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Japan's Green Energy Strategy  

1.  Introduction  

Following the "Japan's  Green Transformation and Its Relationship with 

Europe", the EIJS Policy Brief of August  2024, this brief explores Japan's 

electric power energy strategy in greater depth from the perspective of the 

service ecosystem 1 ,  focusing on current and challenges.  

Japan's electrici ty supply has tradit ionally been managed by an integrated 

system of generation, transmission, and distr ibution by nine regional private 

electric power companies since 1951 (later expanded to ten with the inclusion 

of Okinawa Electric Power ).  However,  since 1995,  gradual electrici ty system 

reforms have led to the l iberalization of generation and retail  sectors,  as well  

as the separation of  the generation and transmission divisions. Due to the 

l iberalization of generation and retail ,  many com panies have entered the 

market,  with 698 retailers and 942 generators as of December 2020. The 

current basic structure of electrici ty supply is:  "fuel -producing countries → 

power generators → transmission and distribution companies → retailers → 

users (including businesses and individuals)."  

Most new entrants are small -scale, and as of April  2024, the top performer, 

JERA (a joint  venture equally owned by Tokyo Electric Power Fuel & Power 

and Chubu Electric Power),  generated 14,902 ,594 thousand kW, accounting for 

about 30% of the total ,  followed by Kansai Electric Power  Company (KEPCO) 

with 8,265,674 thousand kW, about 20% (ANRE, 2024).  

 
1  Th e con cept  o f  a  serv i ce  eco syst em was  proposed  by  Lusch &Vargo  et . a l  in  2014  wi th in  

the  contex t  o f  serv i ce  research .  I t  v i ews th e  mech ani sm through  which  valu e co -creat ion  

emerges  in  serv i ces  as  an  eco syst em.  In s tead  of  the  t rad i t ion al  dyad ic  re l a t ionsh ip  

between  serv i ce  provider s  and  recip i en t s ,  i t  i s  b ased  on  a  network  s t ru cture  co mpri s ing  

th ree  l ayer s :  macro ,  meso ,  and  micro .  Th e acto rs  op erat ing  wi th in  th i s  s t ru cture  eng age in  

the  provis ion  and  in t egrat ion  of  resources ,  wi th  the  assu mpt ion  tha t  au tono mous 

ins t i tu t ion s  ex is t  to  coord inate  the  act iv i t i e s  acro ss  t hese  l ayers .  
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According to the Agency for Natural  Resources and Energy, the total  power 

generated by electric uti l i t ies in 2022 was 834.8 bil l ion kWh 2 ,  with thermal 

power accounting for about 80%, followed by hydropower (including pumped 

storage3)  at  10%, new energy (solar,  wind, geothermal,  biomass) at  7%, and 

nuclear power, which has sharply declined s ince the Great East  Japan 

Earthquake,  at  6% (
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util i t ies '  t ransmission and distribution divisions, ensure that  power supply to 

homes and businesses is not abruptly cut off.  However,  this remains a major 

concern for ci t izens who lead highly electrif ied daily l ives.   

There are other concerns as well .  Many installed solar panels have been 

scattered by typhoons and heavy rains, and landslides have occurred by 
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5.  Technical Challenges of Hydrogen and Ammonia Power Generation  

Ammonia, with a  boil ing point  of  minus 33 degrees Celsius,  is  easier to 

l iquefy and transport  compared to hydrogen, which has a boil ing point  of 

minus 253 degrees Celsius. Although ammonia is widely used in agriculture as 

fert i l izer,  only about 10% of the 200 mill ion tons produced is traded globally, 

with most being consumed locally. I t  also burns less readily than natural  gas 

(with a slower combustion rate),  and improper combustion can result  in high 

concentrations of nitrogen oxides (NOx), posing technica l  challenges.  

Hydrogen faces challenges such as high costs,  explosion risks, and stable 

supply chain. While hydrogen power generat ion i tself  does not emit  carbon 

dioxide, the production of hydrogen fuel  requires energy. Hydrogen can be 

categorized into several  categories.  

The major three are the followings.  The green hydrogen (produced using 

renewable energy and uses the carbon dioxide produced in the manufacturing 

process for industrial  purposes),  gray hydrogen (produced using fossil  fuels),  

and blue hydrogen which paired with CCS 1 0  and CCUS 1 1 .  These technologies 

can capture and uti l ize or store CO2 emissions from the production process.  

Turquoise hydrogen,  which has both of green and blue characterist ics,  also 

exists.  I t  uses a process called methane pyrolysis method, which is produced 

by cracking methane, a natural  gas, into hydrogen and solid carbon (carbon 

black).  

As the byproduct,  carbon black,  can be widely used in industrial  

applications such as  automobile t ires,  coatings, and batteries,  commercial -

scale plants already exist  in the world. Both green and blue hydrogen are 

currently expensive,  and their  future cost  reduction heavily relies on 

technological  advancements.  In April  2023,  the Japanese government 

 
1 0  CCS i s  the  Carbon  Captu re  and  Storage.  
1 1  CCUS is  th e  Carbon  Capture  Ut i l i zat ion  and  S torag e.  
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announced the ‘Basic  Hydrogen Strategy’ aiming for hydrogen to account for 

one-third of total  power generation by 2030,  al though i t  is  expected that  

hydrogen costs will  st i l l  be more than double those of LNG even at  that  t ime. 

Recently, there have been active developments in the hydrogen sector,  such as 

a partnership between seven Japanese companies, including Imabari  

Shipbuilding,  Japan's largest  shipbuilder,  and Nippon Yusen,  the largest  

shipping company, to deve lop transport  vessels for underground CO2 s torage.  

In June 2024, Japan and the European Union agreed to create a  joint  

roadmap for public-private cooperation to promote hydrogen adopt ion  (METI, 

2024).  The roadmap aims to establish international standards by sharing 

information necessary for sett ing safety requirements for production 

equipment and transport  technologies by around 2040.  This includes start ing 

with information sharing on water electrolys is devices that  produce hydrogen 

using renewable energy and l iquefied transport  technologies that  efficientl y 

transport  hydrogen. Japanese agencies , such as NEDO and JOGMEC, have 

signed memorandums of understanding with EU governmental  agencies, while 

in the private sector,  Kawasaki  Heavy Industries and Germany's Daimler Truck 

Holding have signed cooperation doc uments in the hydrogen field.  

6.  Conclusion  

The realization of both hydrogen and ammonia power generation heavily 

depends on technological  advancements,  making technology the pr imary 

focus. However, the launch of a  new industry that  encompasses the complex 

relationships of multiple actors requires i nterpreting a more complex model.  

This can be seen as  a service ecosystem influenced by cultural  and legal 

histories,  social  norms, inter-company relationships, and individual ethics.  

From this perspective,  i t  is  meaningful to consider the insti tutions tha t  govern 

macro, meso, and micro levels.  
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https://www.enecho.meti.go.jp/statistics/electric_power/ep002/pdf/2022/0-2022.pdf
https://www.enecho.meti.go.jp/statistics/electric_power/ep002/pdf/2022/0-2022.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/pdf/058_03_00.pdf
https://www.meti.go.jp/shingikai/enecho/denryoku_gas/denryoku_gas/pdf/058_03_00.pdf
https://climatenetwork.org/resource/fossil-of-the-day-03-december-2019/
https://climatenetwork.org/resource/fossil-of-the-day-03-december-2019/
https://climatenetwork.org/resource/fossil-of-the-day-02-november-2021/
https://climatenetwork.org/resource/fossil-of-the-day-02-november-2021/
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2 0 2 2 :  h t t p s : / / c l i m a t e n e t w o r k . o r g / r e s o u r c e / f o s s i l - o f - t h e - d a y - 9 t h -

o f - n o v e m b e r - 2 0 2 2 - j a p a n /  

2 0 2 3 :  h t t p s : / / c l i m a t e n e t w o r k . o r g / r e s o u r c e / f o s s i l - o f - t h e - d a y - 3 -

d e c e m b e r - n e w - z e a l a n d - j a p a n - u s a /  

JAERO(2024) .  Graphica l  Flip -char t  of  Nuclear  & Energy Rela ted  Topics.  

https: / /www.ene100. jp /zumen  

J E R A  ( 2 0 2 4 ) .  J E R A  U n v e i l s  2 0 3 5  G r o w t h  S t r a t e g y  L e a d i n g  

D e c a r b o n i z a t i o n  a s  a  R e s p o n s i b l e  E n e r g y  S o l u t i o n s  P r o v i d e r .  P r e s s  

R e l e a s e  o n  1 6  M a y  2 0 2 4 .  

h t t p s : / / w w w . j e r a . c o . j p / e n / i r / i r _ n e w s / 2 0 2 4 0 5 1 6 _ 1 9 1 7  

K e p c o  ( 2 0 2 2 ) .  D e s i g n  o f  ' Z e r o  C a r b o n  R o a d m a p  f o r  K a n s a i  E l e c t r i c  

P o w e r  G r o u p ' .  P r e s s  R e l e a s e  o n  2 5  M a r c h  2 0 2 2 .  ( i n  J a p a n e s e )  

L u s c h ,  R .  F . ,  &  Va r g o ,  S .  L .  ( 2 0 1 4 ) .  S e r v i c e - d o m i n a n t  l o g i c :  P r e m i s e s ,  

p e r s p e c t i v e s ,  p o s s i b i l i t i e s .  C a m b r i d g e  U n i v e r s i t y  P r e s s .  

M i n i s t r y  o f  E c o n o m y ,  T r a d e  a n d  I n d u s t r y  ( 2 0 2 4 ) .  J a p a n - E U  E n e r g y  

M i n i s t e r i a l  M e e t i n g  a n d  H y d r o g e n  H i g h - L e v e l  B u s i n e s s  F o r u m  

H e l d .  P r e s s  R e l e a s e  o n  4  J u n e  2 0 2 4 .  

h t t p s : / / w w w . m e t i . g o . j p / e n g l i s h / p r e s s / 2 0 2 4 / 0 6 0 4 _ 0 0 1 . h t m l  

M i n i s t r y  o f  t h e  E n v i r o n m e n t  ( 2 0 2 3 ) .  S t a t u s  a n d  i s s u e s  r e g a r d i n g  

d i s p o s a l  a n d  r e c y c l i n g  o f  r e n e w a b l e  e n e r g y  p o w e r  g e n e r a t i o n  

f a c i l i t i e s .  ( i n  J a p a n e s e )  

h t t p s : / / w w w . e n v . g o . j p / c o u n c i l / c o n t e n t / 0 3 r e c y c l e 0 3 / 0 0 0 1 8 3 8 0 8 . p d f  

T h e  I n s t i t u t e  o f  A p p l i e d  E n e r g y  ( 2 0 2 1 ) .  T h e  R e p o r t  o f  t h e  P u b l i c  

O p i n i o n  S u r v e y  i n  E n e r g y  2 0 2 0 .  ( i n  J a p a n e s e )  

h t t p s : / / w w w . i a e . o r . j p / w p / w p -

c o n t e n t / u p l o a d s / r e p / o p / f y r 0 2 _ i s h i k i . p d f  

< < O r g a n i z a t i o n  W e b s i t e > >  

A g e n c y  f o r  N a t u r a l  R e s o u r c e s  a n d  E n e r g y ( A N R E ) :   

https://climatenetwork.org/resource/fossil-of-the-day-9th-of-november-2022-japan/
https://climatenetwork.org/resource/fossil-of-the-day-9th-of-november-2022-japan/
https://climatenetwork.org/resource/fossil-of-the-day-3-december-new-zealand-japan-usa/
https://climatenetwork.org/resource/fossil-of-the-day-3-december-new-zealand-japan-usa/
https://www.jera.co.jp/en/ir/ir_news/20240516_1917
https://www.meti.go.jp/english/press/2024/0604_001.html
https://www.env.go.jp/council/content/03recycle03/000183808.pdf
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h t t p s : / / w w w . e n e c h o . m e t i . g o . j p / e n /  

J E R A  C o . ,  I n c . :   h t t p s : / / w w w . j e r a . c o . j p / e n /  

J A E R O :  h t t p s : / / w w w . j a e r o . o r . j p / e n g l i s h /  

K a n s a i  E l e c t r i c  P o w e r  C o . ,  I n c .  ( K e p c o )  :   

h t t p s : / / w w w . k e p c o . c o . j p / e n g l i s h /  

M i n i s t r y  o f  t h e  E n v i r o n m e n t ( M O E ) :  

h t t p s : / / w w w . e n v . g o . j p / e n / i n d e x . h t m l  

M i n i s t r y  o f  E c o n o m y ,  T r a d e  a n d  I n d u s t r y ( M E T I ) :   

h t t p s : / / w w w . m e t i . g o . j p / e n g l i s h / i n d e x . h t m l  

P o w e r i n g  P a s t  C o a l  A l l i a n c e :  h t t p s : / / p o w e r i n g p a s t c o a l . o r g  

T h e  I n s t i t u t e  o f  A p p l i e d  E n e r g y :   h t t p s : / / w w w . i a e . o r . j p / e /  
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