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The development of the human brain, from 
ea rly hom inins to  m odern  Hom o sap iens, has 
been  a  p ivota l factor in  the  evolu t ion  of 
hum an in te lligence  and  cognit ive  ab ilit ies.

This evolu t iona ry journey has seen  a  
significant  increase  in  b ra in  capacity, from  
a round  350- 400 m l in  ea rly hom inins to  
1,200- 1,500 m l in  ea rly Hom o sap iens, 
facilita t ing com plex neura l act ivity and  h igh-
leve l cognit ive  funct ions.

Th e  Em e rge n ce  a n d  Evo lu t io n  o f t h e  Hu m a n  Bra in



The human brain, despite accounting for 
only 2% of body weight , consum es 
approxim a te ly 20% of the  to ta l energy 
expend iture  in  adults, h ighlight ing its h igh  
energy requirem ents.

In  ch ild ren  and  adolescents, th is energy 
consum ption  can  be  a s h igh  a s 50%, 

em phasizing the  crit ica l ro le  of energy in  
b ra in  deve lopm ent  and  funct ion .
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En e rgy De m a n d s o f t h e  Hu m a n  Bra in
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The brain's reliance on glucose for energy 
has led to a shift in dietary habits, with 
carbohydrates becoming a staple in the 
human diet.

02

This dietary shift, coupled with the brain's 
high energy demands, has contributed to 
an increased prevalence of insulin 
resistance and diabetes, necessitating 
compensations in human health to meet 
the evolutionary demands of an energy -
intensive brain.

Die t a ry Ad a p t a t io n s  a n d  He a lt h  Im p lica t io n s



Understanding the energy demands of the human 
bra in  p rovides insights in to  the  energy- in tensive  
na ture  of com puta t iona l system s and  the  
cha llenges a ssocia ted  with  the ir susta inab le  
opera t ion .

This understand ing can  in form  st ra tegies for 
op t im izing energy consum ption  in  the  com put ing 
power industry, p rom oting a  low- ca rbon  and  
green  t ransform a t ion .

Im p lica t io n s  fo r  En e rgy Co n su m p t io n  a n d  Su st a in a b ilit y



AI and its Challenge 
t o  Ca rb o n  
Re d u c t io n  
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Since 2012, the computational power required for AI  has grow 300,00 -
fo ld ,  doub ling roughly every 100 days since  2012, surpassing Moore 's 
Law grea t ly. With in  the  first  18 m onths a fte r Cha tGPT’ s re lea se , 
dem and  for com puta t iona l power increa sed  35-fo ld . 

This rap id  growth  in  energy dem and  poses cha llenges for the  
com puting power industry, with  p red ict ions ind ica t ing potent ia l 
bot t lenecks due  to  e lectricity shortages in  the  fu ture .

01

02

Esca la t in g En e rgy De m a n d s o f AI
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Esca la t in g En e rgy De m a n d s o f AI



Jensen Huang --NVIDIA

We need 14 different planets, 3 
galaxies, 4 more suns to power 
future AI GPU tech

AI will run out of electricity and 
transformers in 2025

Elon Musk --Tesla

An energy breakthrough is necessary 
for future artificial intelligence, which 
will consume vastly more power than 
people have expected

Sam Altman --OpenAI

Th e  Ele ct r icit y Ch a lle n ge  Bro u gh t  b y t h e  Su rge  in  Co m p u t in g 
Po w e r: Exp e r t  Op in io n s



The energy consumption of data centers is a 
significant  concern , with  just  70 da ta  centers in  
Ire land  accounting for 14% of the  country's to ta l 
e lectricity consum ption .

By 2030, AI is p ro jected  to  consum e 30- 50% of 
globa l e lectricity, h ighlight ing the  urgent  need  for 
susta inab le  energy so lu t ions to  m it iga te  the  
environm enta l im pact  of the  com puting power 
industry.

En e rgy Co n su m p t io n  a n d  En viro n m e n t a l Im p a ct



China, like other countries, faces similar 
cha llenges in  m anaging the  energy consum ption  
of its da ta  cente rs, with  p ro ject ions ind ica t ing a  
significant  increase  in  energy consum ption  by 
2025.

China ’ s da ta  cente rs a re  expected  to  consum e 
311.3 b illion  kWh in  2023, about  1.5 t im es the  
am ount  in  2020. And  to ta l energy consum ption  by 
China ’ s da ta  cente rs is p ro jected  to  reach  350 
b illion  kWh by 2025, accounting for roughly 4% of 
the  na t iona l e lectricity consum ption .

Ch in a ' s  Ch a lle n ge s  a n d  In it ia t ive s



China, like other countries, faces challenges in 
m anaging the  energy consum ption  of it s da ta  
cen te rs, with  p roject ions ind ica t ing a  sign ifican t  
increase  in  energy consum ption  by 2025.

In  Guiyang, a  hub  for China ’ s com puting industry, 
da ta  cen te r energy consum ption  reached  9% of 
to ta l city consum ption  in  2023, p rojected  to  reach 
16-18% by 2024 and  up  to  35% by 2025.

Ch in a ' s  Ch a lle n ge s  a n d  In it ia t ive s



As intermittent renewable sources such as wind, 
sola r, and  t ida l power cannot  d irect ly power 
com puta t iona l system s, th is dependence  on  
stab le  power inputs p resen ts cha llenges to  
ca rbon  reduct ion  in it ia t ives.

Silicon- based  in te lligence  system s, re ly sole ly on  
e lect ricity for the ir opera t ion , em phasizing the  
im portance  of stab le  and  re liab le  power supp ly.

“
De p e n d e n ce  o n  Ele ct r icit y a n d  St a b ilit y Re q u ire m e n t s



Eastern Data
W e s t e rn  Co m p u t in g
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China's spatial economy is characterized by a 
concentra t ion  of popula t ion , industry, and  cit ies 
a long the  easte rn  coast , while  the  weste rn  regions 
possess abundant  energy resources but  a re  
econom ica lly underdeveloped .

The  Huhuanyong Line , d ivid ing China  in to  easte rn  
and  weste rn  regions, h ighlights the  sta rk 
popula t ion  and  econom ic d ispa rit ies, with  the  east  
hold ing 96% of the  popula t ion  and  the  west  on ly 
4%.

Ch in a ' s  Sp a t ia l Eco n o m y a n d  En e rgy Re so u rce s



In order to address this unbalanced phenomenon ，
since  2000, China  has im plem ented  the  “ West-
to-East  Power Transm ission”  in it ia t ive , 
leveraging u lt ra -h igh-voltage  t ransm ission  
technology to  de liver abundant  weste rn  power 
resources to  the  easte rn  econom ic hubs via  three  
m a in  north , centra l, and  south  t ransm ission  
corridors.

Although th is m ega  p ro ject  has p layed  im portan t  
funct ions such  a s p rovid ing stab ility, 
inclusiveness and  coord ina t ion , due  to  the  
vola t ility of green  energies like  photovolta ic and  
wind  power, it  is d ifficu lt  to  supp ly the  easte rn  
m arke t  through th is super power grid .

Ch in a ' s  Sp a t ia l Eco n o m y a n d  En e rgy Re so u rce s
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Ch in a ' s  Sp a t ia l Eco n o m y a n d  En e rgy Re so u rce s



Inspired by the model of "West -to-East  Power 
Transm ission", China  has in t roduced  in it ia t ives 
such a s the  "Easte rn  Da ta , Weste rn  Com puting" 
st ra tegy, which has evolved  in to  the  "Na t iona l 
In tegra ted  Com puting Power Network（ NICPN）
". 

This m ega  p roject  a im s to  leverage  the  surp lus 
energy in  weste rn  regions by convert ing it  in to  
da ta  p rocessing capacity, to  op t im ize  energy 
ut iliza t ion  and  p rom ote  a  low- ca rbon  
t ransform a t ion .

Ch in a ' s  Ch a lle n ge s  a n d  So lu t io n s



The giant project  involves the integration 
of com put ing power and  in te lligen t  
scheduling, crea t ing h igh- throughput , low-
la tency com put ing cluste rs to  support  the  
growing dem ands of the  com put ing power 
industry.

This ne twork involves the  construct ion  of 
e ight  na t iona l com put ing hubs and  ten  
na t iona l da ta  cen ter cluste rs, a im ing to  
crea te  a  cohesive  and  e fficien t  com put ing 
in fra st ructure  across the  country.

Fro m  " Ea st e rn  Da t a , We st e rn  Co m p u t in g"  St ra t e gy t o  NICPN



As of June 2024, direct investment in the eight major 
na t iona l hubs exceeded  43.5 b illion  yuan , a t t ract ing 
over 200 b illion  yuan  in  add it iona l investm ent. 

Rack capacity surpassed  1.95 m illion , with  an  overa ll 
u t iliza t ion  ra te  of a round  63%, a  4% increase  from  2022, 
estab lish ing a  p re lim ina ry fram ework for the  e ight  hubs. 

P ro gre ss  a n d  In t e r im  re su lt s

Network la tency be tween  easte rn  and  weste rn  hubs 
now genera lly m eets the  20-m illisecond  ta rge t .

Power usage  e ffect iveness (PUE) of newly built  da ta  
cen te rs has d ropped  to  a  low of 1.04.



According to the construction plan of NICPN, it is expected 
tha t  by 2030, the  sca le  of com puting power across the  
country will be  nea rly six t im es tha t  a t  the  end  of 2023, with  
60% of it  be ing the  com puting power dep loyed  a t  hub  nodes. 

Moreover, 80% of it  will be  powered  by green e lectricity, thus 
m aking fu ll use  of the  abundant  photovolta ic and  wind  power 
in  the  weste rn  regions.

Exp e ct a t io n s  fo r  Co n st ru ct io n  Pro gre ss



Future Work
0 4



01

Exploring direct green power supply to data centers, 
establishing dedicated green power distribution networks 
around data centers to further reduce energy costs

02

Applying new energy storage technologies to develop large -
capacity, long -duration storage, including advanced 
technologies such as hydrogen storage

03

Promoting the supply -demand alignment of the computing 
and power networks and facilitating inter -regional 
coordination and scheduling of green computing resources

En h a n cin g Gre e n  Po w e r  Re so u rce s  t o  Su p p o r t  Co m p u t in g Ca p a cit y

03



Cooperative 
O p p o r t u n it ie s
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Computing power has already become an 
essen t ia l and  rap id ly growing energy dem and  
m arket .

01

IEF could play a crucial role in meeting 
computing market demands and fostering 
computing power supply infrastructure.

02

IEF a s  a  Dia lo gu e  Pla t fo rm



By fully mobilizing these resources and potentially building 
nuclea r p lan ts, these  regions can  genera te  low- cost  green  
power, enab ling the  estab lishm ent  of com put ing cluste rs 
tha t  se rve  both  loca l and  export  dem and , p rovid ing a  new 
econom ic growth pa th  in  the  post- o il e ra .

Trad it iona l energy- export ing countries, pa rt icula rly in  the  Arab  
region , possess substan t ia l so la r and  wind  resources, offe ring 
sign ifican t  potentia l to  becom e key supp lie rs of green  energy.

Cre a t in g Ne w  Gro w t h  Po in t s  fo r  En e rgy Exp o r t in g Co u n t r ie s



Engaging in dialogues regarding the impact of 
com puting power supp ly and  dem and  on  
energy m arke ts, pa rt icu la rly in  te rm s of 
com puting and  power coord ina t ion .

01
Establishing a long - term platform to share 
the latest progress in the green and low -
carbon transition of the computing industry 
with IEF member countries, promoting 
knowledge exchange and collaboration.

03

Collaborating on tracking, aggregating, and 
analyzing data on China's and the global 
computing power markets to inform decision -
making and policy development.

02

Su gge st io n s  fo r  Fu t u re  Co o p e ra t io n  w it h  IEF



Stay True To The Mission!
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