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1. Ӧ ṯ ở Ӧᴍ εᵻ ểᴴ ῑїᴴ ײַ

2. ẘ׳ẃỌ ᶇ1.5°Cҧ εỬ Ԁїᴴ ײַ

3. ԄⱢỌ
Å 2050 Ẉ ָ҆ צ ὑᾄ

Å 2050 ẈѲ ҆ צ ὑᾄ Ọ ἵ ӈָ ө
Å ὑᾄ αNet -negative economy and society β

Å ᾳ ◊χ ᵀ ᾤẗ ӧ Ḍ εIntergovernmental Panel on Climate Change (IPCC) 2018
ẉ ṵ￼ ԅ״ר 1.5°C ᵓ εGlobal Warming of 1.5 °Cζ

4. ᴿ ῏ᾚ ₱σṯ ḱαפἭᴵ βỌ ᶇ2040 Ẉ ָ εᾚ
ṩ צ ḱỌ ᶇ2050 Ẉ ָ
Å 2023ẉ3ῴ21ῄι ᵀ António Manuel de Oliveira Guterres ι IPCC 

AR6 ᵓ
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қ ԄⱢỌ ӭָ2050 ὑᾄψ

1. ћҥ₇ ײַ ỉ Ү

Å ₰ ṜḦ

ҥַײ ₱εᵂ ї ᴢ ҥ
῞ ײַ₱ ג

2. ӝ ҥỨỆ֪ Ԇẇ

3. ṯ ḱַײ

4. ₿  Ҥ ᴜ Ԇכ ᴜ

5. α βᴜ

核心價值─環境倫理 契機

1. 產業轉型的契機

2. 社會轉型的契機
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Ӧᴍ ◕ײַ

- ὴᾣεNet -zeroζ
- ὴᾣεNet -negative ζ
- ὴᾣἩ εnegative emission 

technologies, NETs ζ
- εcarbon budget ζ
- εcarbon debt ζ
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Ӧ ṯ ở Ӧᴍ εᵻ ểᴴ
ῑїᴴ ײַ Ӧ

1. ᶽ ѧ￼҇ ק ẙᶭזẬ ᶭ ￼ ḯᾦ ιӔệᶽ ᴣ╤ ῧ

2. ӧ ףּ εtipping point sζ
Å ᶽ ᴣ╤ ῧ ק ӧ ￼ ӧ⃰ᵻ ᶅεpositive climate feedback loops ζ

1. ᶽ ῧ ồ Ḻק ᶺẉ ᶆεboreal permafrost abrupt thaw ζιӔệ
ᶆ ḕ￼ᶽ ῶ ᾣ֧

2. AMOCεᶽ ═ ᵇ ╙ζ Ẵѳ ιῶᴵ ╙ ẕṦ ιћј῏
Å Ẍ ẽ ῎ᶾ ὼ ᶊרᵼ ӧ ι ᶽר ═ῧ╙╦ ι ֖≤ ῼ

Å ׁ ז ҃ᶽ ḯ ẙ￼ᶭ ι ѼӔệԅרῧק῭ ז ι ἄ ớỈ

Å ọⱡ Ӕệ ӧ ֹ ףּ ιѳ ӧ јᴵ ιọⱡ ἄјᴵ ￼
ӧ
Å ӧχ ╤Ẉ і״

Å ⌐ ∞ ᴌẘ13ₒ ᵀ μ 2023-04-21 
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Source: IPCC AR6 
Cross-Section Box 2, Figure 
1: Schematic of the AR6 
framework for assessing 
future greenhouse gas 
emissions, climate change, 
risks, impacts and 
mitigation.
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Source: IPCC AR6 
Cross-Section Box 2, Figure 1: Schematic of the AR6 framework for assessing future 
greenhouse gas emissions, climate change, risks, impacts and mitigation.
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Scenarios and warming levels structure our understanding across the 

cause-effect chain from emissions to climate change and risks (continued)



Source: IPCC AR6 
Figure SPM.4: 
Subset of assessed 
climate outcomes 
and associated 
global and regional 
climate risks.
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Source: IPCC AR6 
Figure SPM.4: 
Subset of assessed 
climate outcomes 
and associated 
global and regional 
climate risks.
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Risks are increasing with every increment of warming  (continued)



ꜛ σ
׳ 1 ɹ

(carbon budget)

(carbon debt)

ƴ ׅ αremaining carbon 
budget βσ ḱṯ רּ ҂ Ԁ
ᶼ׳ 1 ɹεᶼ Ѧ Ḳ ὑᾄַײ
GHG
ƴ ׅ 400 GtCO2 500 GtCO2 

(IPCC (2021) AR6)
ƴ 2023 ẈԄⱢGHG ὑᾄ 57.1 GtCO2εẈ
ở ♆1.3ή
ƴ UNEP, Emissions Gap Report 2024

ƴ αcarbon debt βσ ᶇԄⱢַײ
εїָ10ẈṎ ⱴḡεⱴḡҧ ᾚᶬײַ

ὑᾄ Ṏᾴ
ƴ ᵻ₈ ᶇָΊ ₤ײַ ὑᾄ ὑᾄGHG ε
גּ ҥḑ εΊ ⱴ
αcarbon removal ε β

ƴ Ỡ ᾴ῏ ῑ ג ћҥײַ
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Ӧᴍ
αclimate 
crisis β

ὑᾄ
אָ αNet 
Zero β

ƴ ὑᾄ ᶇ ◕ḦῙ ε Ḯ
αỡ҆ צ βַײὑᾄ ᴝ
αremovals β

ƴ Ἥєᶼפᾛẩײַ ὑ ἆ αUK 
Royal Society, 2018, Greenhouse Gas 
Removal β
1. ӝ ⱳ◓ ᾁ
ƴᾚ‼ Ὸ Ήᾚ Ὸ ‹Ὸ ε
ᶉ ᶉ ─ṡ ᶉ εᶅ
Ḕεⱳ◓ εBECCSε─∏ᾜ ε
ⱳ◓ Ấ

2. ▒ꜛ צ ᴥ
ƴӝ ӏⱴεצ ∏─ṁḔεצ ẘ
ẇ

3. ᶼ Ѧӓⱴṩ ἆ ὓבּ
ƴ DACCSεӈ ═ ᶅ
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FIGURE SPM.3B, IPCC, 2018, Special report Global Warming of 1.5°C. 

P1
Å Ǜ Ǎ

低能源需求
Å Ǜ

造林

P2
Å Ǜ
Å 永續消費與生產系統
Å 土地利用
Å BECCS

P3
Å Ǜ
Å 能源與

產品製程的轉型
Å

P4
Å Ǜ

Ǎ

Å Ǜ
BECCS

IPCC （2018 ） Special Report: Global 
Warming of 1.5 °C

˿˿˿ὑᾄ ᶇ ◕ḦῙ ε Ḯ
ὑᾄ ᴝ αremovals β



Ḅӌӭָ
2050 ὑ
ᾄψ

ƴӭָ2050 ὑᾄѲ
1. αcarbon 

reduction β
ƴ ṇҙ Ḯ ὑᾄ

2. αcarbon 
removal β

ƴֶⱴ ὑᾄἆ
αnegative emissions 
technologies εNETsβ

ᶼ Ѧ ײַ Ḯ
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Ὕ
֦ Ḯ
ỡ҆ צ
ὑᾄ

αNet Zero β
אָ

Å Ἀ 2023ẉ11ῴιṰῶ140 Ḯṵἆ⃰ᶈ ￼
2050ẉ ḯ ἆ҇ ק ὴᾣ

Å 2019 Ẉ6ῐι ἄ 2050ẉ GHGὴᾣ
│￼Ѯ Ḳ

Å 2019 Ẉ12ῐι Ӯאַ ԅרῳ ￼ ᶟιԇṵ
∞ ᾅ αEuropean Green Deal βώ֧ᶈ

2050ẉׁἄ ԅר ӧѧᵙᶽ ￼
εclimate -neutral continent ιᴏGHG ὴᾣ ζ

Å 2020 Ẉ9ῐιѦ Ḯṵ ᶈ2060ẉׁ ֹ ѧᵙ
εcarbon neutral ιCO2 ὴᾣ ζ

Å 2020 Ẉ10ῐ26ᾤιᾤ῞ Ḯṵῄ ￼
ᶈ2050ẉׁ ֹ ḯ ὴᾣ

Å 2020 Ẉ10ῐ28ᾤιᴆ ᾰᶈ ιḮṵ
ᵀᵃẉ7ῴώ֧￼ᴇ ᾺᾤεKorean New Deal ζ

ᾤ ιᶈ2050ẉׁ ֹCO2 ὴᾣ

Å 2021 Ẉ4ῐ22-23ᾤε Ὀ︡ ᴳ ԅר ӧ
εLeaders Summit on Climate ζѧιḮṵᾺ

￼ ḯ ὴᾣ ι2030ẉGHGὴᾣ
2005ẉὴᾣ Ṉ50-52βι2050ẉѳׁ ֹ
GHG

Å 2023ẉ1ῴ10ῄᴵ │ ѕ ӧ ᵼ
│ ι 2050ẉ GHGὴᾣ Ԅ│ 17
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ӭεỬ
ӭָ2050
ὑᾄψ

ἆ

1. αcarbon reduction β
ƴ

ƴ῎ҥ▬ᾔ
ƴ

ƴᵻ ṭ εῑ
αᴝ ▬ β

2. αcarbon 
removal β

ƴֶⱴ ὑᾄἆ αnegative 
emissions technologies ε
NETsβ ᶼ Ѧ ײַ
Ḯ
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σ ἆֿכ ᾅ Ấ ε
Ѧֿ᷀כ ᵒNo.17 ε111Ẉ11ῐ

https://sec.sinica.edu.tw/archives/e4240dc6ac12d3d4


Ѳ
ᾚַײ ἆ

ἆ ᾚ
1.

2. ῎ҥ▬ᾔ

3.

Å ᵻ ṭ εῑ
αᴝ ▬ β

4. α βἆ
1) ӝ ⱳ◓ ᾁ

Å Ὰₔ ’ ῭Ὰ ’ ₒ’ ι ᶊ
ᶊ ╤Ṣ ᶊ ιᶆ ḕιּוⱶ ι
BECCSι╤═ᾼ ιּוⱶ ấ

2) ▒ꜛ צ ᴥ
Å Ӟ ιזӐּק ═╤Ṃḕιק ẙẈ

3) ᶼ Ѧӓⱴṩ ἆ ὓבּ
Å DACCSιӉ █ ᶆ
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ᾅ

¸ ᶪᾉ
¸ ἆֿכ
¸ Ԇ₇ ᶙ
¸ ᾅ
¸ ᶅᶉӓⱴ
¸ ᾅ ṩԎ
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ᾅ ṩԎ

ҍᾅ ṩԎ
їᴴε҉ּגὨ
εᴴᾁ҅ᴀה
ӣѲᾇ

ᵻṩԎΉ
ᾴїᴴỡ ײַ

1. ᵻṩԎσ Ḧ
2. ᾅ ֹ ᵗҦὔֹ
ƴ Ḧ Ẉ ӈ ὑג
ƴ ᴾ
ƴẤ ╟ᾇ♆
ƴ ᵜ ᾇ
ƴẤ ᴢ Ѳ Ḯ

ὑᾄ
ƴ ᵜ

ƴ ֹ ῄצ Ḯ
ᴢԍּג ᵜѲ ԃ
֦ ӓⱴỡὑᾄ

ƴ ᵨ▬⅔
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Ѳ

ᵻṩԎ
Ḧ ֹ

-ᾅẖ

ƴ ᵻᾅ ṩԎ
1.
ƴ Tax the bads α β
ƴᶸ ở῞ צ
ƴ αCarbon tax β ╟
ƴᴾ ₿ 
ƴ ᶡ GHGὑᾄ ỡ ╟
ƴҧ ֹ

ƴ ֹᴢὑᾄҏᾮαEmission Trading 
System β
ƴҧ ֹ

ƴ Reward the goods α ḃ҅ ḃ β
ƴᶸ ᾇכ צ
ƴ ᾅѦ ε ᾁⱴ

1. Ḕԃ ᶡ
2. €
Å ᾂᵰỨỆ֪
Å Ὕ ѦӈỨỆḱ ѲỨỆ 23



Ѳ

ᵻṩԎ
Ḧ ֹ

-ᾅẖ

ƴ ᵻᾅ ṩԎ
2. εҧ
ƴ αcarbon removal price β ε
ᶸ ᾇכ צ
ƴᴰ ӓⱴ ᶡ ֶײַ
ƴⱴ ἦ ΐ εҧ
ᾣῑַײGHGḔ

ƴἋ ἆ כֿײַ Ṝ
ƴḡᾐ ҥ Ἥפ ӧ
GHGὑᾄҏᾮײַ σὑᾄ
Үαcarbon removal obligation ε

CROβεҧ ᾚַײGHGḔ
ƴ Bednar, et al. ε2021 εNature, 

596.
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ᵻṩԎ
Ḧ ֹ

- ᾅẖ
αұ
‏ NGOβ

Ḧ
αInternal Carbon 
Pricing β

ᶼ αYale University β

¸ Ẉַײ כֿ ε2017 Ẉ
ᶼ ở Ḧ
ᶼײַ ε ᴧᾁԃѦ ᾛ’
α revenue -neutral scheme β

¸ גּ Ԅײ70%ַ‏ὑᾄ Ѳ250
Ấ έ40/ton CO2 ײַ

¸ ḄῺ Ấ ṇὑᾄ ᶼ Ԅ
ẇᶍөεײַ‏ ᴴҧỆָ ײַ֪
ᾁԃ

¸ ṇ ╟ӓⱴ ὑᾄ
Å Gillingham, K., Carattini , S., & Esty, D. (2017 ).

Lessons from first campus carbon -pricing
scheme . Nature, 551 (7678 ), 27-29.
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ǛMcKinsey & Company, 2021, The state of internal carbon pricing.
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Ḧ
αInternal Carbon 
Pricing β



27ǛMcKinsey & Company, 2021, The state of internal carbon pricing.
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ӭָ2050
ὑᾄψ

⅛Ᵽ

¸ ⅛Ᵽ⁴ẩ
¸ ⅛Ᵽ
¸ ⅛Ᵽ←Ễ
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Ostrom was awarded for her άAnalysis of 
Economic Governance, especiallythe 

commons."

1. Ostrom ̣ ̤ ̣ ̤ Ǎ

̙ ̘
Ǎ

Ǎ
Ǎ ̣ ǉThe Tragedy of 

the CommonsǊ̤

2. 2009

3. 2011 ̣
ǉPolycentric approachǊ̤

4.

Ǎ
Ǎ Ǎ

30

治理模式：多中心治理模式（Polycentric Approach ）

https://en.wikipedia.org/wiki/The_commons


Ostrom 多中心治理模式八大原則

1. ǜ

2.

3.

4. Ǎ

5.

6.

7.

8. Ǎ
Ǎ ̘ ̘

Polycentric ǉ , 2003Ǌ

ǉ , 2005Ǌ

治理模式：多中心治理模式（Polycentric Approach ）
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ÅᶹѦị⅛Ᵽ⁴ẩαpolycentric 
approach β
Å

Å Ӧ
αclimate clubs β

Å

Å אַ
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Ӧᴍ ᶹѦ
ị⅛Ᵽ⁴ẩ
-ᾅẖ

ƴᶹ Ӧ αclimate 
club sβ
ƴ ҂ ᶐҔԍởַײ
ƴ Ӕḑײᾴ῏ḃַאַ
ƴ Ӧ ԉᵂᾅײַ
ƴ αNordhaus , 2015 β
ƴᵹ ԉᵂᾅ (Shaw, Fu and 

Chen, 2023 )
1. δ ᾅѦ
Å ᾁ Ԅ€ ᶡ

2. ᶪ ᾐ ֹα ᶪ αCarbon 
border adjustment mechanism, 
CBAMβ

3. Ӧᶡ αGreen carbon 
fund β

4. 2050 ╟
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Ӧᴍ ᶹѦ
ị⅛Ᵽ⁴ẩ
-ұ

ƴ€ ײַ Ӧ
αclimate club sβ

ƴ ҂ ᵫѲ ᶐҔԍở
ײַ
ƴ Net Zero Banking 

Alliance αNBZA β
ƴוἴᶼOil Sands Industry
ở Pathways to Net 
Zero Alliance α ⅔℮
ṳאַ ᴈῑ♆95%β

ƴOil and Gas Climate 
Initiative αOGCIβ
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Å

Å ᾅ Ӧ
Å ѭ
Å ѭ

Å Ӧ ḋ
Å Ḧ ḱ אָ₡ ᴢ ֹ

–
Å₤Ẉ Ӂ ᾅ ᶉᾛᾅẖ
Ӧ ởῺ

ÅὝ֦Ẉẘ ᵒᴢᾅ Ấ

Å←Ễ
Å Ӧ ᵻ ←
Å ᴵ 2050 ὑᾄ
ꜝ
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ᴵ 2050   
ὑᾄ
ꜝ

ƴ

1. ← Ḧᴾὑ ḷ Ѳ
2. ở εאַ ᴿ Ԇ ᴢӖ

Ѧị
3. ӽᶼ Ṇ ҧᶼ Ṇַ⁴ײẩε ⱶᶼᶙ
҅ ҧ ӏ ε ₉ ᾜ
ƴ ὕ ѦṆұ Ấ   εѕג Ѧ
і╙ ᵫ ⱳ ᴿӏ ε
Ẻở Ӗ ε ᶙ ג

ƴԇᶼ
צוֹ ḑ ₯

1. ᾂᵰ
2. ╟
3. ệ
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ψ

Å ѳ ῗἅ ֺẙѳ⸗

Å ￼Ѯ
Å ῗ │ ιԏῶ ֺớι

Å ֺớιӇῶ ιὟᴩ ẙἆῸ ἄ  ᾠ
Åӕḅχṗ↓ᵇᶊΆᾤẗἆ↓ Ӡԇᴻι ᶙᶌ ת ιῗᵼ ῶ χ
ṗ↓ ᶙᶌת

ÅӇῗιᾠᴨ ∕ ἆ ￼ᾤẗι ῶ ώӗד ιѼṏῗῲ ᾠ ￼
ὴᾣ◊Ӯֹ ∕ ֺἆ Ṉ ḯ ὴᾣ

Å ᵃѳ
Å ἄ҇ ק εἆ ḯ ζὴᾣ￼ὴᾣ◊εḅ ◊ ᾼ
Ґ Ṫԏ ζιӘⱢ҇ ק εἆ ḯ ζὴᾣ
ᾠ μ
ÅӞӔὴᾣ
Åḅ‛ὴᾣ ӈ ḯ Ἅ ᾟҥ￼ μ ᶽ Ҥ Ṉὴᾣ℅ ӈ￼ ἄ
 ι ∕…◊ṏ Ṉὴᾣ
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v. ψ

Å ѳ
Å ᾁ
Å ѳ ᾠ ῗ ᾅ
Å ῗ ᶪ

Åⱴ
Å ᾠ ԎҤ ᾠ ᵃι ᾤẗ ᾤᾠԄѳ ֫ιּז ⸗ ֺ
ÅӇῗ Ӡ ᾠ￼ ᾠԄᴩ ᶽ│ḥ Ӡ ∕… ֺ│ ᾠ

∕… ֺ ѳ

Å1997 Ẉᶼ←Ḥ ḓ 426Ѳᶹ
Å℅ ε ∕…ζ ֺ ῶ⸗ḧ ѳ ↓Ἅ ѳԇ│і ι
Ḧԍ ỨỆѲⱴ ιᶈ іת ◕ Ԇ

Åᵼ℅ι℅ ᴿ ᶫӠ │ễұ ∕… ֺ│ ᾠᴾ ӟ ι
Ԏᾁԃ ԃṁ Ѳ ᾅệ α◕ ᶡ βι Ӗ ₿ 
ֹѲⱴ

Åⱶ ᴾ ӟ Ѳⱴ ᴨ εӓỆ ӈεᵻ₈ԍע♆ ᵻⱲӈε
ᴰׅ ᶪ ᴧỆ ᾁԃѲה αṆ β
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v. ψ

Åⱴ
ӧ ᵼ │ ѕײѕ ׁ ᶢ ӗ ḯ ᴣ ӧ ѳּזιԎּז ḅїχ

Å ὴᾣ◊ ‬҆

Å ҇ י Ṵ εṴζѮ ḯ ṪӐ҆

Å ѕ ѧ᷁י ￼҆ Ѯ ḯ ṪӐ҆

Å ᵺ ᴣי ҆ Ἦ ḯ Ἡ

Å ҋ ѕ₲Ҩᶹѳׁת י ḯ ṪӐ҆ ᴣ ḯ Ἡ

Å Ԉ Ẉᴶ ấ ԁ ⁄ ὀ ᵩ ᴣҐ῏ ᾤṪӐ҆

Å ѓ ḯ ᴣ Ἅת ѳ

Å Ԇ ӧ ѳ ᴣὸ ҆

Å ѻ ὸ ת ֺ ҆

Å ײ ӧ ᴣ ḯ ѳᾨ ᴣḮ ҆

Å ײ ӧ ᴣ ḯ ѳ ҆

Å ҇ײ ѧ᷁י ￼҆ Ѯ ԇ⃰ ᶚ ṪӐ҆

Å ѕײ ԎҤῶ ӧ ᴣ ḯ ҆
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ᾤ ấ
ᾡ

Å⅝ ׁ ￼Ṯ ᴣ ιћ ֹ ῶ ừ

Åấ χ

ÅѕẉḢἄ ḧ ӕ ᶫ ӕι Ḋ ᶫ ιᵃ ӯ
₿

Å̓́ ḧ ᴣ ᶫ ѳѮ ḳ

Å ᶢ ꞌ

Å ᾠּז

Å ᶽ ѧ ḯ ḕ ιҨ ιӞ Ҧ ԇẈ⃰

Å Қ↓ιҨӞ Ἅệ֫ ԇẈ

Å ֫ ӧᶢ ҄ ḯ ᶢת

Å ֫ ӧᶢ ҄ Ḳ Ἡ ṝᶢ
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ו￼

Å Ӊᴣ ᾠּז ẽ ᾦ‛ᴣ ד
Å
Å זּ ᵀ ↨ ￼ ⁪ι ѧ ᴝ ι יּ ᾠỈ ֺ
1. ↓

2. ḯ ιҨ

Åᾦ‛
Å ῗ ᶫ ѳῳḄΆẪιјּז Ґ ᶫ
Å
Å Ὑ ד
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Ӫ
ÅӞ ╦ ᾡᵱἍệ֫ χ ᾠ Қ↓

Å ד ᾯ ἄ ᵙ ԇẈ ᶽ￼ѕ ᾦ‛



Ḅӌ ᾁ / ψ
1. ѕ╙ θ╟

Å⁞ ᴿὴᾣ◊ѳ ḯ ὴᾣ ι

Å℅│ѳᾤẗ ὴᾣ◊￼Ґ῏ἄ εץὐ │
ἄ ζỄӉιῗ Ẃḳ῏ ᾠ￼

Åᴿ ᾠΆ│Ѯ ῗі▫

Åזὗᶽ εGreenhouse Gas Pollution
Pricing Act ζ

Åזὗᶽ εCarbon Tax Act ζ
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Ḅӌ ᾁ / ψ
1. ѕ╙ θ╟

Å і▫ὴᾣ◊ѳ ḯ ὴᾣ ѳ ‬ΆẪ
1. ק ◊Ⱨ ὴᾣ

Å ᴿ ק ◊Ӕּז xᴿק ◊ѳ ḯ ὴᾣ x ᴿ ḯ
ῧק

Å Ҩ҇ ק
Å ῳḄ￼ ᾠ ῗᴿ ק ◊Ӕּז ѳ ᴭεḅ LNGζἆ֧
εḅ∩≥ζ

2. ὴᾣ
Å ῶҎṪ ὴᾣ ḯ
Å ḅ↨ ιᴝᾳ ♃ ז ώ ι ὴᾣ҇ ק

Å ᶫ ΈṰӘ│ ∂ᴿὴᾣ◊ּך ԎҨі ὴᾣ
Å ᶫ ҆ ḯ ὴᾣ Ẉᴶ
Å εhttps://ghgregistry.epa.gov.tw/epa_ghg/Accession/PublicInformation.aspx ζ
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Ḅӌ ᾁ / ψ
2. і╙

1. ⁞ ᴿ҆ Ἅѳ ḯ ὶ ὶὴᾣ ι

Å ᴶ ι ӧ ᵼ │

Å ҋ

Å ᾤẗ ᵼ ӧ ι │ễ ᾤ ѳ ᴝת ѳ χ Ә҇ ק ιὸ ḯ ὴᾣѳ ֺι
Ҩᵼ ӧ ι ѧ ᴝ ιӞ ԇ

Å Ԇײ҇

1. Ѯ ệ֫ ⅎ ὴᾣ ḯ ѳ ὶᴣ ὶὴᾣ◊ ᾠ

Å ὶὴᾣ◊χӘԎὴᾣ ιᵇὴᾣ◊ѳἍῶҚ ᾠ

Å ὶὴᾣ◊χӘԎӔּז ד ὶὴᾣѳὴᾣ ιᵇὴᾣ◊ѳἍῶҚ ᾠ

2. וּ ѳד ὶὴᾣ◊ιệ ԏώӗ ╦ד ѳὴᾣ ῎ᾰҭιᵇѧ᷁Ѯ ךּ Ἑ ׁ ₲ѳὴᾣ

Å ᵼ℅ιі▫￼ ד јּז Ґ ιᴱ ї▫ ￼ ὶ ὶὴᾣ
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碳費制度
特點

1. 本法碳費採下游課徵方式
Å 根據各事業場所之溫室氣體直接與間接排放

量，從量課稅

Å 上游課徵
Å 上游課徵之 Ǜ

Å Ǜ
ǉ ̘LNGǊ ǉ Ǌ

Å Ǜ

2. 不對上游的電力業者課徵碳費，只對下游
業者的直接與間接排放量課徵碳費
Å ̘

Å 不徵收碳費的部門或排放量
Å 電力產業供電力消費之排放量、運輸部門（用電及

用油）、住商部門、工業部門的中小排放源

3. 碳費收入用途受限於執行溫室氣體減量及
氣候變遷調適之用 54



Å ữ ꞌ ἄ 
Å ѻײ҇ ᾠ ᵼ Ӊ Ⱨᾳ ὴᾣἩ ώ״ ◊ᾦꞌ
ӔּזԜּו ◊ἆ ᾡᵱ ḯ ὺᾼι ῶᾦ Ṉ ḯ ὴᾣ
ѧ᷁Ѯ Ὕḧ ιệώ֧ Ѯ ᵇѧ᷁Ѯ ךּ ⁄ḧ ữ
ꞌ

Å ѓἱԆἙ ῶ ᴦ ᶭ
Å ѕײ ᾠ ệᵇѧ᷁Ѯ ךּ ⁄֝Ҩ ẙἙ Ԇײ҇

ᴿ₲ѳὴᾣ

Å ѓײ҇ ҆ ᴨệ ᶹ ẙ ι ѧ᷁Ѯ ᴵ ιḊệἙ

Ԇײ҇ ᴿ₲ѳὴᾣ ἆἹ ѕײԈ ҇ ѳ
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112年5月31日修正公告
「事業應盤查登錄及查驗溫室氣體排放量之排放源」

56



環境部《碳費收費辦法》

57

Å盤查對象
Å ̣

̤

Å碳費徵收對象
Å Ǎ

Å 2.5

Å 碳費應繳費額
Å K值 ×排放量調整係數值

1. ǉ Ǎ
Ǎ

ǊǛ K 0ǜ 0.2̘
0.4 ̘0.6

2. Ǜ K
ǉ2.5 Ǎ Ǌ

3. = 300 ǐ CO2e

Å不徵收碳費的部門或排放量
Å電力產業供電力消費之排放量
Å運輸部門（用電及用油）
Å住商部門
Å各行業及製造業的中小排放源



碳費費基

111年溫室氣體盤查資料

Å 111 GHG
512

Å

223.25 CO2e

58̢



111年
溫室氣體
盤查資料

Å 111
Å 512
Å 224MtCO2e ( 127Mt+

97Mt )
Å 75%

Å 54MtCO2e (
0.16Mt+ 54Mt )
Å 127Mt
Å Ǎ

28

Å

151MtCO2e (
97Mt + 54Mt )
Å 51%
Å2021 297MtCO2e

Å2023
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111年溫室氣體盤查資料（2024 年2月更新）

60

Ǜ
https://ghgregistry.moenv.gov.tw/epa_ghg/Accession/PublicInformation.aspx

盤查
對象

碳費徵收對象
(年排放量2.5萬噸以上，
且電力產業扣除電力消

費之排放量)

碳費徵收對象
若給予2.5萬噸免費

額度

場(廠)數 550 500 500

溫室氣體
排放量

(MtCO2e)

223 155 143

約占全國溫
室氣體排放
量之比例

77% 54% 50%

, 

3.1%

̘

̘

̘

, 43.3%

, 

21.8%

, 

6.9%

, 20.5%

̘

, 

2.5%

, 

0.4%
, 0.5%

, 

1.0%
碳費徵收對象產業別占比

https://ghgregistry.moenv.gov.tw/epa_ghg/Accession/PublicInformation.aspx


111年盤查資料估計費基
144MtCO2

(約為全國二氧化碳排放量的51%)

111年盤查資料估計費基
144MtCO2

(約為全國二氧化碳排放量的51%)

1 電力使用與轉換 43%ǉ註1Ǌ 14 營建 0%

2 其他能源使用與轉換 100% 15 鐵路運輸 0%

3 產氫 0% 16 公路運輸 0%

4 鋼鐵 100% 17 空運 0%

5 非鐵金屬 100% 18 其他運輸 0%

6 化學材料與化學製品 100% 19 家戶 0%

7 非金屬礦物製品 100% 20 農業、林業 0%

8 非能源礦業 0% 21 漁業 0%

9 食物、飲料與煙草 50%ǉ註2Ǌ 22 其他能源使用 0%

10 服飾 54%ǉ註2Ǌ 23 非能源使用 0%

11 造紙 100%

12 工程 100%

13 其他工業 0%

61

各能源使用者碳費涵蓋直接排放比例

Ǜ
1. 43% Ǎ 54MtCO2eǍ 127MtCO2e
2. ̘ Ǎ E3ME 2022



2021 年
六大部門
溫室氣體
排放量占比

62

能源部門, 

12.62%

製造部門, 52.92%

運輸部門, 

11.94%

住商部門, 19.52%

農業部門, 2.10%
環境部門, 0.90%

2021 年六大部門溫室氣體排放量占比

Ǜ2023



Ḅӌ ᾁ / ψ
2. і╙

2. ⁞ ᴿ ᵝѳ ᵍ ḯ ὶ
ὶὴᾣ ι

Å CBAMε ᴶ ζ

Å CBAM ∂ ᵝ ᴭᵬ
⁞ ᴭᵝ ᵍ ḯ ὶ
ὶὴᾣ ι CBAM

CBAM ιѼṏῗ CBAM

Å = ᶢx ꞌ Ɋᶈ֧ᴭ Ṱᾟ
ҥ

Å ꞌχCBAM ⁪⅛ ῭Ὰ
₭ι ⅛ ETS Ἅῶὀ

⁪￼ẈᶎӪ

Å ᶢχ ᵝ x ε ᵝ ᵍ
ḯ ὴᾣḸ ẙ

(embedded emission 
intensity) ζ

Å ℅ Ά│ѳᾤẗ ὴᾣ◊
│ ἄ Ễ

Å ӇῗEU CBAMјệј ℅זּ Ґ
῏ἄ ￼ Ά│ι Ҝ ό
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ӧ ᵼ │

Å ѕײ εCBAMζ
Å ԁ ◖ι҆ ᴭ ѧ᷁Ѯ ԇᵓѳ ᵝι ᵇѧ᷁Ѯ ךּ ᵝ
ὴᾣ ι Әѧ᷁Ѯ ‬⁄ḧѳὴ Ṯ ι ҋײ҇ ѳẈᴶᴨệ
ẙ Ӈ ֧ᴭ Ṱ ᾼὴᾣҐ῏ ἆ ћ῾ ֧ᴭ ιệ
῎ᾰҭιᵇѧ᷁Ѯ ךּ ⁄ḧ ԁ ᴨệѳ ẙ

Å χᾼᾰ ᴶⱱ ᶫ ᾯ WTO ι2022-04-26 ᵀ

ᴵ CBAM



Ḅӌ ֹᴢὑᾄҏᾮ
ֹẘψ
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ֺᴣὴᾣҐ῏ֺẙ
εcap and trade ζѳ֫



ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏ ￼εᵬᵝζιῶ

1. ὴᾣ ẙҐ῏εallowance trading ε ὴᾣҐ῏εemission 
trading ζζ
ÅҐ῏ ￼χὴᾣ ẙεallowance ζ
ÅὝ ֺ ιӹ ὴᾣ◊ ḧῼ ὴᾣѳ ẙ
Åᵃ χ ᴵὴᾣ ὴᾣ ὴᾣ

ÅֺẙӐ│
1. Ӿ ḧԅ ẉ￼ ḯ ᴵὴᾣ ιᴏᴿẉ
2. ᾤẗּזὀ ἆԁ ￼ΆẪι֫ Ἅῶὴᾣ◊￼ẉὴᾣ ẙ
3. ӹ Ґ῏ιҐ῏ׁјיּ ᾤẗ ᴵ
4. ⅛ẉẉẕᾤẗ ᴿὴᾣ◊ѳ ẉ ὴᾣ јệ Ґ῏ ῶ
￼ὴᾣ ẙ

ÅҐ῏ἄ  χ ἄ 
Å ӧ ᵼ │34-35

67



ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏ ￼εᵬᵝζιῶ

Å⁮ӕχ
Å 1990ẉҦ ԅ ѳ εacid rain 

program ζ
Åזṩѳ ᶟ▐ ᵼṴ εRECLAIMζ
ÅҖ ḧ ᴨѳCO2ὴᾣҐ῏ֺẙεemission trading ζ
ε ICAPζ
Å ὴᾣҐ῏ֺẙεEU ETSζ
Å Regional Greenhouse Gas Initiative εRGGIζ
Å ṩ￼ ד

Å צὗᶽḠᶽּז+ṩז Ԁר
Åּׁשᶱε2020 EU ETS ζ ε2015ζ ѧ
εԅ ε2021ζ ѓ ε2013ζζ
Åזὗᶽᶺ Җ
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ὴᾣҐ῏ֺẙεEU ETSζ

Å Four "trading periodsñ

1. January 2005 to December 2007

2. January 2008 to December 2012

3. January 2013 to December 2020

Å The proposed caps for 2020 represents a 21% reduction of greenhouse gases. This target has been reached six years 

early as emissions in the ETS fell to 1.812 billion (109) tonnes in 2014

4. January 2021 to December 2030

Å The EU ETS operates in 30 countries: the 27 EU member states plus Iceland, Liechtenstein and 

Norway

Å The EU ETS is linked to the Swiss Emissions Trading System since 1 January 20

Å Banking and borrowing

Å Within a certain trading period, banking and borrowing is allowed. For example, a 2006 EUA can be used in 

2007 (banking) or in 2005 (borrowing). Interperiod borrowing is not allowed. Member states had the discretion 
to decide whether banking EUAs from Phase I to Phase II was allowed
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https://en.wikipedia.org/w/index.php?title=Swiss_Emissions_Trading_System&action=edit&redlink=1


ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏ ￼εᵬᵝζιῶ

2. ẙҐ῏εcredit trading ζεἆ ὴ ᶚҐ῏
εproject -based transactions ζ ӡּז ẙҐ῏ Ἱ Ґ
῏ζ
ÅҐ῏ ￼χ ẙεcredit offset certified emission 

reductions εCERsζζ
Å῾ ∂ ז ὴᾣ ẙҐ῏ ￼ὴᾣ◊ιҒᴏ ὴ ү￼ὴᾣ◊
Å℅ὴᾣ◊ѳ ẉὴᾣ Ӊ ᶢ ὴᾣ ѳṮ
Å ӧ ᵼ │
ÅὝ҆ ᴣᴿ ᾤẗ ḯ ⁮  │Ӣ⃰ᾼ ׁ ḯ

ὴᾣ ẙ Ἱ ⁮ ḯ Ӿῼ ⁮ ᴨệѳ ẙ

Åᵃ χὴᾣἹ ⁄ ὴ ӡּז ẙ Ἱ╦ ẙ
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ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏ ￼εᵬᵝζιῶ

ÅҐ῏ἄ  ι⅛ ὴᾣἹ ιḊᴵҐ
῏
Å℅ֺẙ 1977ẉ ∕ ֺιץὐ …┐
εbubble ζ Ἱ εoffsets ζ ἙἹεnetting ζ
ḕεbanking ζ ᵺ Ӑ│

ÅҖ ḧ ᴨѳ▐ ṝ ֺεclean 
development mechanism ιCDMζ Ԋᵃ ֺ
εjoint implementation ιJIζ
(https://offset.climateneutralnow.org/ )
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ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏ ￼εᵬᵝζιῶ

Åἅ ḯ ᴣ │ת ӧ
ᵼ │
ÅӾῼ ⁮
ÅἹ ⁮
Å ḯ ⁮ ẙε 24-27
ζ

Å ὴ ᶚ
Å ◊ᾦꞌώ״ Ԝּו ◊ ’
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ẘҏᾮֹẘ

Åᶈ1999ẉҨׁιᴶ ∕… ֺᴏῶ …┐εbubble ζιӇ
ἄᾦјתỳ

ÅѮᵼᶈ ᾤẗ ֺ ᶺι⅛ ⁮￼ ᵬ ώ֧ ῎ὴᾣᴭѳ
￼ὴᾣ ᵀ ѳ ֺιώӗ Ӡ ⁄ιἍ

￼ הּ

Å ἄҐ῏ἄ  ι Ӕὸ ￼ἄᾦј ι ῶ ךּ
…┐ֺẙ￼ ⁮

Å1999ẉ1ῴ ∕│Ὰᶭ ֺֺẙ ιῗἹ Ґ῏ֺẙ
Å 2015ẉ6ῴ30ῄἑԇᵓ Ṝᶊ ∕…ⱶ ֺ
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ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏Ṵ Ѯ ΆẪιῶ

1. ֹ ṳ αregulation -driven 
carbon markets mandatory 
carbon markets compliance 
carbon markets β

Å ԇ ᶺ ἆᶺ ᶊΆ
ᾤẗ ԏῶԇ Ѯ￼ד Ἅấ

￼ת ֺᴣҐ῏ֺẙ

Å צὗᶽḠᶽּז+ṩז θ Ԁר
Җ RGGI

Å Җ ḧ

Å ὴᾣ ẙҐ῏χETSεEU
ᶱשּׁ ☻╖ ṱ ѧ ᶽ
ɚζ

Å ẙҐ῏χJI CDM Bubble

Å ṱ ḧ

Å ὴᾣ ẙҐ῏χ 6.2 χ ᴵ
ἄ‛εInternationally 

Transferred Mitigation 
Outcomes ιITMOζιᴿ
Nationally Determined
Contributions (NDCs) ᴏԎὴᾣ ẙ

Å ẙҐ῏χ 6.4 χ⇔ ṝ
ֺεSustainable Development 
Mechanism ιSDMζ ι ӆCDM

Å Ṵ ֺχ 6.8 χ ᵀӐι
Ἡ ד
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ֺᴣὴᾣҐ῏ֺẙεcap and trade ζ
ὟҐ῏Ṵ Ѯ ΆẪιῶ

2. ᾅẖṳ
αindependent 
nongovernmental carbon 
market β

Å ᾤẗṴ ῗ і ԇיּ ד
ѳת ֺớṴ ιּי ￼ ѕΆ ᾤẗ
ấ ￼ת ֺᴣҐ῏

ֺẙ

Å ᴨ ẙҐ῏ΆẪ

Å Қ │Қ Ҳ ᴵҨ ℅Ṵ і
ѕΆ ￼ ẙ

Å ẙ￼ ￼χ

Å ι ӉԎ Ӯֹ
Ἠ

Å ֹԎӠ ᶫ￼Ҳ ү

Å ҃ώ״ԎҲ ẻ

Å Ԏ ￼ ẙјᴵҨּז Ԏ
ֺớṴ іọ ἄ￼ὴᾣ ẙ

Å ׁѮ ￼ ѕΆ ᾤẗ ε
ζ

Å VerraεVCSεVerified Carbon 
Standard ζζ

Å Gold Standard εGSζ

Å Climate Action Reserve

Å American Carbon Registry εACRζ
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̘
̘

Ǎ
Ǎ

Ǎ Ǎ

ǉ

Ǌ

Ǎ

Ǎ
Ǎ
̘

Ǎ

Ǎ
Ǎ
̘
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ֺ Ґ῏ֺẙεcap and 
trade ζԊῶ￼
Å ᴵ ￼ ᾳῗҐ῏ֺẙᵀ ћῶᾦ ￼⁞ 
Å Ґ῏ ᾳ ᵓҨᴣ‬⁄εMRVζ
Å ὴᾣ◊ּו ᵙὴᾣ ᾳּך ᵝ ֺ￼ ֺ

ÅѮ
Åὴᾣ◊
Åῶ ᶽ Ӭ￼ ᵼ

Åὴᾣ◊ᴣԎḌ ￼ ᵙ
Åῶ ᾳ Ӭ￼ ᵼ

Å‬⁄
Å Ӭ ј Ὸ ᵙᵝד Ά ￼

ϊϊϋҐ῏ἄ 
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ֺ Ґ῏ֺẙεcap and 
trade ζԊῶ￼ ῳ̂ ￼⁮ӕ

Å Jan 18, 2023 ɋ The Guardian
Å Revealed: more than 90% of 

rainforest carbon offsets by 
biggest certifier are worthless, 
analysis shows

Å Investigation into Verra 
carbon standard αVCSβ finds 
most are phantom credits
and may worsen global 
heating

Å Verra ιԎ
ј ι Ậ ҃јṇ￼ẽ

Å Dxjxvw / ̂Eorrpehuj
Å How to Sell Carbon Neutral

Fossil Fuel That Doesn t Exist

Å Energy frpsdqlhvεTotal, Royal 
Dutch Shell ζ idea

Å Planet -warming natural gas 
can be erased by paying 
villagers to protect forests. 

Å 2020ẉ3ῴ
Å ᴶ ѧ≥ᵇRoyal Dutch Shell ι
Ḋ ᴭ ѧᵙ ᶾⱡק εCarbon 
Neutral LNG ζ

Å VCS ￼ ₒ’Ӡ
78

https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.bloomberg.com/news/features/2021-08-11/the-fictitious-world-of-carbon-neutral-fossil-fuel
https://www.cpc.com.tw/csr/News_Content.aspx?n=2599&s=46965
https://www.cpc.com.tw/csr/News_Content.aspx?n=2599&s=46965


ֺᴣҐ῏ֺẙѳ

Å ẙҐ῏ֺẙѳ

1. ṇὑᾄ ᴧỆ ẘεї ᶸ ở῞ ᴜצ α₿ 

Ҥ ᴜ εTax the bads β

2. Ὸ ᶼ Ѧַ҆ײ צ ᴧỆ ẘε ᴿᶸ ᾇכ

ᴜצ ε αReward the goods β

Åј Ṉ∕…ὴᾣṏῗ ᶹוּ ᾦ ιṏῗӮḄ҆

Åṏḅᵃχἅ ј ṈӮ ҆ṏῗӮḄ҆ή

Å ј ᶙᶌῗ ↓￼ ι і￼ᶙᶌἑῗӮḄ

҆ι ώӗᶹ ᾦ ι
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ֺᴣҐ῏ֺẙѳ

Å Ґ῏ֺẙѧι ẙҐ῏ֺẙ￼Ґ῏ἄ ⅝ ιᵼ

Å ẙεcredit ζ ὴᾣ◊ѳ ẉὴᾣ Ӊ ᶢ ὴᾣ εBAUζἆ

ẉὴᾣ ẙѳṮ

ÅӇῗᾤẗỄ ḧᶢ ὴᾣ εBAUζ

Åὴᾣ◊ ∂ ￼ẉὴᾣ ẙιҨᴨệ ￼ ẙιὴᾣ◊ῶ

ᶽ Ӭ￼ ᵼ

Åᵼ℅ι⅛ ẙ ιḊᴵҐ῏ιҐ῏ἄ 

Å јַ ᶫѳᾡᵱιѼјַ ᾯ

Åᵼ℅ᴶ ḯ ᴨὑᾄ ẘҏᾮֹẘι

ẘҏᾮֹẘ Ӑ ִῼ ῼ￼ ὺᾼι ῶ ῄẉ 80



1. Carbon credit pricing by types
https://8billiontrees.com/carbon -offsets -credits/new -buyers -market -guide/carbon -credit -pricing/
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https://8billiontrees.com/carbon-offsets-credits/new-buyers-market-guide/carbon-credit-pricing/
https://8billiontrees.com/carbon-offsets-credits/new-buyers-market-guide/carbon-credit-pricing/


̕ ᾼ χ Ӿ ι ὴᾣҐ῏ֺẙ

̕ יּת

̕ ԁᵃ וּ ѳᾦ‛

̕ ⁞ Weitzman ḧתεWeitzman ε1974ζᴣHepburn ε2006ζζι ῼ Ҩ Ṫ
ԏι ῼҨ ֺ ṪԏιҨ Ӊ ᾦꞌ ᷂
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CDǛ ǜ TaxǛ ǜ ABCDǛ ǜQǛ

̋ Ǜ ABCD Ǎ CD

̋ Ǎ Ǜ
1. CD Ǎ
2. 以Tax做為核配量之初始核配價格，並做為拍賣之價格下限
3. 另訂價格上限做為安全閥（safety valve）

碳稅與碳排放交易制度的搭配
短期採碳稅、長期採碳排放交易，搭配碳稅
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Å ԇԊ εpublic goods ζ

Å Ԋҕớεnon -rivalζχ╦ ￼ ᾦ ј ╦ Қ ѳᶭז

Ṉ

Å ὴҤớεnonexcludability ζχ │ᶈἩ іὴҤιἆὴҤ￼ἄ 

Å ᶑҕԎἄ ᾉӝ ︢ᴾᴀ Ҩ εfree rider 

problem, beggar - thy -neighbor policies ζ

Å ӧᴎ ιᴿ Ҩᴿ ￼ַ Ӿι ả Ԏ Ӯ￼ ү

εINDCζ

Å Ӕệ ӧᴎ ￼ᴿ Ҩ᷂ ᵓ ιץὐṱ ḧ

ԇԊ ת
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Åּתי ֹᾤ

Å ӧ εClimate Club ζᴵҨ ᶑҕԎἄ￼

Å χ ᵃ ￼ ι ᾠ Ӕּזιḅḧ

↓

Å χ ￼ ᴭ ז

ἆḅ ￼ ᶫ
Å ӧ εclimate club ζ

Å Barrett, S ε2003ζ. Environment and Statecraft: The Strategy of Environmental Treaty -making. Oxford University Press.

Å Victor, DG ε2006ζ. Toward effective international cooperation on climate change: Numbers, interests and institutions. Global Environmental 

Politics, 6 ε3ζ, 90Ɋ103. 

Å Victor, DG ε2011ζ. Global Warming Gridlock: Creating more Effective Strategies for Protecting the Planet. Cambridge University Press.

Å Nordhaus, W. ε2015ζ. Climate clubs: Overcoming free -riding in international climate policy. American Economic Review , 105ε4ζ, 1339-70.

Å Nordhaus, W. ε2021ζ. Why Climate Policy Has Failed. And How Governments Can Do Better. Foreign Affairs, October 12, 2021. 

Å Daigee Shaw, Yu -Hsuan Fu ε2020ζ Climate Clubs with Tax Revenue Recycling, Tariffs, and Transfers, Climate Change Economics, 11 ε4ζ.

ԇԊ ת
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碳價
（美元
/tCO2e ）

碳稅

ETSs

排放交易（ETS）與碳稅（Carbon Tax ）的價格與實行國家

溫升限制在2℃的2030 碳價範圍
美元 63-127 / tCO2e

ǛWorld Bank (2024)
State and Trends of Carbon Pricing 2024

溫升限制在1.5℃的2030 碳價範圍
美元 226-385 / tCO2e



ǛWorld Bank (2024)
State and Trends of Carbon Pricing 2024

2022 年碳價收入的用途

氣候與
自然

移轉家戶

統收統支

其他

移轉家戶

統收統支

氣候與自然

其他



2021 年各國碳價收入的規模與用途

ǛWorld Bank (2023)
State and Trends of Carbon Pricing 2023

EU ETS:43.4%

英國: 9.5%

德國: 8.7%

美國: 5.5%

紐西蘭: 1.4%

法國: 9.3%

加拿大: 8.5%

瑞典: 2.6%

日本: 2.4%

挪威: 1.8%

其他: 6.9%

46%: 專款專用

29%: 統收統支

10%: 還稅於民

9%: 減稅

6%: 其他

依國家別區分的
收入占比

依碳定價制度類型區分的
收入占比

依用途區分的
收入占比

ETS:70%

碳稅: 30%



ǛCSR@
https://csr.cw.com.tw/article/42240
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ᶹ ᵂע ῑ ╟ ὑᾄҏᾮ

國家 主要政策 說明

1993~1999 ǉ ̘ ̘ Ǌ

2001 ̘ ̘

1999 Ǎ ǉ ̘ ̘ Ǌ ̙
̙

2006 Ǎ ̙

2007

̙

1992 ǉ ̘ Ǌ Ǎ
̘ ǉ
Ǌ

2004 Ǎ ̘ ̘ ̙

1990
ǉ Ǌ ǉ Ǌ̙

1992 ǉ ̘ Ǌ
̙

在EU ETS以外、能源稅之
下，增加碳稅

在EU ETS及能源稅以外，
增加其他燃料新稅

92
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ἴᶼו Іהּ
A successful carbon taxes model in British 

Columbia, Canada

Åזὗᶽ ᶫ ק Ⱨᾳ╦
Å │εCarbon Tax Act ζ
Å2008ẉι ꞌϊ10Ӻז /⅛ CO2ὴᾣ
Å⅛ẉώ 5Ӻז ιֹ2012ẉ ιᶭ30ֹזӺז
₿
ÅҨ2012ẉѳ ᴣ≥ ι ԇ״∩≥

0.07Ӻז ᴣᾟҥ∩≥ ⁪1.35Ӻז
Å ԁ
Åᴝӊ↓ ѳ ᴣ ֫ ѳ ↓
Å GHGὴᾣ ￼ᵺ֫ѳѕ
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Å ᾅѦ ᴜ

Åᾤẗ ԅ ᾠ ↓

Å ӉἍệ ἆҲ

Å 2008ẉ │῎ ӉᾠԄḲẛ ӧ Ἅệ ԁ εamounts for low income

climate action tax credit ζ ιӠ ӉἍệḲẛԁ ι2009ẉ Ḋ ᾼ

Åᶡₔ ẽ ᴣӉ ṪӐ

94

ἴᶼו הּ | 
A successful carbon taxes model in British 

Columbia, Canada



Å ᶪ Ẽ
Å ἄᾦ

Å Ҡ Ὑ῾ ׁѳ↨Ẉι ћ ὗᶽԎҤז ֫ ⅝ι
ῶ῎ Ṯ
Åṏ ẽ
ÅBC ᾯ ṏ 2007Ɋ2013 ẉ ẉἄוּ ꞌ0.74βѳᾦ‛
Åṏ ι ὴᾣ ￼ṏ Ӊ ҎιԎҤ ṏ ώ

Å ᾰ χYamazaki, Akio. 2017. Jobs and climate policy: Evidence from 
British Columbia s revenue -neutral carbon tax. Journal of Environmental 
Economics and Management, 83: 197 Ɋ216.

95

加拿大卑詩省 | 碳稅
A successful carbon taxes model in British Columbia, Canada



Å ̣ ̤(the Foundation for 
Climate Protection and Carbon Offset KliK)

Å

Å 2030 50%

Å www.klik.ch
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Ḅӌӓⱴ ᾁψ
̡ ̢(The Swiss CO2 Act) (2000)



財政部

商業能源與策略部

Carbon Price Floor/Support

Climate Change Levy
Carbon Reduction 
Commitment

Climate Change Agreement
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複雜的英國碳定價制度
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日本不同階段之能源稅
Ǜ 2012 10 1

Ǎ ̣
̤ ̘
̘ Ǎ

̙
* 2012 10 1 Ǎ
̙

Ǜ ǉ2012a, 
2012bǊ 2012 ǍIshi
ǉ2001Ǌ 16.2̘Inada and Shimodo
ǉ2013Ǌ 5.2̙

日本的碳稅與能源稅也很複雜

Ǜ ̘ ̘ ǉ2022Ǌ̙ ̘ ̙ Ǎ73ǉ1Ǌ:1-
23̙
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* Ǎ 94-96 /tCO2eǍ NTD 24
/tCO2eǍ 289 /tCO2eǍ NTD 72.25 /tCO2e

日本的碳稅與能源稅

Ǜ ̘ ̘ ǉ2022Ǌ̙ ̘ ̙ Ǎ73ǉ1Ǌ:1-
23̙



歐盟與多國CBAM最新發展
̘ ̘ ̘ ̘
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歐盟CBAM

101

3. 初期規範產品與範疇

Å直接排放量：鋼鐵、 鋁、氫氣

Å直接+ 使用電力之間接排放量：電力、水泥、化學肥料

Å包含前驅物（precursors ）之排放量

4. 碳價

Å每周EU ETS交易價格的平均值

進口產品的

「隱含溫室氣體
排放密集度」
(embedded 

emission 
intensity)

(tCO2e/ 噸)

CBAM憑證 數量 價格

EU ETS

週平均價格

在出口國已支付
該國實施之相等

碳價之義務

繳交CBAM憑證
義務

調整後之繳交
CBAM憑證義務

進口產品
總噸數

繳交CBAM憑證
義務與調整

相關產品在歐盟
EU ETS的免費

配額排放密集度
（tCO2e/ 噸）

1. 立法文件

Å2023/05/16 CBAM Regulation
（CBAM 規則）
ÅOfficial Journal of the European 

Union pp.52 -104

Å2023/08/17 CBAM Implementing 
Regulation for the transitional 
phase （ CBAM過渡期申報義務施行
細則及附件）
Å2023/09/15 Official Journal of the 

European Union pp.94 -195

2. 實施時間

Å過渡期：2023/10/01 ŀ2025/12/31

Å正式實施：2026/01/01



英國CBAM（1/2 ）

1. 推動時程與相關文件

Å 2023/03/30 如何減緩碳洩漏風險的一
系列政策Ǎ 公眾諮詢ǉAddressing carbon
leakage risk to support decarbonisation Ǌ

Å CBAM̘ ǉmandatory 
product standards, MPSǊ̘

̘

Å 2023/12/18 2027 年實施CBAM

Å 2024/03/21 引入英國CBAM 公
眾諮詢ǉIntroduction of a UK carbon border 
adjustment mechanism from January 2027 Ǌ

Å Ǜ2024/03/21 ŀ2024/06/13

2. 實施時間 2027/01/01

102

3. 規範產品與範疇

Å直接+ 使用電力之間接排放量

Å包含前驅物（precursors ）之排放量

Å鋼鐵、鋁、化肥、陶瓷、玻璃、水泥、氫氣

4. 碳價

Å每季依產業別決定UK CBAM rate
（£/tCO2e）

ÅUK CBAM rate 考慮
ÅUK ETS拍賣價格

ÅUK ETS免費配額

ÅCarbon Price Support (CPS) Rate

Å化石燃料發電業者需支付

Å若ETS價格小於Carbon Price Floor (CPF) ，
則CPSRate=CPF-ETS價格



英國CBAM（2/2 ）

103

Ǜ
Introduction of a UK carbon border 
adjustment mechanism from January 2027
https://www.gov.uk/government/consultatio
ns/consultation -on -the - introduction -of -a-
uk-carbon -border -adjustment -mechanism

ǛÃ/tCO2e

https://www.gov.uk/government/consultations/consultation-on-the-introduction-of-a-uk-carbon-border-adjustment-mechanism


美國相關法案（1/4 ）

1. 《清潔競爭法案》（Clean Competition Act, CCA ）

1) 法案現況
Å 2022/06/07 Ǎ

(Committee on Finance)

Å 2023/12/06 Ǎ
(Committee on Finance)

Å

2) 實施時間 2024 2025 年（重新提案）

3) 規範產品與範疇

Å 直接+ 使用電力之間接排放量

Å 境內產業 境外22個產品類別Ǎ 碳密集
度課徵（carbon intensity charge ）
Å 化石燃料、精煉石油產品、石化、肥料、氫氣、己二酸、

水泥、鋼鐵、鋁、玻璃、紙漿和造紙、乙醇

104

4) 碳價

Å 55 美元/tCO2e

Å 5% 物價上漲率

5) 碳密集度比較基準

Å 平均碳密集度
ǉ適用百分率 100%Ǌ

Å 適用百分率每年下降2.5%

Å 適用百分率每年下降5%

進口產品
碳密集度

適用之美國產品
碳密集度基準

重量 碳價

Carbon Intensity Charge



美國相關法案（2/4 ）

2. 《PROVE IT 2023法案》(PROVE IT Act of 2023)

Providing Reliable, Objective, Verifiable Emissions Intensity and Transparency

1) 法案現況
Å 2023/07/06 Ǎ (Committee on Environment and Public 

Works)

Å 2024/01/25 Ǎ

2) 法案內容

Å 能源部與其他相關部會Ǎ 美國與其他國家生產的相同產品的排放密集度比較的研
究

Å 22類Ǎ 鋁、鐵等初級產品，原油、天然氣等化石燃料，銅、鈷等關鍵礦
產，鈾產品，精煉石油產品，以及太陽能板和風力渦輪機等清潔技術產品

Å Ǎ

105



美國相關法案（3/4 ）

3. 《外國污染費2023 法案》

（Foreign Pollution Fee Act of 2023 ）

1) 法案現況
Å 2023/11/02 Ǎ

(Committee on Finance)

Å WTO Ǎ

2) 實施時間 3

3) 規範產品

Å 能源產品：天然氣、石油、氫氣、礦
產、太陽能電池板和風力渦輪機等

Å 工業製品：鋁、水泥、玻璃、鐵、
鋼、石化產品和紙類等

106

4) 課徵方式

Å 進口產品 Ǎ 外國產品與美國生
產產品污染密集度的差異
Å污染密集度 美國國家實驗室 (National Laboratories)

Å費率

Å豁免情形
Å 差異 10%

Å 自由貿易協定
Ǎ 差異 50%

Å 國家安全需求

Å 國內需求 5%



美國相關法案（4/4 ）

4. 《MARKET CHOICE法案》
（MARKET CHOICE Act）

Modernizing America with 
Rebuilding to Kickstart the Economy 
of the Twenty -first Century with a 
Historic Infrastructure -Centered 
Expansion

1) 法案現況
Å 2018/07/23 Ǎ

Å 2019/09/26, 2021/05/07 
Ǎ

Å 2023/12/07 Ǎ

Å

107

2) 法案內容

Å 碳稅Ǎ

Å 境內 Ǎ 溫室氣體排放密集
產品 進出口 邊境稅調整（Border Tax
Adjustment ）

Å2025 年ǉ Ǌ 境內碳價 35 美元
/tCO2e Ǎ 5% 物價上漲率

Å Ǎ
Å 產品

Å邊境稅調整率 出口商退稅 通用計算方法

Å標準的碳稅＋CBAM制度



日本碳定價與CBAM
1. CBAM討論情況

Å 2021

Å Ǎ CBAM

Å Ǎ CBAM Ǎ
2021 基本原則

1) CBAM 符合WTO規定Ǎ

2) 產品排放量 Ǎ
國際規則制定與應用ǉ ǛISO Ǌ

3) CBAM Ǎ驗證規範產品所產生的
成本

4) 與相同立場的國家合作Ǎ Ǎ

Å Ǜ ǉ2021ǊẠ̌ ΐ ͯα
Ώ ͞ ΐ·͚Ή̤ Ǎ

https://www.meti.go.jp/shingikai/energy_environment/carbon_neutr
al_jitsugen/pdf/002_02_00.pdf 108

2. 碳定價實施情況

Å 碳定價制度

1. 全球暖化對策稅
Å 2012 Ǎ ̣ ̤

̘ ̘ Ǎ

2. 全國性的自願性排放交易制度
Å 1997

Å 2005 (JVETS)

Å 2008-2012

Å (J-Credit, JCM)

3. 地方性的強制性排放交易制度
Å 2010

Å 2011

4. 綠色轉型（Green Transformation, GX ）
Å GX-ETS

Å 2023 ŀ2026 自願性

Å 2026 強制性

Å 2033 拍賣

Å碳稅Ǜ2028

https://www.meti.go.jp/shingikai/energy_environment/carbon_neutral_jitsugen/pdf/002_02_00.pdf


臺灣CBAM（1/2 ）

1. 法源依據

《氣候變遷因應法》第31條

1 Ǎ 經中央主管機關公告之產品Ǎ 產品碳排放
量Ǎ 排碳差額Ǎ 減量額度̙

̘ Ǎ Ǎ

2 Ǎ

2. 可能違反之GATT與WTO貿易規範

GATT第11條 數量限制之普遍消除

1 Ǎ ̘ Ǎ不得
利用配額或輸出許可證或其他措施來新設或維持數量上之限制

GATT第3條 國民待遇原則

2 Ǎ應免除課徵超過對本國生產之同類產品所直接或間接
課徵之內地稅及任何種類之規費

109



臺灣CBAM（2/2 ）

110

3. 法條應適度予以修正

̧可能違反GATT第3條 國民待遇原則̨

1. 未 ̣ ̤
也負擔相關義務ǉ Ǌ

2. 排碳差額 Ǡ ǉ Ǌ

3. 減量額度的取得
1) 減量額度Ǎ 開戶費Ǎ

碳費 直接繳納碳費Ǎ 額外的
成本負擔

2) 減量額度 Ǎ 價格是不確定 Ǎ
碳費固定不變Ǎ 競爭上的不公平

3) 減量額度的價格超過我國碳費課徵的費率 Ǎ
Ǎ ̙ Ǎ

Ǎ 代金
Ǎ 代金的金額是否相當於國內的產品所繳納的碳費

̧可能違反GATT第11條 數量限制之普遍消
除̨

Å如果減量額度的數量有限Ǎ
Ǎ 無法進口

̙ 進口的
數量限制

̧溫室氣體管理基金的收入來源̨

Å 減量額度
Ǎ Ǎ

Ǎ 主管機關可以從本條所取得的收
入將會只剩下依照第二項所收取的代金
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2015 Ẉᾜ ײַ Ḯ ᴢ Ᵽ←
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ƴָא σ2050 Ẉ Ḯ ὑᾄι 4

ƴ ι 5ι28-30
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Mechanism, CBAM βι 31
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氣候俱樂部Ǎ ̘
ǌ ETS

ω相同的碳價格
ω碳邊境稅
ω綠色氣候基金 Green ClimateFund 
ω ǛShaw and Fu (2020)
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Roads to Net -Zero
A Win -win Strategy for 

Taiwan
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