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2024.10.23 2022.12.28

• De-Growth hypothesis 

•  (Environmental Kuznets 
Curve)

• Double dividend hypothesis

• Green growth: (UN, OECD, 
Earth Summit)

• SDG: Decent Job and Economic Growth
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Source: Huang (2022), “Strategic policies toward net-zero transition and 
the impacts on labor market.” Invited keynote speech at the APEC 
HRDWG Labor and Social Protection Network Meeting. May17, 2023, 
Detroit, U.S.A.

0

5

10

15

20

25

0

50

100

150

200

250

300

C
O

2
in

te
ns

ity
 o

f G
D

P
Em

is
si

on
 p

er
 c

ap
ita

C
O

2
em

is
si

on
 fr

om
 c

om
bu

st
io

n 

GDP per capita
CO2 CO2/
CO2

GDP CO2 CO2/

EKC

EKC of CO2 emission and carbon 2 emission a
intensity

Carbon 
intensity of GDP

Source: Huang, Chu and Yang (2023), “Linkages between circular economy 
development, GDP growth and CO2: Does GDP growth boost CO2 emission?” 
Selected paper presented at GEM-2023 | Boston, MA | March 06-08, 2023.

2025/2/7 20250707- 6

2005 

 
SIM1 SIM2 BAU

2005 267,851 267,851 275,854

2020 270,337
-2%

270,337
-2% 292,638

2025 248,268
-10%

248,268
-10% 287,035

2030 206,890
-25%

206,890
-25% 278,890

2035 179,305
-35%

151,720
-45% 269,175

2040 151,720
-45%

131,687
-55% 258,551

2050 124,134
-55%

86,110
-70% 236,261

0

50000

100000

150000

200000

250000

300000

350000

2005 2020 2025 2030 2035 2040 2050

G
H

G
 

BAU 

206,890

236,261248,268
270,337

 1 3 2020 2025 2030



Hernandez, Monica. “The labour market impact of 
international trade: Methodological approaches for macro- and 
meso-level assessments.” Working Paper, ILO, Geneva. 
https://www.ilo.org/legacy/english/intserv/working-
papers/wp013/index.html

•
Cointegration regression

Error 
correction model, ECM

• Time-varying coefficient 
(TVC

synergic effect
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2025 2030 2035 2040 2050

SIM1 SIM1-ad SIM2 SIM2-ad SIM1 SIM1-ad SIM2 SIM2-ad

2025 30,832 30,774 30,832 30,774 

2030 103,481 103,155 103,481 103,155 

2035 161,904 161,169 212,342 211,379 

2040 228,144 226,735 267,500 265,848 

2050 322,639 319,387 408,002 403,889 

1. ad 2024

(2009)

(2021)

(2023)

(2015) Green jobs are decent jobs that contribute to 
preserve or restore the environment, be they in 
traditional sectors such as manufacturing and 
construction, or in new, emerging green sectors such 
as renewable energy and energy efficiency.

(2023)

ILO (2005). “Green jobs reduce the 
consumption of energy and raw materials, 
limit GHG  emissions, minimize waste and 
pollution, protect and restore ecosystems 
and enable enterprises and communities 
to adapt to climate change. In addition, 
green jobs have to be decent [i.e., fair and 
dignified].”

(2022)

(2009)

(2019)

(2023)

(2024)
2024.10.23 12



13

Defining green jobs:
top-down and bottom-up approaches

Source: OECD (2023), Job Creation and Local Economic Development 
2023: Bridging the Great Green Divide. OECD Publishing, 
Paris, https://doi.org/10.1787/21db61c1-en.

14

Source: World Economic Forum (2023), Future of Jobs Report 2023. (The findings, interpretation and conclusions expressed in this 
work do not necessarily reflect the views of WEF.)

1) 2023
2) 5
3)
4) AI 5

5) 5
23%

6) Human-machine frontier / /
66%, 34% 2027 42% 35%

65%
7)

2030 3000
8) analytical thinking creative thinking 5

44% 60% 2027



1. Renewable Energy Generation  
2. Energy Efficiency  
3. Energy Trading  
4. Research, Design, and Consulting 

Services 
5. Agriculture and Forestry   
6. Recycling and Waste Reduction  
7. Transportation 
8. Green Construction 
9. Energy and Carbon Capture 
10. Environment Protection 
11. Manufacturing 
12. Governmental and Regulatory 

Source: Dierdorff et al. (2009), “Greening of the World of 
Work: Implications for O*NET®-SOC and New and 
Emerging Occupations.”

2025/2/7

Five green careers 
Clean energy engineerCleanCC
Eco

ean
oo-

n energynean
oo--builder
The ILO predicts that there will be 6.5 million jobs in 
sustainable construction by 2030, making it the 
second-fastest growth sector behind clean energy.second fastest growth sector behind clean energy.

Recycler in the new ‘circular economy’
The ILO predicts that almost 6 million jobs can 
be created by moving away from an “extract-
manufacture-use-discard” model and instead 
embracing recycling, reuse and repair with an 
emphasis on waste management (recycling) and
services (repair, rent).services (repair

Urban farmerUrban farmerUU
Sustainability expert

Zurich Insurance Group (2023). Adapt and Grow. Annual 
Report 2023. 20250707-

• /
• AI 
•
•

•
•
•
•

•
•
•
•
•

•
•
•

•
•
•
•

•
•

2024.1.11 , https://elsajj.com/nd/
2024.2.1

https://futurecity.cw.com.tw/article/3348
2023.7.21

https://www.storm.mg/lifestyle/4831106



Source: Valero, Anna (2024). “Net Zero and the Labour Market: 
Evidence from the UK.” 

Source:

A projection of the demand for green 
jobs toward net zero transition in 
Chinese-Taipei

Huang Chung-Huang, Professor Emeritus, National Tsing Hua University, Chinese Taipei

HRDWG Self-Fund Project • Taipei, Chinese Taipei • 2 Sep. 2024

Agenda Item: Keynote Speech 2 



A New Approach to Estimate the Impacts of GHG Emission 
Reduction on the Long-term Demand for Green Jobs

TamayaA AERE 2025 Summer Conference: Climate Change - Policy May 29, 2025

Yu-Yuan Shih        Chin-Wen Yang        Chung-Huang Huang*        Shin-Cheng Yeh

20

Econometrics

CGE

In-depth 
interview

ARDL
in-depth interview

1500 38
NZE
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2025 2030 2035 2040 2050
Total 30,774 103,155 161,169 226,735 319,387 
GW1 15,908 53,324 83,314 117,207 165,102 
GW3 34,607 116,003 181,243 254,976 359,168 

JL -19,741 -66,173 -103,388 -145,448 -204,883 

2025 2030 2035 2040 2050
Total 30,832 103,481 212,342 267,500 408,002 
GW1 15,938 53,493 109,767 138,280 210,910 
GW3 34,672 116,370 238,790 300,818 458,821 

JL -19,778 -66,382 -136,215 -171,598 -261,729 
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*Fastmarkets. 2025/6/11. CBAM is coming – can steel and aluminium supply chains bear the costs?
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Dragon Bravo Fire Near Grand Canyon Grows into 'Megafire' and Even Creates Its Own Weather

12
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191 143 43

( CO2/ )

CO2 3 5

15



17
• ICAO https://www.icao.int/Newsroom/Pages/States-adopts-netzero-2050-aspirational-goal-for-international-flight-operations.aspx
• ACI https://aci.aero/2021/06/08/net-zero-by-2050-aci-sets-global-long-term-carbon-goal-for-airports/
• IATA https://www.iata.org/en/programs/environment/flynetzero/
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ICAO 41 https://www.icao.int/Meetings/a41/Documents/Resolutions/10184_en.pdf

A41-20

• 1.5 C
• 2050 (LTAG)
• (SAP)
•

A41-21

IC
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• COVID-19 2019-2020
2019

A41-22

(CORSIA)
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✓ ✓
✓ ✓
✓ ✓
✓ ✓

20
1 ICAO LTAG https://www.icao.int/environmental-protection/LTAG/Documents/REPORT%20ON%20THE%20FEASIBILITY%20OF%20A%20LONG-
TERM%20ASPIRATIONAL%20GOAL_en.pdf
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(1)

(2)

(3) (4)CORSIA

22

CORSIA
(MRV)

ICAO
CORSIA CORSIA

ICAO CORSIA https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx



23ICAO CORSIA https://www.icao.int/environmental-protection/CORSIA/Pages/default.aspx
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(Airport Carbon Accreditation)

(Airport Carbon Accreditation)
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中華航空永續長 簡歷資料

中文

(英文)

姓名

鄭 智 仁

Ren C.J. CHENG

現職 中華航空永續發展中心 永續長

學歷
 英國約克大學 環境經濟與管理 碩士

 國立成功大學 土木工程學士

主要經

歷

 IATA 永續暨環境諮詢委員會委員 (現)

 中華民國大氣層保護協會 常務理事 (現)

 環境部淨零綠生活大聯盟諮詢小組 委員兼副會長(現)

 中華航空公司企安室環境部經理、永續發展中心經理

 中華民國台灣飛行安全基金會 技術法規委員會委員

 經濟部專研中心氣候變遷研習班講師

 IATA CORSIA、碳工作小組成員

 環保署低碳生活技術與資訊諮詢委員

 智庫/顧問公司部經理

 政府、企業氣候變遷/溫室氣體專案 主/協同主持人、專案經理

 環保署UNFCCC COP12~14 觀察團成員

專長
(依重要

程度排

序)

 企業 ESG 永續發展

 企業環境暨能源管理

 氣候變遷減緩、調適及碳風險政策/策略規劃及管理

 認/驗證管理、機構評鑑

 環境影響評估、生態調查評估
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( 9,961 1,619 )

The best carrier from Taiwan
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21

-

(EMS/EnMS)

12

2011

ISO14001/50001/14064-1

TCFD 

(SDGs) 70~80 KPI (2025 76 )
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A321neo

15% 75% NOx 50%

50%

2017 A350/A321 
neo

2023 SAF

AAPA 12
2024 47,204

SAF 

20232021 20242017

A350-900 10%SAF 

A321neo
10%SAF 

SAF

SAF 

20

2025

SAF 

KHH
SAF
SAF 



—

2023

2019

2018

2016-7

2030 10%

365kW

99 kW

/

2016

− 1
−
2018
2030 10%

2025 178kW

21

22

2012 IAGOS* (PGGM)

IAGOS: In-service Aircraft for a Global Observing System,

IAGOS

2023/12 18,705

•
( )

• WMO

•

•

ϮϬϮϬ ϳϳϳ&�

•2020 777F 
IATA 

777F
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15% 75% 787 A350 

( iPad )

738
A321neo

/ 
4K / 

A321neo A321neo
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App

e

•

•

•

•

Refuse •

•

•

•

Reduce

•

•

•

Reuse •
•

•
•

Recycle

•

•

Recover

- 5R -
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ECO TRAVEL

ECO Travel
2013 Climate Impact Partners
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/

2022~2024 (SkyTeam)

2024
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SAF
/MOU

SAF
SAF
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(SAF)

ESG
( SBTi DJSI CDP)

2025
SAF 

SAF 
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SAF 

SAF
 ( 3) 

SAF SAF ICAO
CORSIA

SAF
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2050
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200

2050 1.5 C
30%2000

1000

3000

IIPCC

7.4



www.ipcc.ch

IPPC,GLOBAL WARMING OF 1.5 C



climatenexus.org



•

•

•

•

•

•

•
•

•

•



•

•

•

•

•

•
•
•

 



•

4

2050

2050 2022

( 21 22 )

•
•

( 25 )

•
•

( 39 )

•
•

( 28 )

•
•

( 23 )

•
•
•

( 31 )

•
•
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2050 2022

2050 2022
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carbon neutrality  Carbon Net Zero

, , 2024)

emoval)
(carbon offset)

/



202025
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/ Maritime Aviation

1. 
EV

SAF

2. 
EV
TCO

SAF
30%

3. 
/ SAF

4. 
IMO EEXI/CII ICAO CORSIA EU 

ETS

5. 

6. 

EV
SAF

AI
CII

ESG
Sea Cargo Charter

EV IMO /ICAO SAF





• AMS-III.C.—

SAF

ESG
Scope 1/2/3

SBT

ESG
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ESG
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