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The greatest threat to humanity today is climate change. In the short term, extreme weather patterns
prevail, while in the long term, it could lead to ecosystem collapse due to the reduction in biodiversity.
To tackle this, over 130 countries worldwide, including major advanced nations, have pledged to
achieve carbon neutrality by 2050 to combat climate change.

Carbon neutrality refers to achieving a net zero emission of greenhouse gases, including carbon
dioxide, through measures such as expanding clean energy usage, enhancing energy efficiency,
CCUS(Carbon Capture Utilization and Storage) and so on. The technology supporting carbon
neutrality and addressing climate change is referred to as “climate technology.” The climate
technology industry not only plays a crucial role in addressing climate change but also attracts
attention as a future growth driver for advanced nations.

In recent years, software (SW) technologies, driven by significant advancements such as big data
and Al, have led innovations across various industries. SW technology also plays a important role in
the climate technology industry. Particularly in the energy sector, which accounts for approximately
87% of domestic greenhouse gas emissions (as of 2021), SW helps support stable renewable energy
supply by reducing the uncertainty, and enhances energy efficiency in industries, buildings, and
transportation. SW is already actively contributing to achieving carbon neutrality (SW for CN) and is
expected to play an even more significant role in the future.

However, the increasing power consumption by the SW industry due to digital transformation and
widespread adoption of Al poses another challenge. The annual power consumption of data centers
is approximately 460TWh as of 2022, which is similar to the national annual power consumption of
countries like France(425) and Germany(490). Therefore, achieving carbon neutrality is necessary for
the sustainable growth of the SW industry (CN for SW), including Al and big data, which are emerging
as key drivers of national competitiveness. This can be achieved through low-power Al chips and data
center greening efforts.

This report explores SW technologies and companies supporting carbon neutrality in the energy
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sector, the primary source of greenhouse gas emissions. It identifies companies demonstrating
success in renewable energy(Sixtyhertz), Al chips(Rebellion, SAPEON, FuriosaAl), data centers(Google),
SW development (Green Software Foundation), and building(EnergyX) sectors. Through case studies,
it examines the effectiveness of SW technologies in addressing climate change and derives policy
implications to facilitate the more proactive adoption and deployment of SW technologies for
achieving carbon neutrality.
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K JZISWRHTHOl|M FHSE SW EFAZEE SCP Al AHH >>

=] SCI= SW 7I5(R) 3Lt 243t 2 HHE(0)2 JHICIE HHE(M)2| ez Fel:

SCI = (O +M) perR = {(E*I"RS) + (TE*TS*RS)} per R
=13

- 2% HIE(0)2 SW2t 29 Al, st EIAHIER, SWE ZS3he HW T3 AH|2HE), XI9 7|gko] o)
EAZE(), HW AH AFBHIS(RS)S] 522 £F
* HW 1= AH|ZHE)2 HIO[EfIIE], ZHE0t(eg, VM/Node), HEAfH|A(e.g, APl 2F, Ml d otF), +
AC 59| AHOR HY
* K 71gte] ShA| Bra ZE()= OUX] 1kWh 4B|E ditE = EABHER, e HW2E AR8dhs H20|
HBE XIS Hol| ofoh 2F

[E 7] UBS2| SCI A|AF 2 51 Za}

Central Application National Gird Central Application
Data source
Database Database Database
At 2gul= = | oldZI(E) x | SHARAZE() | x | XK AFE HIE(RS)
EXedl A (2.67kg) = | 13.6kwh x | 0.5kg/kWh x | 0.39
Xpatete| e (24.80kg) = | 49.6kwh x | 0.5kg/kWh x |1
1b) ¢zt 2HHE
Azt 2= = ARt 2gbi= x | AZEARSAIZE
EXtd o4 (23,389.2kg) = | 2.67kg x | 8760 hours
Xpaterz| 4 (217,248kg) = | 24.8kg x | 8760 hours
Product Product Central Application
Data source . )
Website Website Database
MEE UHICI= HiE = I HWAHICIEHIE | x | AlZFAIE HIE XHel ALg HIE(RS)
EXted 4 (113.52kg) = | 1158¢g x | 0.25 x | 0.39
Xpatzte| 4 (303.5kg) = | 1214kg x | 0.25 X |1
2b) o E2|7|0| M} AHIC|= Hi=
OfZ2/Z0[E UHICIE HIE | = | MHE UHICIE HiE X | AFS MH %=
X2 2 (1248.73kg) = | 113.53kg x |11
XpAtErE| 4 (10015.5kg) = | 303.5kg x |33
3) SCI Rate #|2t (SCI = (O + M) per R)
e = | (2GHiE + | UHIC|= BHE) /|75
EX2d ¢ (16.88kg) = (23.389.2kg + | 1248.73kg) / | 1459 (users)
Ratzt2| 4 (631.29kg) = | (217,248kg + | 10015.5kg) / | 360 (users)

*

ZX: Green Software Foundation
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