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Key Takeaway from 2035 Report by Berkeley lab
• 90% decarbonization of Japan’s power sector by 2035 is possible
• Benefits of decarbonizing Japan’s power sector
• Shift to renewables is key

ー Nuclear and cofiring of hydrogen and fuel ammonia are costly
• Policy change is crucial for a speedy shift 

to renewables

10 Recommendations for Japan
• 3 elements for a national vision
• 7 policy measures
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● Intra-agency coordination

● Clear roles for national, 
subnational governments

● Budget and fiscal  
measures

● Citizen-participation

Measures

● 1.5℃ aligned design

● Industrial policies

● Cost-effective  
technologies

Grand Design

Grand DesignVision 1

To achieve net-zero emissions by 2050, Japan would need to further strengthen its climate 
change measures, ensure a stable supply of energy, and realize a just transition, and the 
key to all of that would be to prioritize the decarbonization of the power sector over other 
sectors. This is a sector that can accommodate a rapid shift thanks to falling costs of 
solar and wind power. Decarbonization of the power sector can have ripple effects on other 
sectors. The Japanese government needs to declare that it will undertake a bold shift to 
create a power system centered on renewables in order to achieve carbon neutrality, and 
then present a grand design and industrial policy to achieve the energy shift.　 
 

Current status 

The government has compiled several long-term strategies and roadmaps in line with its 
target to achieve carbon neutrality by 2050. It has set emission reduction targets and a 
power generation mix for 2030 and policies for each sector. Japan has declared a target of 
reducing GHG emissions by 46% by 2030 from 2013 levels, and that it would make an effort 
to achieve 50%. By 2030, renewables are to account for 36% to 38% of Japan’ s power 
generation mix, according to the government outlook. The government says that to the 
extent possible it will prioritize and expand the use of renewable energy as a main power 
source.7 But it has yet to indicate a pathway for the power generation mix beyond 2030.8

The Green Growth Strategy, announced in 2021, identified 14 priority areas. Although 
renewable energy is included, the others are heavy in technologies that still have little 

7　 METI, Sixth Strategic Energy Plan, Oct. 22, 2021

8　 In December 2020, a government taskforce (in Japanese) presented “reference” values for the 
power generation mix in 2050, with renewable electricity accounting for about 50 to 60%, hydrogen 
and ammonia about 10%, and the remaining 30% to 40% from nuclear and fossil fuels (combined 
with CCUS and carbon recycling). The Sixth Strategic Energy Plan, published later, mentioned these 
“reference” values, saying that any electricity source obviously has issues, so multiple scenarios are 
needed for 2050. 

1. National vision
1-1.  A grand design centered on a shift to 

renewables
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Ambitious TargetsVision 2

● Coal-fired power:  
phaseout

●  Hydrogen & ammonia: 
reconsideration of policies

● Nuclear: ban on new  
construction

●  Gas-fired power:  
ban on new construction

Policy Review
● GHG reductions &  

renewables targets

● 5-year target cycle

● Sectoral targets

Ambitious Targets

Numerical targets would be a key element for any grand design. Japan has abundant 
renewable resources, such as wind and solar. According to estimates by the Ministry of the 
Environment (MOE), Japan’ s potential for commercially viable wind and solar power is more 
than double the country’ s current annual power generation. That abundance should allow 
Japan to set ambitious targets for renewables.14  

Current status 

Japan’ s national target for GHG emission reduction is a 46% to 50% cut by 2030 from 
2013 levels. Under the Sixth Strategic Energy Plan to achieve the reduction target, Japan’ s 
outlook for the renewable energy share in the power generation mix is 36% to 38% by 2030. 
The outlook for the share of renewables are low compared with global outlooks presented 
by international organizations. 15 Japan has yet to set any target or outlook beyond 2030 
and this results in a lack of incentive to scale up renewables. 
 
Coal- and gas-fired power are to account for 19% and 20%, respectively, in Japan’ s power 
generation mix in 2030, according to the Sixth Strategic Energy Plan. Under current policy, 
coal-fired power generators are required to achieve a generation efficiency of 43% or higher 
as a measure for Japan to “fade out” inefficient plants by 2030.16 But separate policies allow 
coal-fired power plants to mix coal with fuels that have lower emissions, such as biomass, 
hydrogen and ammonia, to achieve the 43% efficiency target. Furthermore, hydrogen and 
ammonia are categorized as non-fossil energy, even though in practice they are derived from 

14　 MOE, Japan's potential for renewables, April 2022 (in Japanese).

15　 For example, a report by the International Energy Agency(IEA) Net Zero by 2050 A Roadmap 
for the Global Energy Sector presented a global scenario of 60% renewables in 2030, October 2021 
(P.115).

16　 METI Working Group on coal-fired power, Advisory committee for natural resources and energy 
Interim report, April 23, 2021 (in Japanese).

1-2. Ambitious targets and policy review 
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● Consensus building among 
stakeholders

Dialogue

Financial Support

● Impact analysis

● Support for affected areas 
and workers

● Creation of green industries

National Strategies

Just Transition StrategiesVision 3

A dramatic shift to renewable power would lead inevitably to the downsizing of the thermal 
and nuclear power industries and an expansion of renewables-related industries. A just 
transition24 for structural changes in industries and supply chains as well as employment is 
a key focus for achieving decarbonization globally,25 and Japan also needs to address these 
issues. Strategies for a just transition would serve as an important employment policy. 
 
 

Current status 

Japan’ s Long-Term Strategy under the Paris Agreement, released in October 2021, refers 
to a just transition in this way: “The Government, local authorities and companies as well 
as financial institutions will work together to provide vocational training to the workforce, 
support for diversification and shifts in business operations, support for inviting new 
business and replacement of the labor force, in order to achieve the transition of the 
workforce to a decarbonized society smoothly and without delay. Such efforts also include 
support to local societies and economies for their smooth transitions,” 26  
 
Meanwhile, the government’ s Green Growth Strategy and GX Basic Policy detail support 
for hydrogen and ammonia co-firing in thermal power generation as well as CCUS pilot 
projects. However, they fail to provide specific measures needed for a just transition that 

24　 A just transition is possible through participation by all stakeholders in dialogue, by giving 
people in communities a say in choices and ensuring that workers have meaningful jobs and stable 
incomes, in order to leave no one behind in the transition to a decarbonized society. It is also crucial 
to promote the diversification of a sustainable economy at local, regional and national levels, and to 
strengthen the resilience of communities. The preamble to the Paris Agreement acknowledges “the 
imperatives of a just transition of the workforce and the creation of decent work and quality jobs.”

25　 For example, Canada and Spain have strategies for a just transition while the European Union 
has set up a fund for a just transition to provide support measures for regions that rely heavily on 
fossil fuels. References: Kiko Network “Just transition” (2021, in Japanese), and World Resources 
Institute “Just Transition and Equitable Climate Action Resource Center.”

26　 Government of Japan The Long-Term Strategy under the Paris Agreement, October 2021. 

1-3. National strategies for a just transition
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Incentives for 
Energy Efficiency, 

Renewables
Implementing Carbon 

Pricing Schemes

● Higher prices

● Fair and transparent use of revenues

● Carbon dividends, support for just transition

Effective Carbon PricingProposal 1

2. Policy measures 

2-1. Making carbon pricing more effective 

Current status

In October 2012, Japan introduced the Tax for Climate Change Mitigation, equivalent 

to a carbon tax, on top of the existing Petroleum and Coal Tax. The rate of this tax is 

still currently 289 yen/t-CO2, which is low compared with other countries (Chart 2). As 

for emissions trading, Japan has no nationwide program, but the Tokyo Metropolitan 

Government and Saitama Prefecture have launched their own emissions trading schemes.

 

Following instructions from then-Prime Minister Yoshihide Suga in December 2020,27 the 

Ministry of Economy, Trade and Industry (METI) and Ministry of the Environment (MOE) 

separately started discussions on carbon pricing schemes, such as carbon tax and emissions 

trading.28, 29 Through that process, METI launched the Green Transformation (GX) League, 

a forum of hundreds of companies, and started a pilot for voluntary emissions trading in 

September 2022.30 According to the GX Basic Policy approved by the cabinet in February 

2023, the government plans to start full-scale emissions trading in FY2026, to introduce 

the auctioning of emissions from power generation companies in FY2033, and carbon 

emissions surcharges in lieu of carbon taxes in FY2028. 

The government plans to issue “GX Economy Transition Bonds” of about 20 trillion yen 

over the next ten years and use revenues from carbon pricing schemes such as emissions 

trading and surcharges for the redemption of the bonds. It intends to issue the bonds to 

raise funds for investments in large-scale project s for the development of technologies 

promoted by the GX Basic Policy. There are concerns that this scheme would benefit only 

the companies involved in those projects, and that it would not pass on revenues from 

27　 METI Summary of a press conference by minister Kajiyama, December 21, 2020 (in Japanese). 

28　 METI Study group on financial means to achieve carbon neutrality (in Japanese).

29　 MOE Subcommittee on the utilization of carbon pricing (in Japanese).

30　Japan Exchange Group (JPX) News Release JPX commences carbon credit market demonstration, 
September 22, 2022.
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Utility-scale
Solar, Wind Power

Rooftop Solar,  
Micro Hydro

● Information disclosure, community participation

● Zoning 

● Community-led power projects

Renewables for CommunitiesProposal 2

2-2.  Expanding renewable energy  
in ways that benefit communities

Current status 

Renewables are a distributed energy source that can be developed and utilized through 

local initiatives. However, 224 local governments (about 13% of Japan’ s local governments) 

have introduced ordinances to rein in renewable energy developments in the face of some 

solar and wind projects that were not implemented appropriately.32 In some regions with 

plans and potential for offshore wind farms, local residents have expressed concern and 

opposition.   

 

Information on individual renewables projects that have received government approval 

to sell electricity under the feed-in tariff (FIT) program is publicly available on METI’ s 

website.33 However, information on applications for renewables projects is only made 

available to the local governments concerned. Government policies require developers 

to “make an effort” to notify local residents about their projects at an early stage of 

planning.34 However, such requirements are not legally binding, and residents sometimes 

learn about a new project only when construction is about to begin. In October 2022, a 

METI taskforce on the proper installation and management of renewable energy projects 

compiled a set of proposals and urged the government to consider making it mandatory for 

proponents to notify residents of renewable energy projects of a certain size by certain 

measures, including holding information sessions for residents.  

 

In June 2021, the government compiled a “roadmap for regional decarbonization,” presenting 

steps and measures to be taken for regional development by local communitiesup to 2030. 

32　 Research Institute for Local Government Local ordinances regarding solar power generation 
equipment,  accessed January 13, 2023 (in Japanese).

33　 ANRE Application site for feed-in tariff programs (in Japanese).

34　 METI Taskforce proposals on appropriate installations and management of renewable energy 
equipment October 2022 (in Japanese).
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Market Mechanism Grid Management

Grid Flexibility Sector Coupling

Flexibility in Power SystemProposal 3

2-3.  Enhancing flexibility  
in Japan’s power system

Current status 

Since the start of the feed-in tariff program in July 2012, Japan’ s renewable energy 
development has been led largely by solar power. To expand variable power sources such 
as solar and wind, there is a need for measures to maintain balance between electricity 
demand and supply. Japan has introduced curtailment, which requires power producers to 
reduce or halt electricity production, in accordance with priority dispatching rules. Under 
curtailment rules, power production is reduced in this sequence: (1) thermal power → (2) 
pumped hydro → (3) large-scale biomass → (4) solar, wind → (5) nuclear, hydro, geothermal.   
 
In 2018, the main island of Kyushu had the first case of curtailment of variable renewable 
power (item (4) solar, wind). Since then, curtailment has also been carried out in Hokkaido, 
Tohoku, Chugoku, and Shikoku regions, though less frequently.39 Although such measures are 
necessary for the stability of the power supply, excessive curtailment could directly impact 
the bottom line of power producers. The government is considering ways to tackle the 
situation, such as implementing measures on the demand side and strengthening the grid. As 
for storage batteries, which contribute to stabilizing the grid by charging and discharging 
surplus electricity, the government plans to set a target for 2030 for stationary batteries, 
and to expand the national battery manufacturing capacity to 150 GWh by then.40 It also 
will develop a market mechanism to allow for distributed power sources—such as residential 
storage batteries—to trade electricity, and adjust grid access rules for storage batteries. 

Proposals

Below are several recommendations for Japan to improve its electricity supply and demand 
management in anticipation of a massive deployment of renewables.  

39　 ANRE Report on curtailment (in Japanese).

40　 Government of Japan GX Basic Policy, February 10, 2023 (in Japanese).
28
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Capacity  
Market Reform

Separation of 
Generation and 

Retail Units

Fair Burden 
Sharing

Trading on  
the Spot  
Market

Negative 
Pricing

Redesigning Power MarketProposal 4

Current status 

For decades, ten regional utilities in Japan were in charge of electricity generation, 
transmission/distribution, and retail. The liberalization of the electricity markets began 
in March 2000, first targeting extra-high-voltage customers (large factories, department 
stores, office buildings) and allowing them to source electricity from other power 
producers. The scope of liberalization was later expanded to high voltage consumers (small- 
and mid-size buildings and factories), and the process was completed in April 2016 with 
low-voltage customers (homes and small retail stores). In the course of market reforms, 
the electricity generation and retail sectors were both liberalized, which prompted the 
emergence of the wholesale market. Meanwhile, the transmission/distribution sector was 
legally separated from other sectors.  
 
Japan subsequently created more markets besides the wholesale market and the situation 
became increasingly complex.47(Chart 4) One of them, the “capacity market,” is drawing 
criticism for functioning as a de-facto mechanism that provides incentives to prolong the 
use of existing facilities such as nuclear and aging coal power plants.48 The government 
plans to add a new mechanism to the capacity market to auction “long-term decarbonized 
electricity.” The auction would incentivize multi-year investments in decarbonized power 
sources (unlike the capacity market, which covers only one year). The government’s choice 
of power sources eligible to take part in the auction lacks some logic, as it includes not 
only hydrogen and ammonia co-firing in thermal power plants (despite their poor prospects 

47　 Venues for electricity trading in Japan include the Tokyo Commodity Exchange (electricity 
futures), the Japan Electric Power Exchange (spot, hour-ahead, forward, financial transmission 
rights, baseload, non-fossil fuel certificates), OCCTO (capacity, long-term decarbonized electricity 
auctions) and the Electric Power Reserve Exchange (balancing). Individual spot contract and one-
on-one futures contracts are also done outside these markets.

48　 Cabinet Office’ s taskforce on renewable energy regulations Views on the capacity market,  
December 1, 2020 (in Japanese).

2-4.  Redesigning power markets  
to encourage fair competition

Decarbonizing Japan’ s Electricity System: Policy Changes to Trigger the Shift
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Boosting Offshore WindProposal 5

Current status 

In 2020, a private-public council set up to strengthen Japan’s competitiveness in the 

offshore wind industry set a target of adding 30 to 45 GW in offshore wind projects by 

2040.59 While the target is ambitious, it is also far below the country’s offshore wind 

potential of 552 GW (128 GW of bottom-fixed and 424 GW of floating), according to figures 

by the Japan Wind Power Association (JWPA).60 Floating offshore wind is an important 

technology to utilize wind potential, and the government plans to start discussions to set a 

target.61

 

In recent years, the government has enacted legislation and revised existing laws to deploy 

more offshore wind.62 For example, the Port and Harbor Act has been revised to promote 

offshore wind projects near ports. The Act on Promoting the Utilization of Sea Areas for 

the Development of Marine Renewable Energy Power Generation Facilities was enacted 

for the development of wind farms further into the ocean. The government is compiling a 

master plan for cross-region transmission lines, a blueprint for the expansion of main grids 

to connect regions that have abundant offshore wind resources (such as Hokkaido and 

Tohoku) with areas that have high electricity demand, including Tokyo. 

The government plans to introduce a Japanese version of a more centralized system 

modeled after European schemes for offshore wind development,  putting the government 

in charge of activities such as research required for offshore wind development. According 

to the roadmap of the GX Basic Policy, research will start in FY2023, with bidding beginning 

59　  The public-private council on offshore wind industry Summary of the visions for the offshore wind 
industry (1st edition), December 15, 2020 (P.6) (in Japanese).

60　 The Japan Wind Power Association document submitted to the public-private council on offshore wind 
industry, July 17, 2020 (P.14) (in Japanese).

61　 Green Transformation Implementation Council GX Basic Policy (draft), December 22, 2022 (in Japanese).

62　 ANRE Offshore wind policies,  October 6, 2022 (P.5) (in Japanese).

2-5. Boosting Offshore Wind Development 
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and the Act on Improvement of Energy Consumption Performance of Buildings (Building 

● Review of energy  
efficiency standards

● Emissions trading 
scheme and  
carbon tax

● Energy saving  
consultants

Industries

● Tougher standards

● Mandatory PV for  
new buildings

● PV, insulation for 
existing buildings

Buildings Transportation

● 2035: new  
gasoline-powered car 
sales end

● Bikeable, walkable 
communities

● Efficient freight  
transport

Energy EfficiencyProposal 6

Energy Efficiency Act).
 
Under the Energy Efficiency Act, businesses are required to make plans to achieve 
their energy efficiency goals and report on their energy use. Standards are set by 
the government for the improvement of energy efficiency of factories (1% a year), 
and for energy efficiency for each type of industry and equipment. However, they 
are not regulatory standards, no advisory or order has ever been issued, and no public 
announcement has ever been made concerning businesses failing to meet standards. In 
addition, these standards are for energy intensity (per unit of activity), so they are not 
effective in reining in a rise in total CO2 emissions when production volumes increase. Much 
of the corporate effort on energy efficiency is voluntary, in line with Voluntary Action Plan 
the Japan Business Federation (Keidanren) introduced in 1998. 

With a 2022 amendment to the Building Energy Efficiency Act, it will become mandatory 
for all new residential and other buildings to meet energy efficiency standards starting 
in 2025.75 However, the current standards (e.g., residential buildings require Class 4 
insulation) are below the levels required for net-zero energy houses (ZEH) and net-zero 
energy buildings (ZEB). Furthermore, many existing residential and other buildings have no 
insulation, despite subsidies and incentive programs being available, so there is room for 
improvement.  

 

Proposals 

Saving energy by improving energy efficiency on the demand side is as important as 
producing energy on the supply side, and contributes to decarbonization. Policy measures 
should be strengthened in order to improve energy efficiency in each of the following three 

75　 MLIT Building Energy Efficiency Act, (in Japanese).

Decarbonizing Japan’ s Electricity System: Policy Changes to Trigger the Shift
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Fiscal MeasuresProposal 7

total energy-related budget, and the share rises to 50% if allocations for nuclear are added 
(Chart 7). In other words, allocations have been made for all types of power sources, from 
renewables to fossil fuels and nuclear. Most of MOE’s budget request is allocated for the 

energy efficiency and renewables sectors, while the largest share of METI’s request is for 
fossil fuels. 

 
The government’ s two trillion yen Green Innovation Fund provides subsidies through 
the New Energy and Industrial Technology Development Organization (NEDO) for the 
development of innovative technologies, but much of the funding is allocated for fossil 
fuel-related projects, including CCUS and hydrogen and ammonia technologies.  
 
Moreover, co-firing with hydrogen and ammonia is among the technologies in the power 
sector eligible for public funds for transition finance, according to METI, and the 
government is urging the private sector to invest in them as well.76 Little financial support 
has been provided, however, for a just transition away from the fossil fuel industry. The 
government estimates that Japan’ s decarbonization efforts will require 150 trillion yen in 
public and private investment in the next decade, and plans to issue 20 trillion yen in “GX 
Economy Transition Bonds.”  
 
Japan lags behind in the climate tech sector, technologies focused on reducing GHG 
emissions and adapting to the impacts of climate change. The government has set aside 
100 billion yen from the Green Innovation Fund to provide support for novel technologies 
and startups,77 only a few Japanese companies have a global presence in climate tech, and 
they rarely get mentioned in industry reports published overseas.78, 79  
 
 

76　 The government revised in May 2022 the Act on Advancement of Energy Supply to define 
hydrogen and ammonia as non-fossil energy sources to promote the use of such fuels as 
decarbonized sources. 

77　 METI Allocation policy for Green Innovation Fund, revised March 18, 2022 (in Japanese).

78　 PwC State of Climate Tech 2021.

79　 Holon IQ Global Climate Tech Unicorns.
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Summary/Conclusion
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2035: 90% decarbonization of the power sector

10 Recommendations
National Vision
• A grand design for a renewable shift 
• Ambitious targets and policy review
• National strategies for a just transition

Policy Measures
• Introducing carbon pricing at more appropriate levels
• Expanding renewable energy in ways that benefit communities
• Enhancing flexibility in Japan’s power system 
• Redesigning electricity markets to encourage fair competition
• Boosting offshore wind development 
• Improving energy efficiency
• Adopting fiscal measures to support the energy shift
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Thank you!


