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Global mean temperature keeps rising
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High climate risk affects ‘your consumption’!
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Emergent constraint on crop yield response to warmer temperature from field experiments, Nature Sustainability, 2020
A bitter cup: climate change profile of global production of Arabica and Robusta coffee, Climatic Change, 2015

Vulnerability to climate change of cocoa in West Africa, Science of the Total Environment, 2016
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Climate change will jeopardize your beer consumption
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Source: Decreases in Global Beer Supply Due to Extreme Drought and Heat.” Nature Plants, 2018
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Top 10 Beer Consumption by Country (106L)
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Research Method Framework
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Changes in beer consumption and price under increasingly
severe drought-heat events
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Ratlonal of emission peak and neutrality?

GDP/Wealth/Happiness?

A= 4

A K
A % % AR B0 R Sy
Volatility peaks

Temporary peaks due to economic decline

BRHFAE

CO, emission

BRI M
P Emission peak
KR

Platform period:

/I. /) ﬁ & dg~
I AL % AR G 2 R 1R long or short

é;. a9 'E‘ 2 L?’E/)ﬂ\j%l;ﬁi l;] ﬁi‘%"&
Highly relying on fossil fuel:

economy and emissions grow in parallel /Eﬁ‘l’ﬁﬂzf?‘gvﬁliﬁi

Carbon neutrality = Net-zero emission

>



CO, emissions (108tons)

COHE# (f2tCO,)

| Carb

on Emission

cro L. ERRBREIRRISEL

120

100

80

60

40

N
o

0

A ¢ 11
MALCUU

Comparing emission targets and effort

China peak 30 years China
P EzEE  30F st fo
€ >
/-/ U.S. net-zero emission
EU carbon neutrality
EU28 k Us. pea}/ >40 years 9% }%/?’tjﬂij}’i
ca 2 O A WLy
P £ E sk % >40 4 T 3.5 o Fo
EU28#% 5 4% w<—\f\~, >
NS € : "
= . >704 |
| I >70 years I
| i [
| I
| I [
| ; I
1970 1980 1990 2000 2010 2020 2030 2040 2050 2060

===hE China =——3F USA -—EU28



Carbon Emission 137E§E‘iﬁ./i+£ljﬁﬁ.¢*u )
‘ Accounts & Datasets ] 37 Countries/regions has committed (or plan to)
carbon neutrality
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Among the 137 countries/regions, more
than 75% are developing
countries/regions
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The 132 countries/regions accounts:

75% of global CO, emissions,

60% of the global population,
= Others ' and 75% of global GDP.
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CARBON EMISSION ACCOUNTS AND DA’
"~ FOR EMERGING ECONOMIES

EUP TO-DATE ENERGY, EMISSION AND SOCIOECOﬂﬁ OUNTING INVENTORIES
-. FORALL DEVELOPING COUNTRIES, REGIO CITIES.

Data Download

https://www.ceads.net.cn/ (H3hR)
https://www.ceads.net (English)
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Hohhot 2010 Mt

VToul Final Consumption B 60.24 0.02 0.00 121 0.28 0.00 0.00 0.12 0.00 0.00 0.00 4.26 0.05 0.07 0.02 0.00 185 0.00 0.00 0.0 5.00 7315
Fazming, Forestry, Animal Hnsbandf_v_. Fish«y & Water Conservancy 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 039 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.43
Coal Mining and Dressing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.03
Petroleum and Naruri Gas Extraction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
Ferrous Metals Mining znd Dressing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
Nonferrous Metzls Mining znd Dressing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
Noametal Mincrals Mining znd Dressing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
Other Minerals Nimmg and Dressmg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 [ 0.00
Logeing and T: of Wood and Bamb 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 P | 0.00
Food Processing 1.0 [ 0.06
Food Production S )0 | }
Beverage Production /Ejll’: j# F Z‘i ,‘i. i ém /\ 2 O ﬁ‘:lj Ab ;‘ ‘:"j )0 T i
Tobacce Processing ﬂ 77 F] b 2.0 )
Textile Industry )\ / - AN n ) 3.0 r 4
Garments and Other Fiber Products < N < 1.0 l L
Leather, Furs, Down and Related Products /\ 4= v = I - A 4 )0 )
Timber Processing, Bamboo, Cane, Palm & Straw Products 7 ] 4 T N a ] ! \ D 2.0 \ o )
Furniture Manufacturing n ).0 o ' )
Papermalking and Paper Products ).0 ' 2
Printing znd Record Medium Reoroduction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 . )
Cultural Educ 0.00 0.00 0.00 0.00 0.00 0.00 0.0 c \ t )
Petrolearn Pro 0.03 0.00 0.00 ° o ° ° 0.00 0.00 0.00 0.0 | i
a4l sectors w ow oxEMissions from fossil fule consumption & & o o 1
Medical and P 0.00 0.00 0.00 0.00 0.00 0.00 0.0 | '
Chemical Fiber 0.00 0.00 0.00 0.00 0.00 000 0.0 0.00 0.00 0.00 0.00 000 0.00 0.00 0.0 ' a )
Rubber Products 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 e ! )
Plastic Products 0.00 0.00 0.00 000 0.00 0.00 0.020 energy types 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 | )
Nonmetal Mineral Products 0.50 0.00 0.00 0.0L 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.0 !
Smelting and Pressing of Ferrous Metals 0.00 0.00 0.00 0.00 0.00 0.00 0.0. - ek £ 5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 I 7
Smelting and Pressing of Nonferrous Metals 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 s | }
Metal Products 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 | )
Ordinary Machinery 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 \ 13
Equipment for Special Purpose 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. | .00
Transportation Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 S ' 0.00
Electric Equipment and Machinery 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 2 0.00
Electronic and Telecommunications Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.co 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
Instruments. Meters Cultural and Office Machinery 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00
Other Mznufzcturmg Industr_v 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 9 0 0.01
Scrap and waste 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0 0.00
Flectric Power, Steam and Hot Water Production and Supply 4928 0.02 0.00 0.14 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.00 092 0.00 0.00 0.0 ofll 04
Gas Production and Snpply 0.36 0.00 0.00 0.0t 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.0 0.00 0.61
Tap Water Production and Supply 0.03 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.03
Construction 032 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.00 0.32
Transport. Storage. Postal & Telezommunications Services 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 233 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.0 0.00 3.8
Wholesale, Retail Trade and Ca[edng Service 1.98 0.00 0.00 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 082 0.00 0.02 0.00 0.00 0.11 0.00 0.00 0.0 0.00 4.00
Other 123 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.51 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.0 0.00 1.83
Urban 2.68 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.03 0.00 0.00 024 0.00 0.00 0.0 0.00 3.06

| Rual i 223 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02 0.00 0.00 024 0.00 0.00 249 |




CO2 Emissions (Mt)

16000

14000

12000

10000

8000

6000

4000

2000

| Carbon Emis

Accounts & |

2000
6% 1%8%

2010
4%I1%3%

2020 » Cement Process » Natural Gas

4%1%] % Other Petroleum Products ' Refinery Gas
nLPG u Fuel Oil
m Diesel Oil m Kerosene
® Gasoline ® Crude Oil
® Other Coking Products ® Other Gas
m Coke Oven Gas m Coke
Briquettes # Other Washed Coal
® Cleaned Coal m Raw Coal

[ Annual growth rate 1.0%

= Agriculture ®E Mining I .
B Manufacturing O Electricity and heat l
O Service E Resident

=R
Annual growth rate 2.6% ; —
= -

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

www. ceads. net. cn

- China Carbon Emission Accounts 1997-2020
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mutually verified and cross-
checked with  various  industry
associations. The emission accounting
data can accurately reflect the historical
development and current characteristics
of carbon emissions in key industrial
industries in China.

Data is



Carbon Emission
Accounts & Datasets

300+ city level emission dataset
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CEADs organized several summer camps and
implemented “data crowdsourcing” to compile
emission data for 300+ prefecture-level cities
in China from 1997 to 2018. All data are open,
transparent, verifiable and free to obtain from
CEADs website



Socio-Environmental Datasets for emerging economies
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Annual Report 2021 for Carbon Dioxide Emission Accounts of Global Emerging Economies
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Global refinery point source emissions Global steel plant point source emissions 5000+ % &

for nearly a century (1600+) of 16 kinds of smelting processes Global cement plants’ emissions of

20,000+ points 5000+ points




Daily CO, emissions (Mt CO,)

Daily CO, emissions (Mt CO,)

Daily CO, emissions (Mt CO,)

Carbon Emission
Accounts & Datasets
for emerging economies

Near real-time carbon emission monitor
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Since its establishment in 2016, CEADs has been widely recognized internationally, and its international influence has been

increasing. 296 foreign-language documents mentioning or using "China Carbon Accounting Database (CEADs)" have been
published by June 2022, respectively from research institutions in more than 20 countries, and the cited documents have been
increasing year by year, covering many fields such as physics, engineering and technology, economic and trade.
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@ oz oase: - From production to consumption approach

Two sides of the same coin

World toy consumption

World toy production




Carbon Emission
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Source: ” Mapping flows of embodied emissions in the global production system.” Environmental Science & Technology, , 2011



Embodied carbon emissions in global trade

The carbon emissions generated in developing countries during the production of products finally consumed in the
developed countries can be seen as a transfer of carbon emissions from developed countries to developing ones.
This ‘embodied carbon emission' is of great interest as it relates to the international responsibility for carbon
reduction.
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Top 10 global emission flows. Western countries are =

the main consumers for Chinese exports, with the US
consumption resulting in 366Mt of embodied carbon
emissions in China’s production for exports. Emissions embodied in trade between Global South has

increased 3 times from 0.47 Gt in 2004 to 1.5 Gt in 2017
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The global supply chains of multinational companies are responsible for
nearly a fifth of global CO, emissions
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Source: Embodied carbon emissions in the supply chains of multinational enterprises, Nature Climate Change, 2020
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