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Copyright

Disclaimer

This document is the copyright of Mitsubishi Research Institute, Inc. Please use or quote 

this document for a non-commercial purpose or other purposes permitted by law.

In quoting any part of this document, please indicate the following information: 

Mitsubishi Research Institute, Inc., “Potential Sea Areas for Offshore Wind in Japan 

Toward the formation of a virtuous cycle that co-creates the future of offshore wind, and 

the fishing industry”, April 2024

This document was created on the basis of information and the market, economic, 

technological, and other conditions available at the time of creating this document, and 

thus may not reflect the latest trends. We shall not guarantee the accuracy, integrity, 

usefulness, safety, or fitness for the purpose of use in regard to information contained 

herein. Nor shall we be liable for any consequences, damages, losses arising from the 

use of information contained herein.

List of terms and abbreviations

Term Explanation

Act on Promoting 

Utilization of Sea Areas 

for Renewable Energy 

Generation

A short form of the Act on Promoting the Utilization of Sea Areas for the 

Development of Marine Renewable Energy Power Generation Facilities

AIS

An abbreviation of Automatic Identification System. It is a system that 

automatically transmits and receives safety information, including the position, 

course, and speed of the ship, and is required to be installed on ships that meet 

certain criteria.

Bottom-fixed offshore 

wind

The method in which wind turbines are installed on the foundation anchored to 

the seabed. It is referred to as “Fixed” in this report.

Capacity density The capacity of wind turbines that can be installed per unit area (MW/km2)

EEZ

An abbreviation of Exclusive Economic Zone. It denotes the sea areas outside 

territorial waters that do not extend beyond 200 nautical miles from the baselines 

of the territorial sea.

Floating offshore wind
The method in which wind turbines are installed on a floating structure on the sea. 

It is referred to as “Floating” in this report.

Japan Version 

Centralized Auction 

System

A system for achieving efficient project formulation by having the government 

take the initiative in conducting wind condition surveys, seabed / oceanographic 

phenomena surveys, securing of grid connections, environmental impact 

assessments, and surveys on the actual activities of the fishing industry, which 

are necessary for project formulation.

kW・MW・GW Units of electrical power. 1,000 kW = 1 MW. 1,000 MW = 1 GW

O&M An abbreviation of Operations and Maintenance.

Power generation cost 

/ LCOE

The average power generation cost obtained by dividing the total cost of the 

development and operation of the power generation facility by gross generation 

over the entire project lifetime. Generally, the discount rate and the cost of raising 

funds are taken into account. It is also expressed as Levelized Cost of Electricity 

(LCOE).

Promotion sea areas

The areas within the general sea area excluding the port and harbor area that 

meet requirements, such as natural conditions, the impact on the fishing industry, 

and grid connection. They are designated for offshore wind development with 

occupancy permits for up to 30 years
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1. Introduction: Objective of this report
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⚫ Offshore wind is  an essent ia l  source of  power to achieve net -zero greenhouse 

gas emiss ions by 2050,  energy and economic secur i ty,  and industr ia l  

development and economic growth.

⚫ To develop Japan’s of fshore wind market and industry,  i t  is  essent ia l  to create 

a h igh ly  predictable market by speci fy ing a concrete market s ize and 

development plan.

⚫ The key  to  th is  i s  speci fy ing sea areas that  can be developed on the premise 

o f  harmonizat ion between o f fshore wind and the f i sh ing industry,  and shar ing 

in format ion on potent ia l  sea areas is  essent ia l  as  a  bas is for  accelerat ion o f  

discussions between both industr ies.

⚫ With th is  understanding,  th is  repor t  t r ied to ex tract  potent ia l  sea areas for  

of fshore wind on the basis of  data on the natura l  env ironment,  use of  sea 

areas,  and power generat ion cost  (LCOE).

⚫ We aim to contr ibute to achiev ing harmonizat ion between of fshore wind and 

the f ish ing industry whi le  deepening discussions wi th stakeholders by us ing 

th is  analys is  as a star t ing point .

Analyze potential sea areas for offshore wind as fundamental information to accelerate discussions 

between offshore wind and the fishing industry

1. Introduction: Objective of this report

⚫ S e t  a n  a m b i t i o u s  o f f s h o r e  w i n d  t a r g e t
⚫ C r e a t e  a  h i g h l y  p r e d i c t a b l e  m a r k e t  b y  s p e c i f y i n g  s e a  a r e a s  f o r  

d e v e l o p m e n t
⚫ E x p a n d  t h e  p r o j e c t  s c a l e

I nc rease i nvestment  va lue  
o f  Ja panese market

⚫ C r e a t e  l a w s  a n d  s y s t e m s  r e l a t e d  t o  E E Z  d e v e l o p m e n t  

⚫ C r e a t e  p r o c e s s e s  f o r  i d e n t i f y i n g  s t a k e h o l d e r s  a n d  b u i l d i n g  c o n s e n s u s  

Create  sys tem f o r
E EZ deve lopment

⚫ S u p p o r t  s u p p l y  c h a i n  f o r m a t i o n  l i n k e d  t o  a  c o m m e r c i a l  p r o j e c t
⚫ O p e r a t e  F I T / F I P  s y s t e m s  i n  c o o r d i n a t i o n  w i t h  i n d u s t r i a l  p o l i c y  
⚫ I n c e n t i v e s  f o r  t h e  d e v e l o p m e n t  o f  d o m e s t i c  i n d u s t r y  f o r  d e v e l o p e r s

St ra teg ic  i ndus t r ia l  po l icy

⚫ D e v e l o p  a  r o a d  m a p  f o r  h u m a n  r e s o u r c e  d e v e l o p m e n t
⚫ S u p p o r t  s p e c i a l i z e d  t r a i n i n g  f a c i l i t i e s  a n d  e d u c a t i o n  p r o g r a m s
⚫ D i s s e m i n a t e  i n f o r m a t i o n  a n d  i n c r e a s e  a w a r e n e s s  o f  o f f s h o r e  w i n d

Promote human resource 
deve lopment

⚫ O p e r a t e  t h e  J a p a n  V e r s i o n  C e n t r a l i z e d  A u c t i o n  S y s t e m  a s  e a r l y  a s  
p o s s i b l e  a n d  e x p a n d  i t  t o  E E Z

⚫ E n s u r e  t h e  p r e d i c t a b i l i t y  o f  F I T / F I P  s y s t e m s

So ph is t icate  t he  a uc t ion  
sys tem

⚫ F o s t e r  m u t u a l  u n d e r s t a n d i n g  b e t w e e n  b o t h  i n d u s t r i e s
⚫ S h a r i n g o f  k n o w l e d g e  a n d  d a t a  o f  b o t h  i n d u s t r i e s  ( p r o m i s i n g  s e a  a r e a s ,  

f i s h i n g  i n d u s t r y ’ s  a c t u a l  a c t i v i t i e s ,  e t c . )
⚫ H a r m o n i z a t i o n  m e a s u r e s  t h r o u g h  c o l l a b o r a t i o n  b e t w e e n  b o t h  i n d u s t r i e s

Ach ieve ha rmon izat ion  
be tween t he  o f f shore  w ind  

a nd  f i sh ing i ndust ry  

⚫ S e t  c o n c r e t e  t a r g e t s  f o r  f l o a t i n g  o f f s h o r e  w i n d
⚫ D e v e l o p  l a r g e - s c a l e  c o m m e r c i a l  p r o j e c t s  a s  e a r l y  a s  p o s s i b l e
⚫ M a i n t a i n  F I T  s y s t e m  t h a t  e n s u r e s  f e a s i b i l i t y

E xpans ion  o f  f l oat ing  
o f f shore  w ind

⚫ B u i l d  c e r t i f i c a t i o n  s y s t e m s  /  p e r m i t s  a n d  l i c e n s e s  s y s t e m s  a l i g n e d  t o  
t h e  g l o b a l  m a r k e t

⚫ I m p r o v e  s y s t e m s  t o  h e l p  s h o r t e n  t h e  t i m e  f o r  l i c e n s i n g  p r o c e d u r e s  a n d  
r e d u c e  b u s i n e s s  r i s k

Thorough ly  s t reaml ine  t he  
pe rmi ts  a nd  l i censes  

sys tems

⚫ R e d u c e  c a r b o n  e m i s s i o n s  f r o m  t h e  s u p p l y  c h a i n  b y  t e c h n i c a l  i n n o v a t i o n  
o f  p r o d u c t i o n  a n d  c o n s t r u c t i o n  p r o c e s s e s .

⚫ E s t a b l i s h  r e c y c l i n g  t e c h n o l o g y  f o r  b l a d e s ,  e t c .

De carbon ize  t he  supp ly  
cha in  /  P romote  a  c i r cu lar  

e conomy

⚫ S t e a d i l y  i m p l e m e n t  t h e  g r i d  m a s t e r  p l a n

⚫ D e v e l o p  a  p o r t  /  g r i d  i n f r a s t r u c t u r e  d e v e l o p m e n t  p l a n  c o n s i s t e n t  w i t h  
p r o m i s i n g  s e a  a r e a s  f o r  o f f s h o r e  w i n d

Systemat i ca l l y  deve lop  
po r t /gr id  i n f rast ruc ture

Important measures for the development of Japan’s offshore wind market and industry

Source: Mitsubishi Research Institute

Formation of a vir tuous cycle to accelerate discussions between 

offshore wind and the fishing industry  and co-create the future

Fos ter  m utua l  
u nderstand ing

F o r m u la te  
h a r m o n i z a t i o n  

m e a s u r es  t h r o u g h  
c o l l a bo r a t i o n  
b e twe en  b o th  

i n d u s t r i e s

Bu i ld  a  w in -w in  
re la t ionsh ip  be tween 

bo th i ndus t r ies
a nd  co -create  t he  f u ture

S hare
k n owledge  
and  d a ta
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⚫ In  th is  analys is,  s ince the potent ia l  sea areas has been ca lculated mechanical ly  f rom publ ic data  and cer ta in precondi t ions,  not  ref lect ing a l l  the  n atura l  

condi t ions,  soc ia l  condi t ions,  actual  condi t ions o f  ocean use  such as  f i sh ing act iv i t ies,  and ava i labi l i t y  o f  gr id  connect ion ,  and there are many uncer ta int ies 

about the market env ironment and technological  advances in  the future,  there are var ious issues and points for  improvement,  a s l is ted below.

⚫ Toward ident i fy ing sea areas that  can be developed,  i t  i s  essent ia l  to  promote d iscussions among the centra l  government,  local  governments,  and re levant 

industr ies,  cont inue to  co l lect  in format ion,  and improve and ref ine the analys is .

⚫ This is  the resul t  o f  mechanical  analys is  based on cer ta in  precondi t ions,  and may not indicate the actual  sea areas that  can be developed .

⚫ This resu l t  on ly  shows the potent ia l  and does not show the insta l led capaci ty  required to achieve net -zero greenhouse gas emiss ions by 2050 .

⚫ Regarding natura l  condi t ions,  deta i led oceanographic condi t ions (e.g. ,  wave height,  t ida l  currents) and seabed condi t ions (e.g. ,  submar ine geology,  

slopes) are not ref lected.

⚫ Regarding f ish ing act iv i t ies and sh ip traf f ic,  mechanical  analys is  us ing AIS data and f ishery r ight  data does not ref lect  the actual  act iv i t ies of  f isher ies in  

deta i l ,  inc luding f ish ing wi th smal l - and medium-sized sh ips. In  addi t ion,  the analys is  does not consider  the possibi l i ty  of  impact avoidance through 

changes in  routes or  other  means .

⚫ Regarding defense,  the impacts on the radars and communicat ions of  the Japan Sel f -Defense Forces /  the Uni ted States Forces,  Japan are not consider ed.

⚫ This resu l t  does not consider  whether  gr id connect ion is  possible or  whether  addi t ional  gr id system need to be developed .

⚫ The LCOE were analyzed mechanical ly  on the basis of  l imi ted natura l  condi t ion data and cer ta in  precondi t ions;  th is  may create a gap between the resul t  o f  

th is  analys is  and the actual  LCOE, depending on factors such as the actual  natura l  condi t ions,  the matureness of  of fshore wind market and industry,  

technological  advances in  the future,  and gr id system development cost.

Limitations of this analysis and points to note regarding its use

1. Introduction: Objective of this report
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2. Method for analyzing potential sea areas
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⚫ With in Japan’s EEZ, analyze potent ia l  sea areas us ing data on the natura l  

environment,  use of  sea areas,  and LCOE.

⚫ Set the mean wind speed at  7 m/s or  h igher,  the lowest mean wind speed general ly  

required for  of fshore wind development.

⚫ Set the maximum water  depth at  2,000 m based on the records of  the o i l  and gas 

industr ies.

⚫ Ident i fy  sea areas wi th an est imated LCOE of  less than 10 yen/kWh as re lat ive ly  

feasible sea areas.

⚫ Set a threshold of  sh ipping traf f ic  densi ty  us ing the Wor ld Bank’s AIS data and 

analyze potent ia l  sea areas wi th and without consider ing sh ipping traf f ic  densi ty.

⚫ Set the capaci ty  densi ty  [MW/km 2]  at  4.0 MW/km 2 before consider ing sh ipping 

traf f ic  densi ty  and 5.0 MW/km 2 after  consider ing sh ipping traf f ic  densi ty  on the basis 

of  theoret ica l  va lues,  l i terature data,  and data f rom actual  projects.

Conditions for analyzing potential sea areas

2. Method for analyzing potential sea areas
Conditions for extracting potential sea areas

I t em Ext ract ion  cond i t ion

Mean wind speed ≥7 m/s (reference height: 140 m)

Water depth Fixed: ≤75 m; Floating: >75 m and <2,000 m

Offshore distance ≥5 km, up to Japan’s EEZ border

Environmental 

conservation area

Exclude national parks, government-designated wildlife refuges, nature conservation 

areas, tidal flats, seaweed beds, and coral reef areas

Fishing rights
Exclude sea areas where fishing rights are set (demarcated fishery right, fixed gear fishery 

right) * common fishery right is included as the sea areas requiring adjustment 

Shipping traffic density
Shipping traffic density based on World Bank data1 of less than 10 [No. of AIS data/mesh]

(* 1 mesh = 500 m × 500 m)

Military exercise area Exclude military exercise areas

Submarine cable Exclude sea areas containing a buffer of 1 km from the construction site

LCOE
Extract sea areas that can be developed with <10 yen/kWh as more promising potential 

sea areas 

Capacity density [MW/km2]

I t em Set  va lue

Capacity density 
Before considering shipping traffic density: 4.0 MW/km2

After considering shipping traffic density   : 5.0 MW/km2

Shipping traffic density in sea areas around Japan

Source: Created by Mitsubishi Research Institute based on World Bank data1

(Reference data)

∗ The National Renewable Energy Laboratory (NREL) of the US refers to the capacity density of projects under development in the US, 
and uses 4.0 MW/km2 as a conservative value6

∗ The average value for projects, narrowed down from the 4C Offshore database7 in terms of factors, such as project phase, farm size, 
wind turbine size, is approx. 6 MW/km2

Data used

Data i tem Data source

Natural 

environment

Wind speed [m/s] NeoWins (NEDO)2

Water depth [m]
500-m mesh water depth data

(J-EGG500, Japan Oceanographic Data Center)3

Data on environmental conservation Natural environmental survey Web-GIS (MOE)4

Use of sea 

areas

Fishing rights MSIL (Japan Coast Guard)5

Shipping traffic density [No. of AIS data/mesh] World Bank data1

US military exercise area MSIL (Japan Coast Guard)5

Submarine cable MSIL (Japan Coast Guard)5

Coastal Line

Shipping traffic density

[No. of AIS data/mesh]
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⚫ Analyze LCOE for  each technology type (Fixed /  Float ing) in  order  to ident i fy  f rom among potent ia l  sea areas those that  are r e lat ive ly  feasible in  terms of  

project  prof i tabi l i ty.

⚫ Set two t ime points,  i .e. ,  2040 and 2050 as  the year  o f  commencement o f  operat ion ,  and conduct the analys is  assuming fu ture progress o f  cost  reduct ion due 

to  expansion o f  w ind f i rm s ize,  technological  innovat ion (grow th in  wind turbine s ize,  progress in  construct ion/O&M ef f ic ienc y,  etc . ) ,  domest ic supply cha in 

creat ion,  por t /gr id in f rastructure development,  and expansion o f  pro ject  per iod (30 years) .

Conditions and method for analyzing LCOE

2. Method for analyzing potential sea areas

Main conditions for analyzing LCOE

I tem Precondi t ions

Year of commencement 2040, 2050

Power plant scale

–10 km*    : Fixed at 500 MW

10–22 km*: Linear increase from 500 MW to 1 GW

22–50 km*: Linear increase from 1 GW to 5 GW

50 km–*    : Fixed at 5 GW

*Distance from the centre of the wind farm to shore

Wind turbine size 20 MW (rotor diameter: 290 m)

Technology type Fixed: Water depth ≤ 75 m, Floating: Water depth > 75 m

Distance to construction
port

Distance to the port that is closest from the wind farm, among 5 ports already 
designated as a construction port8 and 10 ports intended to be designated9

Distance to operations 
port* 

Calculate the distance by assuming that the operations port is 10 km away 
from the coast that is closest from the wind farm

Submarine cable length* Direct distance from the wind farm to the closest shore point

Land cable length 10 km

Offshore substation

–10 km*       : No offshore substation

10–100 km* : HVAC offshore substation

100 km–*     : HVDC offshore substation

*Distance from the centre of the wind farm to shore

Decommissioning cost 70% of construction cost

Project lifetime 30 years

Capital cost / Operating 
cost

Calculate using the cost model owned by BVGA on the basis of the 
preconditions above

LCOE calculation 
formula

Divide the total cost (capital cost and operating cost) by gross generation

(*Calculation in accordance with the definition by the METI power generation 
cost verification working group)

WACC 3%

Flow of LCOE analysis

BVGA LCOE Model*1

Global Cost*3

(2040)

2050

Cost correction factor *2

Global Cost *3

(2050)

2040

Cost correction factor *2

Japan Cost

(2040)

Japan Cost

(2050)

*1 Cost theoretically calculated from the parametric cost model owned by BVGA. Preconditions were set by taking into account the

opinions of the industry in collaboration with JWPA and BVGA.

*2 Between the Japanese and global (particularly European) markets, there is a price difference attributed to differences in the market 

scale, supply chain creation, skill level of the industry, etc. This price difference was set as a cost correction factor and multiplied by 

the global cost, which was calculated using the BVGA’s cost model, to calculate the Japan cost. Under the assumption that the

cost will converge to an internationally competitive level toward 2050, the price difference as of 2050 was set as zero (cost

correction factor = 1.0) except for wind turbines and the foundation, which are subject to natural conditions specific to Japan (e.g., 

typhoons, earthquakes). This cost correction factor was set by taking into account the opinions of the industry in collaboration with 

JWPA and BVGA.

*3 The exchange rate used for conversion is the yearly average TTB for 2022: 136.54 yen/euro.

Decrease
(converge to international cost level)

* For isolated islands, calculate the distance based on the closest coast among Hokkaido, Honshu, Shikoku, and Kyushu
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3. Results of analysis of potential sea areas
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2040 LCOE

Coastal Line

2040 LCOE

Coastal Line

⚫ The tota l  potent ia l  sea areas before consider ing sh ipping t raf f ic  densi t y  are equ iva lent  to  Fixed:  116GW and Float ing:  2 ,940GW .

⚫ Sea areas wi th a LCOE of  less than 10 yen/kWh* are  equivalent to  Fixed:  104GW and Float ing:  492GW , indicat ing a great potent ia l  even consider ing feasibi l i ty.
* L C O E  i f  w i n d  f i r m  s i z e  e x p a n s i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  d o m e s t i c  s u p p l y  c h a i n  c r e a t i o n ,  p o r t / g r i d  i n f r a s t r u c t u r e  d e v e l o p m e n t ,  a n d  e x p a n s i o n  o f  p r o j e c t  p e r i o d  ( 3 0  y e a r s )  a r e  r e a l i z e d .  ( s e e  p a g e  1 0  f o r  d e t a i l s )

⚫ Because of  the steep submar ine topography,  sea areas for  Fixed is  l imi ted to coasta l  areas,  whi le  there are ex tensive potent i a l  sea areas for  Float ing.  In  Japan,  

the expansion of  Float ing is  the key.

2040 (before considering shipping traffic density)

Potential of sea areas with Low LCOE are Fixed: 104GW and Floating: 492GW

3. Results of analysis of potential sea areas

Potential sea areas for Fixed

(2040: before considering shipping traffic density)

Potential sea areas for Floating

(2040: before considering shipping traffic density)

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

Total potential for Fixed： 116GW

LCOE of less than 10 yen/kWh： 104GW

Total potential for Floating： 2,940GW

LCOE of less than 10 yen/kWh： 492GW

Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources) Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources)

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)
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Coastal Line

2050 LCOE

Coastal Line

2050 LCOE

⚫ The tota l  potent ia l  sea areas before consider ing sh ipping traf f ic  densi ty  are equiva lent  to Fixed:  116GW and Float ing:  2,940G W, as in  the case of  2040.

⚫ Sea areas wi th a LCOE of  less than 10 yen/kWh* are  equivalent to  Fixed:  115GW and Float ing:  1 ,923GW , indicat ing a s ign i f icant expansion of  the potent ia l  

consider ing feasibi l i ty.
*  L C O E  i f  w i n d  f i r m  s i z e  e x p a n s i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  d o m e s t i c  s u p p l y  c h a i n  c r e a t i o n ,  p o r t / g r i d  i n f r a s t r u c t u r e  d e v e l o p m e n t ,  a n d  e x p a n s i o n  o f  p r o j e c t  p e r i o d  ( 3 0  y e a r s )  a r e  r e a l i z e d .  ( s e e  p a g e  1 0  f o r  d e t a i l s )

⚫ Cost reduct ions,  which are assumed to progress unt i l  2050,  led to the ex tension to of fshore sea areas that  can be developed w i th a re lat ive ly  low LCOE.

2050 (before considering shipping traffic density)

Potential of sea areas with Low LCOE are Fixed: 115GW and Floating: 1,923GW

3. Results of analysis of potential sea areas

Potential sea areas for Fixed

(2050: before considering shipping traffic density)

Potential sea areas for Floating

(2050: before considering shipping traffic density)

Total potential for Fixed： 116GW

LCOE of less than 10 yen/kWh： 115GW

Total potential for Floating： 2,940GW

LCOE of less than 10 yen/kWh： 1,923GW

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources) Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources)
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2040 LCOE

Coastal Line Coastal Line

2040 LCOE

⚫ The tota l  potent ia l  sea areas a f ter  consider ing sh ipping t raf f ic  densi ty  are equiva lent  to  Fixed:  70GW and Float ing:  2 ,396GW .

⚫ The government ’s  targets (2040: 30 –45 GW)10 account for  several  percent of  them; there is  a possibi l i ty  to achieve th is  targets whi le min imiz ing the impact 

on sh ipping traf f ic  and f ish ing act iv i ty.

⚫ Sea areas wi th a LCOE of  less than 10 yen/kWh* are  equiva lent  to  Fixed:  64GW and Float ing:  343GW , indicat ing a great potent ia l  even consider ing feasibi l i ty.
*  L C O E  i f  w i n d  f i r m  s i z e  e x p a n s i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  d o m e s t i c  s u p p l y  c h a i n  c r e a t i o n ,  p o r t / g r i d  i n f r a s t r u c t u r e  d e v e l o p m e n t ,  a n d  e x p a n s i o n  o f  p r o j e c t  p e r i o d  ( 3 0  y e a r s )  a r e  r e a l i z e d .  ( s e e  p a g e  1 0  f o r  d e t a i l s )

2040 (after considering shipping traffic density)

Potential of sea areas with Low LCOE are Fixed: 64GW and Floating: 343GW

3. Results of analysis of potential sea areas

Potential sea areas for Fixed

(2040: after considering shipping traffic density)

Potential sea areas for Floating

(2040: after considering shipping traffic density)

Total potential for Fixed： 70GW

LCOE of less than 10 yen/kWh： 64GW

Total potential for Floating： 2,396GW

LCOE of less than 10 yen/kWh： 343GW

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources) Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources)
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Coastal Line

2050 LCOE

Coastal Line

2050 LCOE

⚫ The tota l  potent ia l  sea areas af ter  consider ing sh ipping traf f ic  densi ty  are equiva lent  to Fixed:  70GW and Float ing:  2,396GW, as in the case of  2040.

⚫ The insta l led capaci ty  of  of fshore wind required to achieve carbon neutra l i ty  by 2050 (JWPA’s est imat ion:  100 GW) 11 accounts for  several  percent of  them; 

there is  a possibi l i ty  to achieve th is  targets whi le  min imiz ing the impact on sh ipping traf f ic  and f ish ing act iv i ty.

⚫ Cost reduct ions unt i l  2050 expanded potent ia l  sea areas wi th a LCOE of  less than 10 yen/kWh* to  Fixed:70GW and Float ing:1,477GW .
*  L C O E  i f  w i n d  f i r m  s i z e  e x p a n s i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  d o m e s t i c  s u p p l y  c h a i n  c r e a t i o n ,  p o r t / g r i d  i n f r a s t r u c t u r e  d e v e l o p m e n t ,  a n d  e x p a n s i o n  o f  p r o j e c t  p e r i o d  ( 3 0  y e a r s )  a r e  r e a l i z e d .  ( s e e  p a g e  1 0  f o r  d e t a i l s )

2050 (after considering shipping traffic density)

Potential of sea areas with Low LCOE are Fixed: 70GW and Floating: 1,477GW

3. Results of analysis of potential sea areas

Potential sea areas for Fixed

(2050: after considering shipping traffic density)

Potential sea areas for Floating

(2050: after considering shipping traffic density)

Total potential for Fixed： 70GW

LCOE of less than 10 yen/kWh： 70GW

Total potential for Floating： 2,396GW

LCOE of less than 10 yen/kWh： 1,477GW

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

* These are results of analysis through mechanical processing based on public data and certain preconditions, and may not 
indicate the actual sea areas that can be developed. In addition, this may create a gap with the actual LCOE.
(see page 7 for details)

Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources) Source: Created by Mitsubishi Research Institute (See pages 9 and 24 for data used and sources)
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4. Summary and proposal
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⚫ To promote discussions between the of fshore wind and f ish ing industry,  i t  is  
essent ia l  to obta in concrete in format ion on the sea areas and area s izes that  are 
needed to achieve the targets.

⚫ With th is  understanding,  the in i t ia l  analys is  of  potent ia l  sea areas for  of fshore wind 
was conducted on the basis of  data on the natura l  env ironment,  use of  sea areas,  
and LCOE.

⚫ The analys is  resu l ts  shows that  the  tota l  potent ia l  sea areas consider ing sh ipping 
t ra f f ic  densi ty  are  equiva lent  to  70GW for  Fixed and 2 ,396GW for  Float ing .  The 
government ’s  targets *1 and the insta l led capaci ty  of  of fshore wind required to 
achieve carbon neutra l i ty  by 2050 *2 account for  severa l  percent of  the tota l  
potent ia l ,  indicat ing that  there is  a possibi l i ty  to achieve th is  targets whi le  
minimiz ing the impact on sh ipping traf f ic  and f ish ing act iv i ty.
* 1  2 0 4 0 :  3 0 – 4 5  G W  ( i n c l u d i n g  F l o a t i n g ) 1 0         * 2  2 0 5 0 :  1 0 0  G W  ( J W P A ’ s  e s t i m a t e ) 1 1

⚫ In  addi t ion,  the analys is  resu l ts  shows that  the  potent ia l  o f  sea areas wi th a  LCOE 
of  less than 10 yen/kWh in  2050 are  equiva lent  to  70GW for  Fixed and 1 ,477GW 
for  Float ing.
*  L C O E  i f  w i n d  f i r m  s i z e  e x p a n s i o n ,  t e c h n o l o g i c a l  i n n o v a t i o n ,  d o m e s t i c  s u p p l y  c h a i n  c r e a t i o n ,  p o r t / g r i d  

i n f r a s t r u c t u r e  d e v e l o p m e n t ,  a n d  e x p a n s i o n  o f  p r o j e c t  p e r i o d  ( 3 0  y e a r s )  a r e  r e a l i z e d .  ( s e e  p a g e  1 0  f o r  d e t a i l s )

⚫ 2040 F ixed:  64GW, F loat ing:  343GW ( a f t e r  c ons i de r i ng  sh i pp i ng  t r a f f i c  de ns i t y )

⚫ 2050 F ixed:  70GW, F loat ing:  1,477GW ( a f t e r  c ons i de r i ng  sh i pp i ng  t r a f f i c  de ns i t y )

⚫ However,  because th is  analys is  does not consider  a l l  the natura l  condi t ions,  socia l  
condi t ions,  and actual  condi t ions of  ocean use  such as f ish ing act iv i t ies,  the 
actual  sea areas that  can be developed are expected to be s ign i f icant ly  reduced.

⚫ I f  both industr ies and re lated organizat ions can put together  their  knowledge and 
data ,  i t  w i l l  be  possible to  ident i fy  more spec i f ic  potent ia l  sea areas .

⚫ In  addi t ion,  deepening mutual  understanding between both industr ies through 
knowledge and data shar ing wi l l  make i t  possible to formulate ef fect ive 
harmonizat ion measures,  which wi l l  lead to the creat ion of  a win -win re lat ionship 
for  both industr ies.

⚫ To form a v i r tuous cycle that  leads to the co -creat ion of  the future of  of fshore wind  
and the f ish ing industry through concessions by both industr ies,  i t  is  essent ia l  for  
the centra l  and local  governments,  industry,  f isher ies -re lated organizat ions,  
research inst i tutes,  and other  organizat ions to pool  the ir  knowledge and make 
every possible ef for t .

Toward the formation of a virtuous cycle that leads to the co -creation of the future of the fishing industry, 

and offshore wind

4. Summary and proposal

In format ion on sea areas where 

f ish ing act iv ity is  h igh

Evaluation and analysis of  

impacts on ship t raf f ic

Data on the management of  
f ishery resources

Examples of knowledge / data of the fishing industry 

In format ion on potent ial  sea 
areas for  of fshore wind 
*Scope o f  th i s  repor t  

Fishery impact survey data

Menu of  f ishery harmonization 

measures

Examples of knowledge / data of offshore wind

Real ize of fshore wind that contr ibutes to making 

f isher ies a growth industry

Accelerate the formation of  of fshore wind projects, 
achieve industr ial  development and economic 
growth

Select sea areas with the min imum impact on the 

f ish ing industry and ship t raf f ic

Formulate ef fect ive f ishery harmonization measures 

that meet the needs of  the sea areas

Develop contribution measures leading to the 
future of  the f ish ing industry (e.g., smart f isher ies,  
contribution to decarbonization of  the f ish industry)

Formulate fishery harmonization measures through collaboration between both industries

Build a win-win relationship between both industries / Co-create the future

F o s te r  m u t u a l  u n d e r s tan d ing

Put together both industries’ knowledge and data toward the co -creation of 

the future of the fishing industry  and offshore wind

Source: Created by Mitsubishi Research Institute
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5. Reference: Details of analysis results of 

potential sea areas
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2040 (before considering shipping traffic density): Potential sea areas by water depth/area

5. Reference: Details of analysis results of potential sea areas

Potential sea areas (2040) [GW]

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 34 30 159 83 61 50 210 183 134 910

Pacif ic Ocean side area 64 30 112 59 40 39 203 247 233 963

Kyushu/Okinawa area 18 50 294 57 45 40 280 165 137 1,067

Total area 116 109 565 199 146 129 693 595 504 2,940

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.

Potential sea areas (2040): LCOE of less than 10 yen/kWh [GW]

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 29 13 63 21 18 15 24 0 0 154

Pacif ic Ocean side area 60 18 67 41 22 20 49 5 0 222

Kyushu/Okinawa area 14 14 95 6 1 0 0 0 0 116

Total area 104 45 226 67 41 35 73 5 0 492

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ LCOE if wind firm size expansion, technological innovation, domestic supply chain creation, port/grid infrastructure development, and expansion of project period (30 years) are realized. (see page 10 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.
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2050 (before considering shipping traffic density): Potential sea areas by water depth/area

5. Reference: Details of analysis results of potential sea areas

Potential sea areas (2050) [GW]

Potential sea areas (2050): LCOE of less than 10 yen/kWh [GW]

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 34 30 159 83 61 50 210 183 134 910

Pacif ic Ocean side area 64 30 112 59 40 39 203 247 233 963

Kyushu/Okinawa area 18 50 294 57 45 40 280 165 137 1,067

Total area 116 109 565 199 146 129 693 595 504 2,940

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 34 30 159 83 61 48 190 71 16 658

Pacif ic Ocean side area 64 30 112 58 40 39 190 183 87 738

Kyushu/Okinawa area 17 46 274 40 25 19 113 9 0 527

Total area 115 105 545 181 126 106 492 263 103 1,923

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ LCOE if wind firm size expansion, technological innovation, domestic supply chain creation, port/grid infrastructure development, and expansion of project period (30 years) are realized. (see page 10 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.
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2040 (after considering shipping traffic density): Potential sea areas by water depth/area

5. Reference: Details of analysis results of potential sea areas

Potential sea areas (2040) [GW]

Potential sea areas (2040): LCOE of less than 10 yen/kWh [GW]

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 23 17 122 63 56 44 203 183 134 823

Pacif ic Ocean side area 40 13 45 32 20 22 129 208 206 674

Kyushu/Okinawa area 6 32 241 47 35 30 227 155 132 899

Total area 70 62 409 142 111 96 559 546 473 2,396

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 21 10 59 20 19 14 23 0 0 146

Pacif ic Ocean side area 39 9 40 27 13 13 27 2 0 132

Kyushu/Okinawa area 4 7 54 4 1 0 0 0 0 65

Total area 64 26 153 51 32 28 50 2 0 343

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ LCOE if wind firm size expansion, technological innovation, domestic supply chain creation, port/grid infrastructure development, and expansion of project period (30 years) are realized. (see page 10 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.
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2050 (after considering shipping traffic density): Potential sea areas by water depth/area

5. Reference: Details of analysis results of potential sea areas

Potential sea areas (2050) [GW]

Potential sea areas (2050): LCOE of less than 10 yen/kWh [GW]

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 23 17 122 63 56 44 203 183 134 823

Pacif ic Ocean side area 40 13 45 32 20 22 129 208 206 674

Kyushu/Okinawa area 6 32 241 47 35 30 227 155 132 899

Total area 70 62 409 142 111 96 559 546 473 2,396

Fixed Floating

≤75 m 75–100 m 100–200 m 200–300 m 300–400 m 400–500 m 500–1,000 m 1,000–1,500 m 1,500–2,000 m
Floating

Total area

Sea of Japan side area 23 17 122 63 56 44 185 72 15 572

Pacif ic Ocean side area 40 13 45 32 20 22 124 152 76 484

Kyushu/Okinawa area 6 28 224 33 19 16 93 8 0 420

Total area 70 58 391 128 94 81 401 232 91 1,477

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.

∗ These are results of analysis through mechanical processing based on public data and certain preconditions, and may not indicate the actual sea areas that can be developed. (see page 7 for details)
∗ LCOE if wind firm size expansion, technological innovation, domestic supply chain creation, port/grid infrastructure development, and expansion of project period (30 years) are realized. (see page 10 for details)
∗ Using the sea areas used in statistical tables for fisheries as a reference, Geographic Information System (GIS) data were created for the areas: the Sea of Japan side area, which represents the sea areas in the north of the 

border between Yamaguchi and Shimane prefectures; the Pacific Ocean side area, which covers the sea areas in the north of the border between Kagoshima and Miyazaki prefectures; and the Kyushu / Okinawa area, which 
constitutes the remaining sea areas excluding the Inland Sea of Japan

∗ Due to rounding, the sum of all the items may not match the total.
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https://www.msil.go.jp/
https://www.energy.gov/sites/default/files/2023-09/doe-offshore-wind-market-report-2023-edition.pdf
https://www.energy.gov/sites/default/files/2023-09/doe-offshore-wind-market-report-2023-edition.pdf
https://www.4coffshore.com/windfarms/
https://www.mlit.go.jp/kowan/content/001459708.pdf
https://www.mlit.go.jp/kowan/content/001515774.pdf
https://www.meti.go.jp/shingikai/energy_environment/yojo_furyoku/pdf/002_02_e02_01.pdf
https://jwpa.jp/cms/wp-content/uploads/JWPA-Wind-Vision-2023_20230529_Full.pdf


Email ：  offshorewind@mri.co.jp

Energy and Sustainability Division

Contact Information
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