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Udit Gupta, Young Geun Kim, Sylvia Lee, Jordan Tse, Hsien-Hsin S. Lee, Gu-Yeon Wei, David Brooks, Carole-Jean Wu. "Chasing 2
Carbon: The Elusive Environmental Footprint of Computing." In IEEE MICRO special issue on Top Picks from the Computer
Architecture Conferences of 2021, May/June, Vol.42, Issue 4, pp.37-47, 2022.
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https://www.supermicro.com/white_paper/white_paper_Liquid-Cooling-Solutions.pdf
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Net zero means making all feasible carbon reductions
then balancing the rest with carbon removals
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https://go-positive.co.uk/net-zero-roadmaps
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Net zero means making all feasible carbon reductions
then balancing the rest with carbon removals

0.3~ 0.8 Gtons by 2030 2.6-5.3 Gtons by 2030(BCG 2021)
0.8-2.1 Gtons by 2030(PwC 2019)
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Activity CO2 produced (grams)

Google Searches (4 per day) 0.8
Residential Sources of Cooking (fish and chips) 3215
" Virtual Meeting 1hr 1000

Greenhouse Emissions -
Using Computer 8 hr 686
Making a tea or coffee (a cup) 71
and Cooling NFT transaction 48000

17%

https://www.goodbyecar.uk/blog/emissions-of-

Transportation %tnheefrgc%?ee dal IY'aCtIVItleS
28% 15%
USA per capital (yearly) 17.6 tons
Taiwan per capital (yearly) 11.9 tons
Stuff You Buy China per capital (yearly) 8,1 tons

26%

https://ourworldindata.org/
Source: Union of Concerned Scientists (2019) j(hﬁi%';‘ﬁ*}k& EE‘E@E}%[&L[QE — 389[[EEE:
B R AR S Ry 285 B A
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350
Virgin Feedstock ; ; W CAF8
“[-}, — Reliable Products ~— 300 B CF4
Recycled —— ..q_“
Feedstock MANUFACTURING PLANT WaSte © 250 = NF3
X 2
| = 150 B CH2F2
‘ (o)
Mostly/Only — & —— Reliable Products o 100 = CHF3
Recycled T ith et
Feedstock  \ANUFACTURING PLANT — S ®N20
CO2e Reduction O 50
Al Optimization 0 m CH4
Figure 5-2. Al enables manufacturers to adapt to recycled ‘b° 09 \\\ <° @ <°
feedstock. Factories typically address the increased variability Vv (0 C
of recycled feedstock by planning for the “worst case” AC
scenario; this leads to unnecessary waste and excess
emissions. Instead, factories can use Al to optimize operations elﬂ!i!E%(PPAC E) ﬁ*ﬁ
: : POWER-PERFORMANCE-AREA-COST-
and produce equally reliable products with net CO2e
e ENVIRONMENTAL SCORE
https://www.imec-
ICEF Al for Climate Change Mitigation Roadmap (Second Edition) int.com/en/articles/environmental-footprint-

ic-cmos-technologies
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Closer Look: Hydrogen as an Energy Source for Data
Centers | Data Center Frontier



https://www.datacenterfrontier.com/energy/article/33002413/closer-look-hydrogen-as-an-energy-source-for-data-centers
https://www.datacenterfrontier.com/energy/article/33002413/closer-look-hydrogen-as-an-energy-source-for-data-centers
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https://esg.tsmc.com/csr/ch/update/greenManufacturing/caseStudy/29/index.html?utm_source=chatgpt.com
https://esg.tsmc.com/csr/ch/update/greenManufacturing/caseStudy/29/index.html?utm_source=chatgpt.com
https://esg.tsmc.com/csr/ch/update/greenManufacturing/caseStudy/29/index.html?utm_source=chatgpt.com

Using Al to decarbonize

buildings | McKinsey
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https://www.mckinsey.com/industries/real-estate/our-insights/a-new-way-to-decarbonize-buildings-can-lower-emissions-profitably#/
https://www.mckinsey.com/industries/real-estate/our-insights/a-new-way-to-decarbonize-buildings-can-lower-emissions-profitably#/
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Split of emission sources by value chain (%) @ Landuse @ Heavy industry Transport @ Other

-
Freight
Other materials Textiles &
garment E

Agriculture

Cotton

Chen#plastlcs

Deforestation {:henfplastlcs

| |
Food Construction Fashion FMCG

Electronics Prof. services

Note: FMCG = fast-moving consumer goods Source: BCG Auto

S WEE, Net-Zero Challenge: The supply chain opporturity, 2021
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PNERY . - | Less material usage and _
. E E HE ; E] b Material and process efficiency / f i < €10/t COe
EhEE
| E E ALY Eb @ Renewable power >>> :lo;\fesfoflfa?’mwl’i'ig}ewabb Sources < €10/t (:029 _
b= L ¥ (| Fi & /
Heat from renewable sources £10-100/ CO.o
5}: - Renewable heat ;';.'/ (e.g. biomass, power) €10-100/t CO,e _
g i
« BARER
N “:‘ New production processes
: N : €10-100, I
[ %’?& 7|">|' iii} }ﬁ ew processes f{; (e.g. H,-DRI for steel)
L s \
L Eﬁ }ﬁzz . g 7 Nature-based solutions /"}> Avoiding ?"jfo"slsetaﬁof‘- ’ €10-100/t CO.e _
more sustainable agriculture
0 n Transport: switch to green
O Fuel switch >>> fuels, batteries, hydrogen > €100/t CO,e Il
\\ Capture carbon and recycle
Carbon capture f-',> or store it underground DEkIiCne [ |
o

dy in 5-10 years Wl
Source: BCG Ready today I
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