȇ └ (2016- 2020 )Ȉ ̆ ₮ԅȇ ֟

ᴇ ↕Ȉȇ ᴇ ↕Ȉȇ ֟ҙ ᴇ ↕Ȉȇ └  └ ᴑҙ ᶫ

↕Ȉ ‰̆ ԅ └ ȁ └ ̆ҹᴑҙ ԅ

Ȃ ѿ ̆ Ḡ ᵬ ⌠╠ ̆₮ ḱ ῏ ᵣ ԅ

̆ ғҍ ‰₮ ḱ ᴠⱴ Ȃ ѿ ⱴ

̆ ≢ Ḡ ҩ ץ Ȃ Ḡ ȁ ᵬ ̆

Ḇ ԅ Ȃ ₮ ≠ԍ Ԉ ̆ ᴑҙ ῏

ҍ⌠ ᵬҬ̆ ҙ ᴠⱴ Ȃ 

3.3.2 Ҭ ⅞ 

└ ̆ȇ ҙ ⅞̂2016- 2020 ̃Ȉᵬҹľ ҈ԓĿ ҙ

Ғ ⅞̆ҽ ԅ ҙ ̆ ꜚⱴ ῃ ᵬ Ȃ

ȇ ⅞Ȉ ⇔ ȁ ȁ ȁ ȁ῍֣ԓ ׆̆ ȁ ңҩ ₮ԅ Һ ᴋ

ⱵȂѿ ̆ҹ ̆ ⁞ ᵬ ᴰ ҍ ̆ ₮ ȁ ȁ ȁᵞ

4 ᴋⱵ̕ ѿ ̆ ԓ ׆̆ ⱬ

ȁ └ ᵣ ȁ ȁ └ +ԑ ȁ Ⱶ ȁ ֜ ᵬ

̆ ₮ԅ 6 ᴋⱵȂ ᴋⱵ ȁ ҙ ҽ ⱬḠ ̆

Ӟ ⇔ ȁ ȁ ȁ ῍֣ ΐᵣᵣ Ȃ 

ѿ Ȃ ̆Һ ׆ ȁ ҈

ᵬ̆ ̆ ֟ ̆ ֟ ̆ ҙ

̆ ᵣ └̆ ȁᴑҙ ᴪ ᵣ ҍ └Ȃ 

http://www.chndaqi.com/news/field?fid=32
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ԋ ֟Ȃ ֟ ̆ ֟ ץ̆ ╝

⁞ ֟ ҹ℗῀ ̆ ֟ ҍ ̆ ⱬ ҙ֟ ̆

̂֟ ̃ ⇔̆ף ̆ⱴ ⱬ ̆ ԅ ҙ ֟ ׆ ȁ

ȁ Ȃ 

҈ ⱴ ≠ Ȃ ⱴ ≠ ̆ ⱬ ҙ ᵣ ≠ ̆ ꜚῬ

≠ ֟ҙ ̆ Ῥ└ ̆ῃ ֟ ̆Ḇ ᴑҙȁ ȁ

ҙȁ ῍ ≠ ̆ ꜚ Ȃ 

╝⁞ ᵣ Ȃ ҙ Ṝ ̆ ҙ └ ҙ

ᵣ ̆ ҙᵞ ̆ ҙᵞ ̆Ḇ ҙᵞ Ȃ 

ԓ └ ᵣ Ȃ׆ ֟ ȁ ȁ ҙ ⇔ ȁ

ᶫ ̆ └ ҙ ῖ ̆ └ ̆ ȁ ȁᵞ ȁ

ᵣ └ ᵣ Ȃ⇔ ҙ ȁ ̆ ҆ ֟ ̆ └

└ Ȃ 

Έ ⱬȂ ꜚ Ҍ ⇔ ̆ ᴰ ֟ҙ └ ֟

ҙ῏ ῍ ̆ ⱴ ᶫ Ȃ ꜚ ֟ҙ ̆

ȁ ȁ⁞ ȁ ȁ ‗ ȂḆ ҙᶭ ⇔ ȁ ⇔

ҙ ⇔ ̆ └ ҙ Ԉⱬ̆ Ȃ 

҂ ᴨלȂ ҙ Ҭ ̆ ᴨ̆לⱴ ̆

Ḇ ҙ Ȃ ̆ ԅȇ֤ ῟ ҙ ≠ ֟ҙ ꜚ

⅞(2015- 2017)Ȉ̆ ꜚ֤ ῟ ̆ ≠ ᵣ ̆

≠ ̆ ᵞ Ȃ 

ῇ └ +ԑ Ȃ ꜚԑ ҍ └ ̆ ȁ ȁ

̆Ḇ └ Ȃѿ ꜚ Ȃ ꞉ᴑҙ ȁ ȁԐ

ȁᾢ └ ̆ ’ ≢ ̆ ꜚ ȁ └ ᴨ

̆ ᴑҙ № ȁ ⱬ̆ ᴑҙ Ȃ

ԅ ҙ ̆ ῃ ҙ № Ȃԋ ⇔ ≠ Ȃ

ľԑ +Ŀ ≠ ̆ ≠ ȁ Ḥ ȁ № ȁ Ȃ

≠ ȁԋ ̆ ֟ Ȃ ׆ ҉
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ל ̆ Ḡ Ḥ ̆ᾟ№≠ ȁԑ ꜚ ̆

≠ Ḡ Ḥ ̆ꜚ ҙᴑҙ֟ ῃ ҍ ῏

̆ ҙ Ḥ ᵀ ⱬȂ 

Ӝ ‰ Ȃ ֟ ȁ ȁ ᶫ └ ‰

ᵣ ̆ⱴ ȁ ȁ ȁ ֟ ‰└ḱ ̆ ҙ ‰ Ȃ Ḥ

ᾢ ԅȇ └ ‰ᵣ Ȉ ȇ ҙ ҍ ‰ ꜚ ⅞Ȉ̆∆

ԅ └ ‰ ᵣ Ȃ 

֜ ᵬȂ ⱴ ᵬ̆ ᾢ ⁞ ֜ ̆

Ḇ ȁ └Ȃ Ҭ ȁҬ ȁҬ ȁҬ ῏ ᵬ Ҋ̆

ȁ ȁ ҙ ᴪȁ ῏ᴑҙ ֜ ԑꜚȂҬ ᵬ ԅ ֟

̆ҍ ≠ ᵬ ľҬ ҙ Ŀ Ȃҍ Ⱶ ҽⱲ҈ Ҭ Ῥ

└ ̆ Ῥ└ ‰῀ ȁῬ└ ҍ ‰ȁῬ└ ֟ҙ ԅ

῀֜ Ȃ ľѿ ѿ Ŀ ᵬҬ ̆ ԍῃ ̆ ȁ

ȁ ᵬȁ ₮ ̆ ꜚ └ Ⱶ ᾢ ₮ Ȃ 

3.3.3 Ҭ └ Һ ‰ 

ȇ └ ‰ᵣ Ȉ ‰ᵣ ̆ ȁ ֟ ȁ ᶫ

ץ ⁞ ῏ ̆ └ └ ‰ȁ ҙ

‰ȁ ᵣ ‰ȁᴑҙ ‰ ȂῒҬ̆ ҙ Ḥ Ҋ̆ ȁ ȁ

ҙ ҙ ᴪȁ ‰ ԅ ַ ‰ Ḇ ȁ ȁ ≠ ȁ

└ ‰└ḱ Ȃ ̆ȇ ᴇ ↕Ȉȇ ֟ ᴇ ↕Ȉȇ ҙ

ᴇ ↕Ȉȇ └  └ ᴑҙ ᶫ ↕Ȉ └ ῏ ‰ ҹ ‰̆ῒҍ

ȁ ‰ ԑ ̆ ԅ ꜚ ҙ ‰ᵣ Ȃ ‰ᵣ ̆

ҹᴑҙ ҙ ᵬ ᶫԅ Ȃ 

3.3.4 Ҭ └ └  

ѿ ᴇȂ ᴇ ⅞ № ȁ

ᵀ̆ ₮ ⁞ Ҍ ̆ ҍ└ Ȃ └

ԅ ↕ ῏ ̆ ԍ⁞ ҙҒ ⅞ ֟ Ҍ≠ Ȃ
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ѿ ̆ҍ ҙ ῏ Ғ ⅞Ȃ Ⱶ ῏ ȁ ҉ץ ֲ ῒ ῏

└ ҍ ҙ ῏ Ғ ⅞̆ Ғ ⅞ ҉ ╠̆ ᴇ̆

Ғ ⅞ ῏ ₮ ӥȂ ӥҬ ⅞

№ ȁ ᵀȁ ⁞ Ҍ ȁ ᴇ ῤ Ȃ ѿ

̆ҍ ҙ ῏ Ȃ ҙ ̆ ԅ№ Ⱳ

̆ ̔ ̆ └ ӥ̆ ֟ ῃ ᴇ̕

̆ └ ̆ ֟ № Ғ ᴇ̕

ȁҌ ᴇ ̆ Ȃ

ӥҺ Ҋῤץ ̔ ’̕ ̕

№ ȁ ᵀ̕ Ḡ ῒ ȁ ̕

№ ̕ ̕ ᴇ Ȃ ᴇ ᵬ̆

Ғҙ Ȃ 

ԋ ľ҈ Ŀ└ Ȃľ҈ Ŀ└ ѿ℗ ȁ ̂

̃ȁ ץ ѿ℗ ̆

Ҥ ҍҺᵣ ȁ ȁ ֟Ȃ ̆ ֓

‰ ᴇ ᴆ ̆Ҍ Ȃľ҈ Ŀ└

Ḡ ᵬ ѿ ⇔ ̆ῒҍ ᴇ ̆ ҍḠ ̆

῏ ᵞȂ 

҈ Ȃ ῏ Һ ᶭ ῏ ̆ ₮

ᵝ ҩֲ ȁ ӥ ᴆ̆ᾛ ῒ׆Ԋ Ҍ ꜚ

└ Ȃ ̆ ᴑҙԊҙ ᵝ ῒז ֟ ҹ ῀ԅ

ѿ ̆Ḃԍ ’̆ Ȃ ҙ ̆ ҙ

ȁ ᵣ ҙ ȁ Ҭᶫ ̆

ץ ҙ Ҭ ȁ Ҭ ȁ ҙⱵ ᵝ

Ȃ Ԋ ᾛ ᵝ ȁ ̆ ῒ ȁ ȁ

̆ ᵝ Ȃ ̆ ᵝ ̆

; ץ̆ ₮ ҹ Ȃ 
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Ḥ Ὲ Ȃ Ḥ Ḥ ᴑҙ Ḥ ң Ȃ Ḥ ̆

Ḡ Ḡ Ҭ└ᵬ ѿץ̆ ȁḠ Ḥ ̕ᴑҙ Ḥ ̆

ᴑҙץѿ ȁḠ ̆ҍᴑҙ ꜚ֟ ᴑҙ ҹ ῏ Ḥ Ȃ

ȇ Ḡ Ȉȁȇ Ḥ Ὲ Ⱳ ̂ ̃ȈȁȇᴑҙԊҙ ᵝ Ḥ Ὲ Ⱳ Ȉȁȇ῏ԍ

ⱴ ᴑҙ Ḥ ᵣ ȈȁȇҬ ҉ Ὲ ᴋḤ ᴇ Ȉ ᴑ

ҙ Ḥ Ὲ Ạ₮ԅ ̆Ạ⌠ ᶭȁ Ȃ ҙᴑҙ ̆ ╠ᶭ Ὲ

Ḥ Һ ᴑҙ ҉ Ὲ ̆ῒ Ὲ ῤ Һ ȁ ȁ

ȁ ’Ȃ ԅ҉ └ Ḥ Ὲ ̆ ꞉ᴑҙῈ Ҋץ

Ḥ ̔ᴑҙ Ḡ ȁ Ḡ ̕ҙ ̕ᴑҙ Ḡ

’̕ᴑҙ Ḡ ’̕ᴑҙ ֟ Ҭ֟ ȁ ’̆

֟ ȁ ≠ ’̕ҍ Ḡ ҹ ̕ᴑҙ ᴪ ᴋ

’̕ᴑҙ Ὲ ῒז Ḥ Ȃ ꜚᴑҙῈ Ḥ ̆ ꜛԍ Ὲ ȁ ֲ ῒז

Ḥ ̆ⱴ ᴪ ῒ ᴑҙ Ȃ 

ԓ Ȃ ȁ ֟ ̆ῒ ̆

ᶏ ⁞ Ȃ ̆ Һ ң ̔ѿ Ҥ

Ȃȇ Ḡ Ȉ 46 ̆ľ Ҥ ȁ ֟ └

Ȃᴋᵥ ᵝ ҩֲҌ ֟ȁ ȁᶏ Ҥ ȁ ֟ ȂĿԋ

Ȃȇ Ȉ ̔ ֟ ȁ ֟

└ ̕ ֟ȁ ȁ פ Ҍ └ ‰ ֟ ȁ

̕ ᶏ פ ȁ ֟ Ȃᶭ ҉ᵝ ̆ѿ Ⱳ ̆

ᵬ ↕Ȃ ҙ Ḥ ₮ ȇ (֟ )

Ȉ ȇ Ḥ ȈȂ 

Έ Ḡ Ȃ2016 ̆Ҭ῍Ҭ ȁ Ⱶ ꜚҬ Ḡ ᵬ̆ ᾴ

ῒ ῏ Ḡ ̆ ꜚ ᾴ Ḡ Һᵣ ᴋȂ2018 ̆Ҭ

Ḡ ҹҬ Ḡ Ȃ Һ ȁ ȁ ᾴ ῒ

῏ ̆ Ҋץ ῏ ᾴ ῒ ῏ ̕ Ḡ Ⱶ

῏ Ԋ׆̕ ֟ ꜚ ῏Ҭ ᴑҙ̕ῒזҬ ᵝȂ

ῤ ӟ ӟ ץ ȁ ꜚ ’̕
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ᾴҬ ȁ Ⱶ Ḡ ‗ ’̕ Ḡ ȁ

└ ȁ ‰ ȁ ⅞ ⅞ ’̕ Ḡ ᾴ ȁѿ ’

└ ’̕ ₮ ץ ’̕ ל ץ

’̕ ֲ ᴧ ’̕ ȁ ȁ ֜ȁ

∞ȁ ץ̆ Ҍԇ ’̕ῒז Ḡ Ԋ Ȃ 

҂ Ȃ ᶭ ֟ȁ ȁᶏ ᵝ ῒז

῏ ᵝ ȁ ȁ └ ‰ ’ ̆ ҹ

ԇץ ̆ ₮ᶭ ȁ ҹȂ ῤ Һ ̔

ᴋ└ȁ ⅞ȁ ’̕ ֟ ᵀ └ ’̆

ᵀ ’ȁ ’ ̕ ֟ └

’̕ └ ‰ ’̕ ȁ ≠ ’№ └ ’̕

ᵝȁ ᴋ ֲ ῏└ ’̕ ֟ └ ’̕

Ὲ῍ ᶏ ֟ ȁ ץ Ԋ׆̕’ ȁ ȁ ᵀȁ ȁ

ȁ Ⱶ ȁ ᶫḤ ’̕ ȁ ȁ ῒ

ז Ԋ Ȃ ҙ ̆ ҙ Ḥ ҙҒ Ȃ 

 

3.4 Ҭ └ ῏ ҙ Ὲ  

3.4.1 ̓͂ ҙ  

3.4.1.1 ⁞  

ѿ ҙ ȂҬ ׂҕ ֟ ᶏ Ȃ ̆ ҙ №

ҹ Ȃ ֟ ̆ ҙ №ҹ └ ҙ ȁ‛₀ ҙ

Ȃ ╠̆Ҭ 94%ȁ 1 ‰  ᵞ

ҙ Ȃ  

ԋ Ȃ ѿ ̆ Ҍֽΐ ᴰ ⱬ ΐ

ȁ ᴰ ⱳ ̆ ȁ ץ└

ⱳⱳ ễ ῒ ⱴⱳ Ȃ ̆ ⱬ Ҍ ⱴ̆ᵬҹ
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Ҭ Һ Ӟ ⌠ԅ Ȃ ╠̆Ҭ ȁ ȁᵞ ȁ

ȁ ȁ 1 ȁ ᵞ Ȃ 

҈ ꜚ Ȃ ꜚ ѿ Ȃ ≠ (Ӟ

)֟ ᵬ ԍ ( ) ꜚⱬ Ȃ ╠̆Ҭ ֟

ᵞ ̆ ȁҒҙ ȁ ȁ ȁ ꜚ Ȃ 

Ȃ Һ ȁ ȁ ȁӲ ȁ Ӳ ᵣ̆

Ӟ ȁ ᵣ ᵣȂ ╠̆Ҭ ̆ᵞ ȁ ̆ Ḃ̆

ꜚ Ȃ 

ԓ ȂҬ ҕ ҉Һ ֟ ̆ᵖ ֟

֟ ᴑҙ Ȃ ╠̆Ҭ ȁ ȁ Ȃ 

Έ Ȃ ᶭ ῀ ̆ ᵣ ⱬ ᵣ ̆ ѿ ꜚ׆

ᵣ Ȃ ╠̆Ҭ ȁ ꜚⱬȁ ȁᵞ ȁᵣ Ȃ 

҂ Ҭ Ȃ Ҭ Ҭ IT ȁ└‛ȁ

Ȃ ╠̆Ҭ ȁPUE<1.3 Ҭ Ȃ 

ῇ ԋ ҍ ȂҬ 5 ⅞↕ ҍỮ ↓῀ԅᴨᾢ Ԋ Ȃ ╠̆Ҭ

ȁ ȁῬ ᵞȁ◐֟ CCUS Ȃ 

3.4.1.2 ҙ ≠  

ѿ ȂҬ ῤᴰ ᴑҙץᴰ ҹҺ̆ ҹᾢ /ᵞ

╕ȁ Ȃ 

ԋ ̂Ῥ ̃Ȃ ԋ ԍ ֟

ҹ ȂҬ Ῥ ( ) ҙ ̆ ╠ ῀ Ȃ ╠̆Ҭ

№ ȁ ⱴ№ ╕ ᾢ Ȃ 

҈ ȂҬ Ⱶ ҙ ԍ ̆ ҙḠ ל Ȃ ╠̆

Ҭ ľԑ + Ŀȁľ + Ŀ ᾢ Ȃ 

Ȃ Ҥ ̆ ⌠╠

Ȃ Һ ȁ ҙ Ȃ ╠Ҭ ȁ

ȁ ѿ֓ ȁ ȁ Ȃ 

3.4.1.3 Ḡ  

https://baike.baidu.com/item/%E5%BA%9F%E6%B0%B4/10875141
https://baike.baidu.com/item/%E6%B1%A1%E6%B0%B4/5925537
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ѿ Ȃ ₃ ̆Ҭ └ ԍ ̆

ᵣ ԅ ̆Һ ֟ № ȁ ̆ ѿ

ҙ Ȃ ╠̆Ҭ ȁᵞ ᾢ Ȃ 

ԋ Ȃ ѿ ↓ Ḡ ₮ Ҋ̆ץ ῤ ꞊

ꜚҊ̆Ҭ ֟ҙ ᵣḠ Ȃ ̆ ֟ҙ ῀ⱴ ȁ

ҍ ̆ ⱴ Ȃ ╠̆Ҭ

ת ȁ ҙ ҙ ᵞ ȁᵞ └ ȁ ȁ

VOCs ȁ └ Ȃ 

҈ ḱ Ȃ ֗ ‗ ӊѿȂҬ └

ḱ ̆ ╠ ԍ ԍ ḱ ȁ Ȃ 

ᵣ ȂҬ ᵣ ҙ ̆ ᵞ̆ ԍ ∆ Ȃᵖ

Ḡ Ҍ ̆ ₃ ̆Ҭ ҙ ȂҬ

̆ ȁ Ȃ 

ԓ ҍ ꜚ └ Ȃ ȇ Ȉḱ ᵬ ̆ ҍ ꜚ └֟

ҙ ѿ Ȃ ╠̆ ֜ Ȃ 

Έ Ғ ת ת Ȃ ľ ҈ԓĿ Ḡ ⅞ ₮ ץ̆ Ḡ

Ҋ̆Ҭ ת ҙ ⌠ ̆ ҙ Ҭ ҉ Ȃל ̆Ҭ Ғ

ת ת ȁ ⱳ ȁ ȁ ꜚ ȁ Ȃ №

ȁҒת ת ꜚ Ȃ 

3.4.1.4 ≠  

ѿ Ῥ ≠ └ Ȃ ֓ ̆Ҭ Ῥ ֟ҙ Ҍ ̆ѿ Ῥ ᴑҙ

̆ ѿ֓ ԅ∆ΐ ֟ҙ Ȃ ̆Ҭ ꜚῬ ֟ҙ ȁ

ȁ ȁ ṿ ȁҒҙ ȁ ̆ ȁ ȁ ṿ Ῥ ≠

Ȃ 

ԋ ҙ ᵣ ≠ Ȃ ῏ Ḇ Ҋ̆Ҭ ҙ

ᵣ ≠ ֟ҙ ̆ ҙ ≠ ̆ ≠ Ȃ ⱴ

ȁ ȁ ṿ Һ ȂҬ ȁ ȁ

ҙ ≠ ץ̆ ҙ ≠ ֟ ṿ Ȃ 
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҈ ֟ ≠ Ȃ ̆Ҭ ֟ ≠ ̆

Ҍ ̆ ≠ Ȃṿ ̆Ῥ ֟ҙ ̆֟ҙ Ҍ

̆ ῀ Ῥ Ȃ ╠̆Ҭ ᵞ ‚ ⱴ Ȃ 

Ῥ└ ȂҬ Ῥ└ ֟ҙ ̆ᵖ ל ̆ ҹҕ ҉ Ῥ

└ Ҭ ӊѿ̆ ҍ ԅҕ ╠↓Ȃ ╠̆Ҭ ∆ ѿ

ΐ Һ ֟ Ῥ└ ̆ Ῥ└ ᴑҙ Ȃ ̆Ҭ Ῥ└

֟ҙ ̆ ȁ └ ȁ3D Ῥ└ Ȃ 

ԓ ≠ Ȃ ҙ ̆

≠ ȂᵖҬ ≠ ֟ҙ ̆֟ ȂҬ

ȁ ȁ ῒ Ȃ 

Έ Ȃᵬҹҕ └ ̆Ҭ ҙ

ΐ ⱬȂҬ ԍ ȁ Ȃ 

3.5 └ ᵬ └ ᶛ 

̆Ҭ ҙ ᵬ Ȃѿ ̆֜ ᵬ └ ȂҬ ȁ

Ҭ ȁҬ ȁҬ ֜ └ ≠ ̆ ȁ ‰ȁ ȁ֟ҙ ̆֜

Ҍ ̆ ᵬ Ȃҍ ȁ ȁ ᾥ Ӟ Ȃ ̆

└ ᵬᴩᵄṤ ȁῃ Ṝ ᴪ ꜚҍҕ 500 ᴑҙ ῃ ῏ ԑꜚ̆

Ҍ ү ᾝ ֜ ᵣ Ȃ ѿ ̆Ⱶ ᵬ Ȃᶭ ᾝҺᵣ ԑꜚȁ

ᵬ ⇔ ȁ ᵬῤ Ⱶ ̆ ҙ ᵬ ԅ ̆ ԅ

ѿ Ṣ └ ᶛ Ȃ 

3.5.1 ᵲ ┼ 

3.5.1.1 ֜ └  

Ҭ ̆2014 7 ̆Ҭ ҙ Ḥ ҍ ֟ҙ ң

ֲ῍ Ҋ ң ֟ҙ ᵬ ̆ └̆ ᵬ ҙ

ȁ ⁞ ȁ ȁ ȁ ȁ ȁIT ҩ Ȃ ╠̆ ⱳҽⱲ҈ Ҭ ֟ҙ ᵬ

̆ ῏֟ҙ֜ ῀Ȃ2017 12 ̆Ҭ ҙ Ḥ ҍ ֟ҙ
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ԅȇ - ֟ҙ ᵬ Ȉ̆ ң ⱴ ᵬ

ⱴ ң ҙ ȁ ֟ȁ ᵬ̆῍ Ḇ ң ֟ҙ Ȃ

ȇ Ȉ Ḇ ң ҙ ҍ ԑ≠ ᵬȁ ҍԑ ȁ῍ ꜚ῍

ӈȂ ᵬ Ҋ̆ ԅ҈ ҙ ᵬ֜ ᴪ̆

└ ȁ ȁ֟ҙ ᵬȁ ᶫ ȁ ȁ ԅ

֜ Ȃ қ ῍ ⇔ Ҭ Ȃ 

Ҭ ̆2009 11 Ҭ ֲᴪ ̆ ҍ ᴑҙ ҙ ԅȇ῏ԍ Ҭ

ҙ └ Ȉ̆ ԅ Һ ◐ └Ȃ └

Ҋ ԅҬ ᴑҙȁ ҙ ҍ⁞ ȁ ȁ ȁ ԓҩ ᵬ ȂῒҬ̆ ҙ ҍ⁞

ᵬ ᵬҹԓҩ ᵬ ӊѿ ҙ Ḥ ҍ ῤ ȁ ҙȁ⇔ҙҍҬ ᴑҙ ῍ Һ ̆

Ҭ ≠ ֜ ̆ ⱳҽⱲԅ 11 ᴪ ̆Һ Ҭ

ҙ ꜚ ץ̆⅞ ҙ ȁ ꜚⱬ ≠ ȁ ≠

ȁ ȁ ȁ ֟ Ῥ└ ῀֜ ȂῒҬ 2013- 2014 ̆Ҭ

ᵬҽⱲԅ ֟ ̕2017 ῇ ᵬ ᴪ ҉‗ ҙ֟

̆ ῍҈ Ȃ 

Ҭ ̆2009 12 30 ̆ שּׂ ̆ҍ ῍ ҍ

ȁ ҙ ҙ ԅ ᵬ ̆ ԅҬ ҙȁ Ḥҙ Ḥ ᵬ └Ȃ

̆ └Ҋᾢ Ҭ ᴑҙȁ ҙ ҍ⁞ ҈ҩ ᵬ ȂῒҬ ҙ ҍ⁞ ᵬ

ᵬҹ҈ҩ ᵬ ӊѿ ҙ Ḥ ҍ ᴑҙ ῍ Һ ̆ Ҭ

֜ ̆ ⱳҽⱲԅ 7 ᴪ ̆Һ Ҭ ҙ ץ̆

ȁ ⇔ ȁ ҙ Ῥ≠ ȁ ᶫ ῀֜ Ȃ

2018 12 7 ҽ Έ Ҭ ≢ ҉̆ ҙ ῍ ̆

₮̆ Ҭ ҙ Ḥ ҍ └ ᵬ Ҋ̆ ꞉ᴑҙ

└ ‰ ץ̆ ᵬȂ Ҭ

ҙ Ḥ ᵬҬ ҍ ῏ԍ └ ᵬȂ 

Ҭ ̆ҹ ҙ Ḥ ҍ ≠῍ ȁ ҍ ȇ ҙ ᵬ

Ȉ̆2016 4 7 ̆Ҭ ҙ ᵬ ᴪ ѿ ᴪ ֤ҽ Ȃ ҹⱴ

ң ҙ ҍ ֜ ᵬ̆ԍ 2017 11 2018 11 №≢ Ҭ
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֤ ≠ ҽⱲԅң Ҭ ҙ ̆ Ḇ ȁᾣᴟ ҙ

ל ȁᾢ Ḡ ‗ ȁ Ḡ Ⱶ └

῀ ֜ Ȃ ᵬ ̆ ҙ Ḥ Һ ȁ ȁ

῏ ᴑҙ ҙ ⁞ ⱴ Ҭ ≠ҽⱲ Ҭ ҙ Ȃ 

Ҭ ̆2017 12 Ӝ Ҭ 57 ₮Ҭ ҙ Ḥ

ҍ ҙȁ ֟ҙ ᵬ̆ ꞉ ֜ ҍ Ȃ ╠

└ ֜ Ȃ ̆ ֟ҙ Ӟ Ȃ≠ Ҭ ҽⱲ Ҭ └ ҍῬ└ ֟ҙ

ᴪ ҽⱲ Ҭ └ ᴪ Ῥ└ ᴪ ꜚ̆ Һ ȁ

ȁ ҙ ᴪȁᴑҙ ԅ ֜ Ȃ 

҉ץ └֜ ̆Ҭ ҍ ȁ ȁ ȁ ᾥȁ ҙ ᵞ Ӟ

Ȃ 

3.5.1.2 ֜ ᵬῃ  

̆Ҭ Ạ Ṝ Ὲ ȁ Ὲ ȁ ḦῈ Ὲ

ᵬȂ ≠ 23 24 Ṝ ᴪ ֜ ҽⱲҬ ꜚ̆

ҙ ᵞ Ḇ ҙ Ạ ҍᴪ ף ֜ Ȃ 

֜ Ȃ ҙ ̆Ҭ ⱴ ҺⱲ ῏ᴪ ȁ ̆ҍ ≠ȁ ȁ

ȁ ȁ ȁ ≠ ҙ ȁ ȁ ҙ ȁ Ҭ

֜ ҍ ̕ ≠ ̆ ⱴ ȁҬқ ᴪ ̆ ֟ ᴋ

ᵈȁ ҙ ≠ ȁῬ ≠ ҍ ȁ ȁ ῌȁ ῖȁ ≠ ȁ

ῌȁ ȁ ȁ ῀֜ ̕Ῥ└ ̆ ̂APEC̃ ȁ ̂Ҭ ̃ ҉

֜ ̕ ̆ҍ ≠֒ȁ ⱴ ҙ ῏ ֜ ҍ Ȃ 

3.5.1.3 ᵬ  

Ҭ ҍṤ ̆῍ ᵬ ᵬ ̆ ҍ

⅞ ̂UNDP̃ ȁῃ ̂GEF̃ Ҭ ̂Promoting Energy 

Efficient Electric Motors in Chinese Industries ̆PREMCĨ ȁ ȁ

ꜚ ֟ ⱬ̆ⱴ ҙ ̆ꜛ ҙ ̆ ╠

̕ҍҕ ᵬ Ҭ Ḇ ҍ ⱬⱴ ̂TCC6̃ └

└⇔ ̆ └⇔ ȁ └⇔ ȁԑ + └
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Ὲ῍ Ⱶ ⱬ ꜚ └ └⇔ ̆ ╠ ̕ҍ

ҙ ᵬ Ḡ֟ҙ ᵬ ̆ ҽⱲ ȁᴑҙ ꜚ̆ ȁ

ľѿ ѿ Ŀ ᵩ ≠ ȁ ҙ └‛ ᾢ Ḡ ̆ҹ

ľѿ ѿ Ŀ ҙ ̆ ѿ ꜚ ᵬ₮ Ȃ 

3.5.2 ῏ ᶛ 

3.5.2.1⇔ ᵬ ̆ ֟  

Һ ֜ └ Ҋ̆ ֟ҙ ᵬ ̆ ꜛԍⱵ ꜚҬ

֟ҙ ᵬȂҬ ̆2018 5 ̆ ҈ Ҭ ֟ҙ ᵬ ̆ ҙ Ḥ

֟ҙ Ԑ Ҋ̆Ҭ ҙ Ḥ ᵬҬ

ҍ ֟Ҭ ֲ ԅ ᵬ ̆ ῍ Ҭ ҙ ᵬ

̆ⱴ ҙ ȁ ֟ȁ └ ᵬᴩᵄ Ⱶ ᵬȂ ╠Ҭ ҙ

ᵬ ꜚҬ ̂ ȁ ̃ ̆ Ḇ ȁ ҙ

ᴑҙ ֜ ȂҬ ̆ Ҭ ҙ Ḥ ᴑҙ Ҭ ᵬ └ ᴪ

Ҋ ῍ ̆Ҭ ҙ Ḥ ᵬҬ ȁ ҙ ᵬҹ

Ҭ ҙ ᵬ ̆ ֟ ̆ ᵬ̆ ᴰҬ ҙ ᵬ ȂҬ

ⱳ Ҭ ҙ֟ף ᵬᴩᵄ῏ ̆ └ ȁ └ ȁ Ҭ

ҙ ᵬ ҈ ̆ҽⱲԅҬ ֟ҙ ᵬ ᴪȂҬ ̆ҹ ң ֲ ֟ҙҺ

῍ ̆ ꜚң ҙ֟ף Ⱶ ᵬ̆ ҙ Ḥ ᵬҬ ҍ

ҙ ᴪ῍ Ҭ ҙ֟ף ᵬᴩᵄ῏ ̆ ң ҙ֜֟ף ᵬ ̆

῍ Ȃ 

3.5.2.2 ꜚ ̆ ֟ҙ ᵬ ᵣ 

ҹ Ҭ ң ȇ - ֟ҙ ᵬ Ȉ̆Ҭ ҙ Ḥ

ҍ ֟ҙ Ⱶ ꜚ қ ⇔ ᵬȂ ꜚ ⅞ └̆ ң

Һ Ҋ̆Ҭ ҙ Ḥ ᵬҬ ȁҬ ᴪ ȁ

ȁ ֟Ҭ ȁ ȁ ֟ҙ Ҭ Ғ Ғ ̆

ꜚ ȁ Ҭ └Ȃ ̆2019 7 Ҭ Ғ ȁ ̆

ԅ ȁ ҙ ȁҬ ᵬ ̆ ҍ ῏ᴑҙ ⇔ Ҭ
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Ȃ11 ̆Ҭ Ғ ȁ ῏ ̆ ԅ ֟Ҭ

ȁ ҙ ȂḆ ̆11 11- 12 ̆ ֟ҙ Ҭ

Ғ ̆ ѿ 2 ᴑҙ̆ ꜚ ֟ҙ῍ ֟ COD

≠ף ҉ Ȃ ‰ ̆2019 7 ̆Ҭ ֤

Ҭ ᴇ ‰֜ ᴪ̆ң Ғ ᾟ№֜ ԅң

ᴇ ‰̆ ῀ ԅҬ ᴇ ‰└ ᵬ̆∆ ԅ ȁ ȁ

ȁ ᴪ Ȃ 

3.5.2.3 ↓ ̆Ḇ ֲ ֜  

Ҭ ҙ֟ ̆ Ҭ ҙ └ ᵬ Ȃ Ҭ ҙ

ῇ ᴪ ץ ̆ ᴪῤ ȁ ҙȁ⇔ҙҍҬ ᴑҙ ԅ҈ Ȃ

ѿ ԍ 2019 7 ҽⱲ̕ ԋ ԍ 2019 9 ҽⱲ̕ ҈

҉ ̆№≢ԍ 2020 10 ⌠ 11 ҽ ԅҒ ᴪ ҉ ᴪȂ҈

ԅ ̆Ҭ Ғ ׃≢№ ԅ ȁ ‰└ ȁ

̆№֣ԅ ȁ ȁ ҕ Ҭ ᴑҙ Ȃ ԋȁ҈

Ҋ̆ Ғ Ҭ ҉ ῍ ҍ ȁҬ / ȁ

ᵬ ⱬ ԅ Ȃ 

Ҭ ҙ ̆ ⱴ Ҭ ҙ ֜ ᵬ̆ ӟ֜ ≠ ҙ

Ạ ̆ Ҭ ҙᴑҙ Ȃ Ҭ ≠῍ҽⱲԅ 6 ̆

ױ ԅ ԅ ≠ ҙ Ạ ȁ ҙ ῒ ’̆

≠ └ ̆ ≠ ҙ ȁ ҍ ȁ ȁ ᵣ

ȁ ҍ └ ̆ ҙ ֟ ‛ ֟ ̆ ԅ

- ᶛ ̆ ԅ ΐ└ ȁ ≠

Ὲ ⁞ ᾢ ᴑҙȂ ԍҬ ף ⱴ ᾢ ԅ ̆

ȁ ⱬȁ⇔ ᵬ ΐ ӈȂ 

4.5.2.4₀ ᴑҙ῍ ̆ └ ῖ  

2017 7 ̆ľ └ ᵬᴩᵄĿṤ ֤ ̆ ꞉ └ ⱬ ȁ ȁ

֟ ȁ ҙ ꜚ ᴑҙ̆ץ Ṥ ̆ ₮

ᴪ ᴋȁⱴ ΐᵣ ȂṤ ᴪ҉ ԅ ̆ ⌠ԅ
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ΐ ᾢ ȁ ҙ ᴑҙ ῏ Ȃ2019 7 5 ̆Ҭ ֟ҙ

ᴪҽⱲ ̆ ҙ Ḥ ◐ ҍ ᴑҙ

Ҋ̆ қ ԅ ľ └ ᵬᴩᵄĿṤ ᴆ̆ ₮ԅᴑҙҊ

ѿ ⱴ ̆ ҹҬ ᵬ ľ └ ᵬᴩᵄĿṤ ῖ ᴑҙȂ

ҍқ ̆ᴑҙ Ҭ ῤ ᾢ └ ̆ ᾢ

└ ‰̕Һꜚ ꜚᵬ ̆ ᶫ ᵬ̆ ꜚ҉Ҋ ᴑҙ ῍

̕ ᵬ̆ ꜚ └ ᾢ ľ Ŀ ľ ₮ Ŀ ̆

ῤ └ ȁ ȁ ‰ȁ ᴨלԑ ̆ꜜⱬ ҹ └

̆ҹ ҙ ⱬ Ȃ 

Ҭ ҙ Ḥ ᵬҬ ҍ ῏ԍ └

ᵬ̆ ҹ Έ Ҭ ӊѿȂ2018- 2019 ̆ ᵬҽⱲԅ └

Һ ꜚ Ҭ ᶫ ҍ ⇔ ꜚ̆ⱴ ԅҬ ᴑҙ

Ḥ ȁ ֜ ȁ ᵬ ̆ҹң ᴑҙ ᵬ ԅ Ȃ2019 10 28 ̆ҹ ľ

└ ᵬᴩᵄĿṤ ̆ⱴ Ҭ └ ֜ ҍ֟ҙ ᵬ̆ ҙ Ḥ ᵬ

Ҭ ȁ ֤ ҽⱲԅľ └ ᵬᴩᵄĿῖ ֜ ᴪȂ 

 

  



 

60 

4.  

Ҭ ῃ └ ҙ Ȃ ҙ ̆Ҭ Ӟ ҳ ̆

ȁ ץ ȁ ȂҬ └ ҹ

ӊ ȂҬ ҹ̆ ꜚ └ ῏ ̔ ȁ⁞ ȁ ҙ ȁ ≠ ȁ

Ḡ ץ ≠ Ȃ ῃ Ӝ └ Ȃ ҩ֟ ̆

└ ᴨל ԍ ȁ ȁ Ⱶ ȁ ⇔ ̂ ≠ Ῥ ̃

ץ ᴇṿ└ Ȃ ѿ ̆Ҭ └ ᴨלҍ Ҭ ̂ ֟ № ̃ ῏̆Ӟҍᵞ

֟ ῏̆ Ȃ ץ ̆ң ≠

ⱬ̆ ꞉ ≠ ῏ ῍ ꜜⱬ̆Ḇ ⇔ ̆ ꜚҬ ң └ Ȃ 

4.1 Ҭ ҙ ᵬ  

4.1.1 Ҭ ҙ  

Ҍ ꜜⱬ └ Ҭ̆Ҭ ң ץ ң ᴨ̆ל ᵬᴩᵄ῏ ̆

׆ ⱴ ꜚ ҙ ⁞ Ȃ Ҭ ҙ ̆ Ҋץ₮

̔  

1. └ └ ᴑҙ ̔ ᴪ Ҭ ῏ ֟ ȁ Ⱶ Ṝ

Ȃ ᶫ ῏ ᴨᾢ Ḥ ̆Ҭ ᴪ Ȃ 

2. Ṝ Ὲ ̔ ѿ ̆2.4.2 №↓₮ 30 Ὲ ᵬҹץ ѿ └ ᵬᴑҙ̆

Ȃ ԍ ╠   ҹԅḠ̆ל ̆ Ὲ

ᴪ Ȃ ⇔ ᴑҙ ̆ ץ ⱴ῏ Ȃ 

3. ҙⱵף ̔ 8 Ҭ↓₮ Ὲ Ҭ № Ȃ № Ὲ

ץ Ҭ ᴩ῏ ף Ȃ ֟ ̆Ҭ ץ ᶫ

ᴪȂ 

4. ҙ ̔ ԍ ᴪ ̆Ҭ ң ҙ Ҍ ̆ ҩ └ Ὲ

ץ ⌠Ҭ Ȃ ᾟ№ ȁҙⱵ Ȃ 
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4.1.2 Ҭ ᵬ  

̆ ԍ ╠ ȂҬ ң

῍ ≠ ̆ ᵬ Ȃ ῏ ᵬ ץ └ ̕ᵖ

⌠ ̆ ȁ ᵬȂ ᵬ Ҋ ̔   

1. └ Һ ̔ └ ҙⱵ׆̆ ⌠ Ⱶ ȁ׆ ⌠

ȁ׆└ ҙ⌠Ῥ└ Ȃ ׆ Ҭ ѿ № ῏ ȁ № Һ

ᵬ̆ ֟ ȁ └ Ȃ 

2. └ ᵬ ̔ң ᵬ Ԉ╠ ᵬ̆ ץ ‰ ᵞȂ ᵬ ᵝ

ץ Ȃ Ҭ ȁRTÔ ̆ └

Ҭ ̃ȁ ȁ ҙᴑҙ ҍ ᵬ̆ ֓ ֞ ҍȂҬ ң №≢

̆ ᵬ ̆ ᴪ ѿҩ Ȃ 

3. ꜚԑ Ὶ ȁ ҍ ̂3C̃ ̔ ᵬ ҹҬֲץ ꜚ̆ ̆ ᵬᴩᵄԑ Ὶ

̂ ҍ ᴑҙ ᴩᵄ῏ ̃ ῏ Ȃ ᵬᴩᵄ῏ ᾢ‗

ᴆ̂ ̃Ȃ Ҭ̆ᶏ ף IT ץ ֜

ȁꜚ ȁ Ȃ 

4.2 └  

4.2.1Ҭ ᵬ  

1. └ ѿᵣ ̔└ ⅞̆ Ҍ ̆ └

ᶃᵣ Ȃ ֟ҙ ȁ ȁ ῒז ΐ ̆ ѿ

ȁ ԑᶭ Ȃ 

2. ᶫ ̔ ῃ ⌠ ҬȂ ΐ

ᵬ ꜛԍ └ ̆ ⌠ 3 ץ ֟ ΐᵣ Ȃ

Ҭ ֟ ̆ Ӟᴪ ‗ ̆ Ȃ 

3. ᴋ ⇔ ҈ ̔ ҈ ץ

ᵥ ҈ ̆ ᵞ ⅞
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Ȃ ΐ ╠ ᴋ ⇔ ȁ ᵀ

ץ Ȃ 

4. ꜚ⇔ ᴪȁ ȁ ̔ └ ΐ Ḇ ⇔ Ҭ

ᴪȁ ȁ Ҭ ᵬ Ȃ └ ᴪҹ ᶫ ᴪ̆

Ḇ ̆ ҹ⇔ ᴪ Ȃ⇔

ľ ⇔ Ŀ ῒҬѿҩ ץ ѿ Ȃ 

4.2.2 ҙ  

1. ꜚ ῃ  ̔ 1 2 ץ ԍ 1ȁ2 3 ᵞ ̂

̃̆Ạ₮ ȁ└ Ȃ 

ץ .2 ҹ‰↕̔ ᴪҹ └ ᶫ ᴪ̆ Ӟᴪҹ֟ Ⱶ⇔ ᶫ

Ȃ ץ Ὲ ᾟ№≠ Ȃ 

3. Ҍ ̔ ҳ ῒҬѿҩ

ץ Ҍ ῒ Ȃ 

4.2.3 ֲ  

1.  └ ̔ ȁ└ ꜚῈ ׆

⌠ └ Ȃ 

2. └ ‰̔ҹ ֟ ȁ Ⱶȁᶫ ᵀ └ ‰ȁ

῍ Ȃ 

3. ΐ ֟ҙ̔ ҙ 5.0 Ҋѿ ȁ ΐ

֟ҙ̆ ҩ֟ҙ ᴪᾟ№≠ AIȁ Ȃ 

4. ῏ ̔ ֲ ῏ Ȃ֟

₮ԅ Ȃ ֲ └ ̆ Ḡ Ҭᴨ

֟ ‗ Ȃ 

4.2.4 ₃ Ҭ ꜚ ⅞  

1. ≢ ᴪ ̆   ף Ҋ̆└ ΐ

└ ץ Ҭ῏ԍ / / ҈ ⅞Ȃ└ ȁ ҽ ̆

ῒ ᵀ̆Ῥ ԋҩ҈ ⅞Ȃ 
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2. Ҭ ң 50 Ὲ ̆ҽⱲ └ ᴪȂ ҩ ҍῈ ᶫѿҩ ̆

׃ ῒ / ᶃ֟ / ⱵȂ ̆ ᴪ 20 ҩ Ȃ ꜚ ѿ

Ḃ Ḇ └ ҩ ҙ ꜚȂ 

3. └ └ ̆ ֟ ȁ ȁ Ⱶȁ ̆ⱴ └

Ғ ᴰ Ȃ 

4. ҹң ȁ ҙ ֲ ҽⱲҬ └ ̆Ḇ Ҭ └ ᴑҙ/

/ ᵬȂ 
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Һ ᵝҍᵬ  

Һ ᵝ̔  

  

Ҭ ᴪ  

ҙ Ḥ ᵬҬ  

 

ֲ̔ 

≠ Bernard Hon  

Paul Mativenga  

ᾥ Mi Ying Yang  

 

Ҭ ֲ̔ 

ҙ Ḥ ᵬҬ ᵬ  

̔ ȁ  

ҙ Ḥ ᵬҬ  

̔◐ ȁ  

̔◐  

ѿ ̔◐  

̔ꜛ  

̔◐  

ᴋ ̔◐  

қ ̔  

̔ ӟ  




