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Under the Paris Agreement, each participating country 
agrees to prepare, communicate, and maintain 
successive nationally determined contributions (NDCs) 
that it intends to achieve —  representing its highest 
possible ambition reflecting common but differentiated 
responsibilities and capabilities and considering national 
circumstances. Most countries presented initial NDCs 
leading up to the signing of the Paris Agreement or in 
the 1-2 years following. Countries were asked to deliver 
updated NDCs in 2020 ahead of COP26. As of December 
10, 2021, 194 countries have submitted at least one NDC, 
with 151 countries submitting an updated first NDC and  
11 submitting a second NDC.1

In the first NDC, Parties were asked to provide 
information on the mitigation goal, including the 
reference point, the timeframe for implementation, the 
scope and coverage, planning processes, assumptions 
and methodologies, how the Party considers the NDC 
is fair and ambitious in light of national circumstances, 

and how the NDC contributes to achieving international 
climate objectives. Countries were further encouraged 
to provide additional information necessary for clarity, 
transparency and understanding of their NDCs, following 
specific guidance.2 Most also provided other information, 
such as on the means of implementation and domestic 
mitigation measures. This could include key instruments 
for achieving mitigation targets and/or specific priority 
areas of national importance. Many Parties also provided 
information on long-term mitigation strategies that have 
been formulated or are under preparation.3

While the level of detail varies considerably from one 
NDC to the next, most offer a strong indication of the 
types of measures that will be used to reach 2030 goals 
— including whether the country plans to use advanced 
low-emission energy and climate technologies and has 
preparations underway to ensure those technologies will 
be ready to support NDC and net-zero goals.

1 United Nations Climate Change. Nationally Determined Contributions. Accessed 12-17-21. https://unfccc.int/process-and-meetings/the-paris-
agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs

2 United Nations Climate Change. (2018). Decision 4/CMA.1 Further guidance in relation to the mitigation section of decision 1/CP.21, Annex I. (p. 
9) https://unfccc.int/documents/193407

3 United Nations Framework Convention on Climate Change (UNFCCC). (2021). Nationally determined contributions under the Paris Agreement. 
Revised synthesis report by the Secretariat. (p. 6, 16, 36-42). https://unfccc.int/sites/default/files/resource/cma2021_08r01_E.pdf
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As the United States (U.S.) and the international 
community pursue efforts to limit the global average 
temperature increase to 1.5°C above pre-industrial 
levels, knowing which countries are interested in using 
advanced low-emission energy and climate technologies 
to meet their climate goals could inform international 
partnerships and delivery of financial, technological and 
capacity support aimed at technology diffusion. To begin 
to identify potential collaborators, this note presents the 
results of a review of NDCs submitted by 41 countries 
and the European Union (a total of 42 NDCs) as an initial 
indication4 of national priorities and plans to make use of 
three broad types of advanced low-emission energy and 
climate technologies: 

 ■ Carbon Management, which includes carbon capture, 
utilization, and storage and direct air capture climate 
technologies;

 ■ Zero-Carbon Fuels (hydrogen and ammonia) produced 
using low-carbon methods5; and

 ■ Nuclear Energy, including Advanced Nuclear Energy.

This initial subset of NDCs (see Annex 1) was selected 
based on expert judgment of countries that may be more 
likely to pursue one or more advanced low-emission 
energy and climate technologies. Future versions of this 
assessment are expected to expand on this list to include 
a broader set of countries and potentially a broader set 
of national policy documents.

In each case, Clean Air Task Force (CATF) evaluated the 
most recent NDC on the UNFCCC website, as available.6 
In most cases, the NDCs evaluated were updated in  
2020 or 2021. However, in a handful of cases the most 
recent NDCs were those originally submitted in 2015-
2017. Evaluations generally used a list of preset search 
terms and/or a close review of the specific mitigation 
measures identified in the NDC to capture detail 
on national plans vis-à-vis the target technologies. 
Preliminary findings are summarized in Figure 1 and 
elaborated in the sections below. 

4 The amount of detail on mitigation solutions varies considerably across the NDCs evaluated. If an NDC fails to mention a technology, this does 
not necessarily mean that the country won’t pursue its use; detailed plans could be under development, found separately in other national 
plans or strategies, and/or awaiting international financial support. Accordingly, a more complete assessment would evaluate other national 
policy documents. This initial screen focuses on countries that specify interest in advanced clean energy technologies through their NDCs, as 
these countries may be ripe for international collaboration towards scaling up such solutions.

5 This paper focuses on hydrogen and ammonia produced at renewable or nuclear energy-fueled electrolyzers or at natural gas-fed facilities that 
capture and use or store their carbon dioxide emissions (or other carbon byproducts) and source natural gas feedstocks from supply chains 
with low methane leak rates. While hydrogen and ammonia have no emissions at the point of combustion, emissions rates should consider the 
full lifecycle, including upstream and embodied emissions.

6 Note that the Taiwan NDC was not available on the UNFCCC website because the jurisdiction is not recognized as a Party.

Figure 1: Venn diagram showing 
national interest in carbon 
management, zero-carbon fuels 
(e.g., hydrogen) produced using 
low-carbon methods, and/or 
nuclear energy technologies



5CATF – NDC Assessment
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Carbon Management

Of the 42 NDCs included in the assessment, 14 include 
the use of carbon capture, utilization and storage: 
Australia, Canada, China, Egypt, Iceland, Indonesia, 
Iran, Japan, Morocco, Pakistan, Saudi Arabia, United 
Arab Emirates (UAE), United Kingdom (U.K.), U.S. 
Many of these countries may anticipate using carbon 
capture, utilization and storage to manage carbon 
emissions from ongoing use of fossil energy production 
or power generation, but only Pakistan, UAE and the 
U.S. allude to such applications. Some countries expect 
to use carbon management in concert with hydrogen 
production (Australia, Saudi Arabia, U.K., U.S.). 
Canada, China, Iceland, Indonesia, Morocco and the 
U.S. will use carbon management to prevent industrial 
and/or industrial process emissions. Moreover, Saudi 
Arabia is developing carbon capture, utilization and 
storage hubs aiming to support a circular carbon 
economy across its industrial sectors, and UAE is 
expanding on existing industrial applications. Canada 
(British Colombia) and Iceland are looking at carbon 
management to advance net-negative emissions. 
Only Saudi Arabia makes explicit mention of direct air 
capture in its NDC, though others like Australia may 
highlight the technology in documentation referenced 
in their NDCs.

While some countries provide little detail on their 
activities and plans to advance carbon management, 
others point to a variety of methods to advance carbon 
management technologies, including public consultation 
and planning (Canada), goal-setting (Australia, UAE, 
U.K.), research, development and demonstrations 
(Australia, Canada, China, Pakistan, UAE, U.K., U.S.), 
carbon capture, utilization and storage hubs (Canada, 
Saudi Arabia, U.K.), domestic financial incentives 
(Canada, U.S.), standards (U.S.), procurement (U.S.), 
and international cooperation and technology transfer 
(Australia, China, Saudi Arabia, UAE). The U.K. supports 
the development of a business model and revenue 
mechanism aimed at delivering investor certainty to the 
private sector. In some countries (Egypt, Indonesia, Iran, 
Morocco, Pakistan), advancement of carbon capture, 
utilization and storage will be partly or fully conditional 
on international financial support. 

A description of each jurisdiction’s plans to advance 
carbon management, as articulated in its NDC, is 
provided below. 

Australia: Australia has committed to reaching a "priority 
technology stretch goal" for carbon capture and storage 
(CCS): CO2 compression, hub transport and storage 



6CATF – NDC Assessment

under $20/t of C between 2025 and 2030.7 Australia 
has also committed to producing clean hydrogen with 
methane reforming and CCS. The Australian government 
will invest at least $20 billion in low-emissions 
technologies by 2030. Australia is also “targeting 
international partnerships that support the economic 
stretch goals, including access to global markets and 
more competitive supply chains” as well as research 
and development. The country’s Annual Low-Emission 
Technology Statements provide additional details on 
CCS investments, partnerships and future plans.

Canada: Carbon capture, utilization and storage 
(CCUS) falls under Canada's industrial initiatives. In its 
NDC, Canada says it will “introduce an investment tax 
credit for capital invested in CCUS projects, with the 
goal of reducing emissions by at least 15 Mt of CO2 
annually. Consultations are underway to determine the 
design of the tax credit, including its rate. This will be 
supported by $319 million for research, development and 
demonstrations to improve the commercial viability of 
CCUS technologies.” Note that expected CCUS impacts 
are not fully captured in the modeling assessment 
presented. At the subnational level, Canada’s NDC 
includes information on how two Canadian provinces 
are advancing or considering CCUS activities. Alberta 
is investing in CCUS and new sequestration hubs to 
manage pore space for CCS projects. British Colombia  
is developing a CleanBC Roadmap to 2030 that will  
“act as a foundation for future actions and policy 
measures designed to meet a net-zero target by 2050.”  
In developing this Roadmap, the Province will explore 
“new opportunities for reductions through negative 
emissions technology.”

China: China is supporting demonstration projects 
as part of efforts to peak carbon dioxide emissions 
and reach carbon neutrality. Its NDC emphasizes 
demonstration and industrial application of large-
scale carbon capture and storage technologies, listing 
five operational demonstration projects. China also 
emphasizes international cooperation, indicating 
plans to call on countries to “strengthen technological 
and industrial cooperation; … establish international 
cooperation platforms, centers and networks for 
advanced technology research and development and 
technology transfer; and … conduct joint research 
on breakthrough technologies, expedite the mature 
application of advanced technologies, and facilitate 
international application of applicable technologies.”

Egypt: Egypt’s NDC identifies CCS as one of four 
technology requirements “essential for transformation” 
if proven economically feasible. However, there are no 
associated actions.

Iceland: According to its NDC, Iceland expects to use 
carbon capture and mineralization in rock formations 
to reach carbon neutrality and net negative emissions. 
"Efforts are currently under way ..., which need to be 
strengthened for Iceland to reach carbon neutrality in 
2040 and a state of negative net emissions after that."

Indonesia: Indonesia’s NDC makes explicit mention  
of "CO2 recovery" in the cement and steel sectors. 
This mitigation measure was assumed in the analysis 
of measures used to define both the unconditional and 
conditional NDC goals.

Iran: Iran’s NDC specifies that CCS is a “major 
technological requirement[s].” However, there are no 
associated actions.

Japan: "CO2 transport and storage" is covered by Japan’s 
NDC and subject to accounting.

Morocco: Morocco’s NDC specifies a measure to 
capture and recover carbon dioxide from phosphorus 
chimneys--phosphoric acid (H3PO4) production process 
emissions. However, the NDC does not clarify what 
would happen to the carbon dioxide once it is recovered.

Pakistan: As part of the country’s contribution towards 
mitigation, Pakistan’s NDC specifies plans within the 
section on energy supply to undertake research and 
development for “carbon capture and sequestration,” 
resulting in research reports for policy uptake. 

Saudi Arabia: Saudi Arabia’s NDC describes plans to 
build on its experience with CO2 Enhanced Oil Recovery 
(EOR), including its experience running “the world’s 
largest carbon capture and utilization plant,” as part of 
its National Circular Carbon Economy (CCE) Program. 
The CCE approach uses the “4Rs” model of reduce, 
reuse, recycle, and remove to manage greenhouse gas 
(GHG) emissions. To advance the uptake of carbon 
capture, utilization and storage infrastructure and scale 
up its deployment, Saudi Arabia’s NDC outlines plans to 
transform the cities of Jubail and Yanbu into global hubs 
for CCUS. The hubs will leverage the concentration of 
manufacturing industries (petrochemical, steel, and other 

7 Note the stretch goal does not include capture processes.

https://www.industry.gov.au/sites/default/files/November%202021/document/low-emissions-technology-statement-2021.pdf
https://www.industry.gov.au/sites/default/files/November%202021/document/low-emissions-technology-statement-2021.pdf
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heavy industries) and proximity to sinks and transport 
infrastructure. Saudi Arabia’s NDC notes that these 
cities present opportunity for “economy of scale” when 
it comes to “reducing, reusing, recycling and removing 
GHG emissions.” Its NDC also notes that the country 
participates in international cooperation to learn from 
others and foster an enabling environment for carbon 
capture, utilization, and storage. The country supports 
deployment of and collaboration (Mission Innovation, 
Clean Energy Ministerial) on carbon capture, utilization, 
and storage, direct air capture, and clean hydrogen.

United Arab Emirates (UAE): According to its NDC, 
“the UAE has developed the region’s first commercial-
scale network for carbon capture, use, and storage.” 
Inaugurated in 2016, the Al Reyadah project captures 
carbon dioxide generated during the iron reduction 
process at an Emirates Steel facility, and “compresses, 
dehydrates and transports the CO2 through a pipeline 
for injection into oil wells for enhanced oil recovery 
applications. The project’s current installed capacity 
to capture, transport and inject carbon dioxide is up 
to 800,000 tonnes per year.” The UAE’s NDC notes 
that, building on the success of Al Reyadah, plans are 
underway to expand carbon capture capacity. In 2020, 
the Abu Dhabi National Oil Company (ADNOC), UAE’s 
largest oil and gas producer (and a partner on the Al 
Reyadah project), announced a target to decrease its 
GHG emissions intensity by 25% by 2030. This target 
is supported by a set of sustainability goals including 
“renewed ambition” on resource efficiency, zero-flaring 
policy and carbon capture, utilization, and storage. CCUS 
ambitions are also supported with domestic finance 
measures and international technology cooperation.

United Kingdom: The government has held public 
consultations on carbon capture, usage and storage, 
but there are no specific carbon management actions 
or commitments identified in the NDC. Rather, there 
is reference to a separate Ten Point Plan for a green 
industrial revolution, with the eighth point being 
“Investing in Carbon Capture, Usage and Storage.” 
Current policies are described in the Clean Growth 
Strategy, also referenced in the NDC. The U.K. is also 
developing a “Net Zero Strategy to 2050.” 

United States: The U.S. NDC notes that its federal 
government “will work with state, local, and tribal 
governments to support the rapid deployment of  
carbon pollution-free electricity generating resources … 
and leverage the carbon pollution-free energy potential 
of power plants retrofitted with carbon capture …, 
while ensuring those facilities meet robust and rigorous 
standards for worker, public, environmental safety and 
environmental justice.” It notes that “the U.S.  
government will support research, development, 
demonstration, commercialization, and deployment 
of very low- and zero-carbon industrial processes and 
products. For example, the U.S. will incentivize carbon 
capture as well as new sources of hydrogen – produced 
from renewable energy, nuclear energy, or waste 
– to power industrial facilities. In addition, the U.S. 
government will use its procurement power to support 
early markets for these very low- and zero-carbon 
industrial goods.”

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf
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Hydrogen and other  
Zero-Carbon Fuels

16 of the 42 NDCs evaluated (Australia, Canada, Chile*, 
China, Costa Rica, EU-27, Jordan*, Morocco, Namibia*, 
Saudi Arabia, South Africa*, South Korea*, United Arab 
Emirates, U.K., and the U.S.) include plans to use low-
carbon hydrogen and ammonia. In some cases, NDCs 
may not capture a country’s plans to develop and use 
low-carbon fuels.8 Those starred intend to use only 
hydrogen produced with renewable energy and the UAE is 
developing a solar-powered electrolysis facility to produce 
hydrogen. The EU-27 and Morocco NDCs both refer 
to fuel-neutral vehicle standards, but do not elaborate 
how low-carbon fuels might be produced. Australia and 
Saudi Arabia highlight production of hydrogen from both 
renewables and methane (natural gas), the U.K. refers 
to low-carbon hydrogen, and the U.S. will incentivize 
hydrogen produced with renewables, nuclear energy, and 
waste. Notably, while several countries are planning to 

use both nuclear energy and low-carbon fuels and could 
therefore be open to hydrogen produced using nuclear 
energy (Canada, China, UAE, U.K., U.S.), only the U.S. 
explicitly mentions this as an opportunity in its NDC, 
though the U.K. recognizes nuclear-fueled hydrogen in its 
Ten Point Plan. Various others have separately expressed 
interest in this mode of hydrogen production and Brazil is 
already producing hydrogen with nuclear energy.9 Saudi 
Arabia is the only country to indicate in its NDC plans to 
produce ammonia from its flagship renewable energy-
fueled production facility, though the UAE has separately 
made a similar announcement.

Most of the countries offer some detail on how they plan 
to advance low-carbon hydrogen and zero-emissions 
vehicle (ZEV) technology, including planning and strategy 
development (Canada, China, Costa Rica, Saudi Arabia), 

8 As noted above, a country’s NDC typically offers an indication of how the country plans to meet its mitigation goals, often encompassing other 
existing policies and plans. However, in some cases, countries may have detailed plans to advance low-carbon hydrogen that are not captured 
in their NDCs. For example, Brazil’s 2050 Energy Plan, released just after its NDC, dedicates a chapter to hydrogen.

9 Canada, Czech Republic, France, Hungary, Japan, UAE.
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goal-setting (Australia, South Korea, U.K.), research and 
development, pilot projects (Australia, Namibia, Saudi 
Arabia, South Korea, U.K., U.S.), investments (Canada, 
Saudi Arabia, South Korea, UAE, U.K., U.S.), guarantee of 
origin or quality standards (Australia, Jordan), domestic 
financial incentives (Canada, U.S.), vehicle standards 
(Canada, EU, Morocco, UAE), procurement (U.S.), and 
international cooperation and technology transfer 
(Australia, Canada, China, Saudi Arabia, UAE). The U.K.  
is supporting development of a business model and 
revenue mechanism aimed at delivering investor certainty 
to the private sector. The U.K. is also using a hubs model 
that includes hydrogen, while several countries are 
piloting ZEVs at a neighborhood or city scale (Saudi 
Arabia, South Korea, U.K.). In some countries (Namibia, 
South Africa), low-carbon hydrogen deployment will 
be partly or fully conditional on international financial 
support. In others, the measures go beyond the NDC 
goals (Chile, Jordan) and so could be good candidates for 
international cooperation via carbon markets.

A description of each jurisdiction’s plans to advance 
low-carbon hydrogen and ammonia, as articulated in its 
NDC, is provided below. 

Australia: Australia has committed to reaching a "priority 
technology stretch goal" for clean hydrogen: clean 
hydrogen production for less than $2/kg (though $1/kg 
is needed to be competitive as an exporter). Pathways 
include steam methane reforming with CCS between 
2025 and 2030, and renewable electrolysis between 
2028 and 2035. Reaching these goals will depend 
on “offtake agreements, development approvals and 
adoption of a hydrogen Guarantee of Origin scheme.” 
Australia is also committed to a priority technology 
stretch goal for low-emissions steel production: less 
than $700/t using new direct reduced iron (DRI) with 
hydrogen between 2030 and 2040. Annual Low-Emission 
Technology Statements may provide additional details 
and track progress. There is also an annual State of 
Hydrogen report. The Australian government will 
invest at least $20 billion in low-emissions technologies 
by 2030. Australia is also “targeting international 
partnerships that support the economic stretch goals, 
including access to global markets and more competitive 
supply chains” as well as research and development.

Canada: According to its NDC, “Canada will invest 
$287 million to extend the Incentives for Zero-
Emissions Vehicles program beyond its $300 million 
initial investment and invest an additional $150 million 
in charging and refueling stations.” Canada will also 
“work with partners, domestically and internationally, to 
reduce emissions from other modes of transportation, 

which can be challenging to abate, including heavy-duty 
vehicles, rail, marine, and aviation operations.” Further, 
Canada will “invest $1.5 billion in a Clean Fuels Fund to 
help grow clean fuels markets in Canada, implementing 
the Hydrogen Strategy for Canada and introducing an 
accelerated capital cost allowance for clean energy 
equipment, including equipment to produce and 
dispense hydrogen…” Canada also plans to “work with 
the United States to align with the most ambitious 
light-duty and heavy-duty vehicle standards whether at 
the state or federal level.” At the provincial level, under 
the CleanBC program, British Colombia has various 
incentives for zero-emission vehicles, a Zero-Emission 
Vehicles Act as well as a CleanBC program for industry. 
Manitoba is developing a hydrogen strategy. Ontario is 
releasing a low-carbon hydrogen discussion paper to 
inform a low-carbon hydrogen strategy. Quebec's action 
plan will support green hydrogen. Yukon is supporting 
zero-emission vehicles and clean transportation fuels.

Chile: Hydrogen is considered in Chile’s carbon 
neutrality scenario. Applications include cargo 
transportation (71%); motor uses in industry and 
mining (12%); and thermal uses in residential (7%) and 
industrial (2%) sectors. Hydrogen will be distributed via 
gas distribution pipelines. Chile anticipates producing 
hydrogen via renewable energy-fueled electrolysis, 
taking advantage of the country’s extensive and high-
quality solar and wind resources. The cost curve shows 
considerable negative cost hydrogen through 2050 
(freight) plus some high positive cost measures (thermal 
uses). However, the technology is only expected to be 
cost-competitive after 2030.

China: As part of efforts to accelerate green and low-
carbon transportation, China’s NDC notes that it will 
take measures to expedite vehicles and vessels that are 
powered by new energy and clean energy, including 
"giving impetus to constructing hydrogen filling stations." 
In industry, plans include “continuously increas[ing] 
the proportion of clean and low-carbon energy use.” 
Referenced in the NDC, additional information may 
be provided in implementation plans to "peak" carbon 
emissions in key industry sectors such as iron and steel. 
China will advance technological breakthroughs in 
fields such as hydrogen energy and call on countries to 
“strengthen technological and industrial cooperation; … 
establish international cooperation platforms, centers 
and networks for advanced technology research and 
development and technology transfer; and … conduct 
joint research on breakthrough technologies, expedite 
the mature application of advanced technologies, and 
facilitate the international application of applicable 
technologies.”

https://www.industry.gov.au/sites/default/files/November%202021/document/low-emissions-technology-statement-2021.pdf
https://www.industry.gov.au/sites/default/files/November%202021/document/low-emissions-technology-statement-2021.pdf
https://www.industry.gov.au/data-and-publications/state-of-hydrogen-2021
https://www.industry.gov.au/data-and-publications/state-of-hydrogen-2021
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Costa Rica: Costa Rica’s NDC notes that, by 2022, it 
will have developed a strategy for the development and 
promotion of green hydrogen in the country (Contribution 
3.5). Two additional contributions, while they do not 
specify hydrogen fuels, could create demand for green 
hydrogen. In 2025, the country will begin to establish 
“sustainable logistics models” in the country's main ports, 
urban areas, and logistics consolidation centers under 
the Costa Rica 2050 National Strategic Plan (Contribution 
1.8). Further, Costa Rica’s NDC notes that, by 2030, at 
least 8% of the country's public transportation fleet will 
be zero emissions (Contribution 1.4).

EU-27: The EU’s NDC does not explicitly mention 
hydrogen, ammonia or zero-carbon fuels. However, it 
does reference EU legislation which makes mention of 
zero-emission and low-emission heavy duty vehicles.  
The legislation establishes emission rate standards that 
could be met with zero-carbon fuels such as hydrogen. 
Heavy industry and regional aviation are regulated under 
the EU Emissions Trading System and zero-carbon fuels 
offer a compliance option here too.

Jordan: Jordan’s NDC notes the country could play a 
“significant role” in hydrogen production (both domestic 
use and for export), taking advantage of renewable 
energy resources via electrolysis. It notes that this 
could be a strategic way of reducing reliance on fossil 
fuel imports while opening a new export market, and 
that it would seek to ensure its hydrogen production 
meets sustainability criteria of prospective importers 
with respect to electricity production for desalination 
and electrolysis as well as water demand and ecologic 
impact. The NDC further notes that production of 
ammonia would be relevant for the country’s fertilizer 
industry. Analyses are underway to quantify the country's 
hydrogen potential.

Morocco: Measure 39 in Annex 1 of Morocco’s NDC 
relates to alignment with EU standards for new 
passenger vehicles and light commercial vehicles. 
Europe’s standards are “fuel neutral” and would allow 
use of synthetic and advanced fuels produced with 
renewable energy, among others.

Namibia: Hydrogen replacing diesel is assessed to 
account for a 42% reduction in the transportation  
sector (~1 MMT and ~3.5% of the country's total 2030  
emissions) in Namibia’s NDC. The NDC makes explicit 
reference only to green hydrogen, indicating this fuel  
is “economically convenient” and “will play a crucial  
role in reaching the emissions neutrality goal.”  
According to the NDC, “[o]pportunities exist today” to 

pilot green hydrogen for low-emission transport and 
fuel cells to provide remote power. Smaller stationary 
fuel cell systems are already being piloted for residential 
and tourism consumers (ESMAP 2020). “Currently, a 
feasibility study to explore whether Namibia can become 
a leading global contributor to green hydrogen is 
underway (Nexentury 2021). The study will investigate the 
costs to produce, process and transport ... hydrogen.”

Saudi Arabia: According to its NDC, “the Kingdom is 
uniquely positioned to become a global leader in green 
hydrogen production.” Saudi Arabia’s NDC describes 
how its “flagship giga-project, NEOM, will be building 
one of the world’s largest green hydrogen facilities. 
The plant will be powered by over four gigawatts of 
renewable energy from solar and wind. Once online by 
2025, it is expected to produce 650 tons per day of green 
hydrogen by electrolysis and 1.2 million tons per year 
of green ammonia.” In addition to green hydrogen, the 
NDC highlights how, “due to the abundance of natural 
resources, underground carbon storage capacity and 
CCUS technology expertise,” Saudi Arabia could become 
a “world-leading producer of blue hydrogen.” To realize 
this potential, the country is developing a National 
Hydrogen Strategy aimed at “chart[ing] pathways to 
become a global leader in the hydrogen industry.”  
Further, the NDC states that “Pilots, research and 
demonstrations will be prioritized to improve technology 
maturity and lower costs in the aviation, shipping, 
petrochemicals, and steel industries.” The country 
also supports deployment of and collaboration on the 
following technologies: carbon capture, utilization and 
storage, direct-air capture and clean hydrogen. As part 
of Vision 2030, the country is developing the LINE, “a city 
of a million residents with a length of 170 km that aims 
to preserve 95% of nature within NEOM, with zero cars, 
zero streets, zero carbon emissions and to be powered by 
100% renewable energy and green hydrogen.”

South Africa: South Africa seeks international financial 
support for green hydrogen. The country anticipates 
mitigating hard-to-abate sectors after 2040, but 
laying the groundwork in the 2020s via infrastructure, 
technology development and capacity-building.

South Korea: In its updated NDC, the Republic of Korea 
indicates it has “markedly raised its 2030 target on the 
deployment of zero-emission vehicles such as the ones 
powered by … hydrogen." The country’s Green New Deal 
encompasses four pillars: green transition in cities/spatial 
planning/living infrastructure, diffusion of low-carbon 
and distributed energy, establishment of innovative green 
industry ecosystems, and laying a foundation for carbon 

https://eur-lex.europa.eu/eli/reg/2019/1242/oj
https://documents1.worldbank.org/curated/en/953571597951239276/pdf/Green-Hydrogen-in-Developing-Countries.pdf
https://olnexentury.com/2021/05/05/ol-nexentury-acquires-kfw-deg-grant-for-green-hydrogen-study/
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neutrality. The government is planning to invest KRW 61 
trillion (approximately USD 51.7 billion) in the 4 key pillars 
underpinning its New Deal 2.0. The government is also 
planning to establish the Korea Climate Action Fund, a 
source of funding that will be used to develop carbon-
neutral technologies and foster low-carbon industries.

United Arab Emirates: The UAE’s NDC highlights 
measures to demonstrate hydrogen technology,  
establish regulatory guidelines and engage in 
international cooperation. “With heightened interest in 
hydrogen as a fuel of the future, a public-private solar-
powered electrolysis facility is being built in Dubai to test 
and demonstrate an integrated plant that will produce 
and store green hydrogen, and then deploy it for re-
electrification, mobility or other industrial uses.  
In line with its commitment to international cooperation, 
the UAE is a member of Mission Innovation, an inter-
governmental initiative announced at the Paris COP 
in 2015, wherein participating countries committed 
to doubling clean energy research and development 
by 2021.” The NDC further notes that standards for 
hydrogen vehicles are under development. The UAE 
welcomes international cooperation in hydrogen fuels. 
UAE’s ambitions are also supported with domestic 
finance measures.

United Kingdom: The government set out a Ten Point 
Plan for a green industrial revolution, which is referenced 
in the NDC. The second point is "Driving the growth of 
low-carbon hydrogen." Other points in the Plan relate 
to Accelerating the Shift to ZEVs (4) and Jet Zero and 
Green Ships (6). Current policies are described in the 
Clean Growth Strategy, also referenced in the NDC. 
The U.K. is also developing a Net Zero Strategy to 
2050. Emissions from aviation and shipping are outside 
the scope of the NDC. Nevertheless, there is a plan to 
consult shortly on the approach to aviation in the context 
of the U.K.’s net zero ambition. At the subnational level, 
the Welsh government has a policy to achieve a zero-
emission bus fleet by 2028. Details are expected soon in 
the 2021-2025 Welsh carbon budget. 

United States: According to its NDC, “[t]he United  
States will decarbonize the energy sector, including  
by ... scaling up new energy sources and carriers such  
as carbon-free hydrogen.” The NDC also notes that  
“[t]he United States government will support research, 
development, demonstration, commercialization, and 
deployment of very low- and zero-carbon industrial 
processes and products. For example, the United States 
will incentivize carbon capture as well as new sources 
of hydrogen – produced from renewable energy, 
nuclear energy, or waste – to power industrial facilities. 
In addition, the United States government will use its 
procurement power to support early markets for these 
very low- and zero-carbon industrial goods.”

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/936567/10_POINT_PLAN_BOOKLET.pdf
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Nuclear Energy, including  
Advanced Nuclear Energy

Of the 42 NDCs evaluated, eleven identified nuclear 
energy as a priority measure: Armenia, Canada, China, 
Egypt, India, Russia, Turkey, Ukraine, UAE, U.K., and the 
U.S. Most of these countries already have operational 
nuclear power plants, while Turkey and Egypt have plants 
under construction or awaiting construction permits. 
Canada, China, Egypt, India, and the U.K. particularly 
emphasize advanced nuclear technologies. Several others 
are planning new nuclear energy but don’t specify whether 
they will use advanced reactors.

Countries are advancing a variety of implementation 
measures, including planning and strategy development 
(Canada, UAE, U.K.), establishing goals for deployment 
(India, Ukraine, UAE) or diversity and gender equity (U.S.), 
research and development (China, U.S.), international 
cooperation (UAE), supportive policies and safety standards 
(Egypt, U.S.), investment (UAE, U.S.), domestic financial 
tools (UAE), and procurement (US). Several of the countries 
(Armenia, Egypt, India, Iran, Turkey, Ukraine) rely on 
international financial or technological support to reach 
their nuclear energy ambitions. India specifically identifies 
fuel availability as a potential barrier. Russia is supporting a 
number of the listed developing countries.

A description of each jurisdiction’s plans to advance nuclear 
energy, including advanced reactors, as articulated in its 
NDC, is provided below. 

Armenia: Nuclear energy in Armenia amounts to 26.6% of 
the domestic resource mix. Currently, most (71.6%) energy 
is imported. As reported in its NDC, The Programme of the 
Government of Armenia (2019) emphasizes the development 
of nuclear energy, among other technologies, to enhance 
energy security and provide an affordable and reliable 
supply of energy. In addition, the main provisions of the new 
"Strategic Program for the Development of the Energy Sector 
of the Republic of Armenia (until 2040)” provides for “further 
lifetime extension of the Armenian nuclear power plant.”

Canada: A self-described leader in zero-carbon power, 
including nuclear, the Canadian government has launched 
a Small Modular Reactor Action Plan. At the sub-national 
level, Ontario is “collaborating with New Brunswick, Alberta 
and Saskatchewan, along with other partners, businesses 
and stakeholders, in order to advance small modular 
reactors as a clean energy option.”
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China: China had ~50 GW of nuclear energy in 2019. 
Research and development has included large-scale  
advanced pressurized water reactor nuclear power plants. 
As part of efforts to further energy production, "nuclear 
power will be advanced in an ordered manner with the 
premise of ensured safety." As part of plans to promote 
green and low-carbon development in construction,  
China’s NDC notes plans to use waste heat from nuclear 
energy for heating.

Egypt: According to its NDC, Egypt will advance policies 
that support use of new generations of nuclear energy. 
Advanced generations of nuclear reactors are seen as 
“fill[ing] the gap” between reducing fossil fuel dependence 
and the deployment of renewable energy while helping 
to “stabilize carbon dioxide levels” while meeting growing 
energy demand. A specific mitigation measure highlights 
use of nuclear power for electricity generation.

India: India is promoting nuclear energy to meet the 
increasing electricity needs of the country. India currently 
has 5,780 MW of nuclear power in operation, amounting to 
2.2% of installed electric capacity. Additionally, according 
to the NDC, “six reactors with an installed capacity of 
4,300 MW are at different stages of commissioning and 
construction. Efforts are being made to achieve 63 GW 
installed capacity by the year 2032, if supply of fuel is 
ensured.” Realizing the country’s Electricity for All goal, 
including new nuclear energy capacity, would require “huge 
investments, infusion of new technology, availability of 
nuclear fuel and international support.” Nuclear technologies 
are included in an illustrative list of technologies requiring 
research and development, including pressurized water 
reactor; integral pressurized water reactor; advanced heavy 
water reactor; fast breeder reactor; and accelerated-driven 
systems in advanced nuclear fuel cycles.

Iran: In Iran, nuclear energy is among the actions used 
to meet the unconditional target. However, technology 
requirements include “use of alternative energy resources 
(like nuclear power).”

Russia: In the case of Russia, a country with considerable 
nuclear energy capacity, their emphasis is on “increasing 
the peaceful use of nuclear energy in developing countries.” 
According to Russia’s NDC, “[i]n the period until 2030, the 
implementation of technological projects will continue in  
12 countries ..., including Egypt, Jordan, Nigeria, Uzbekistan, 
Bangladesh, Armenia, Iran, India and China.” Several of 
Russia’s partner countries likewise highlighted plans to 
develop nuclear power, including Armenia, China, Egypt, 
India and Iran.

Turkey: Turkey’s plans and policies to be implemented as 
part of its NDC include “[c]ommissioning of a nuclear power 
plant until 2030.”

Ukraine: Today, Ukraine has a “high share” of nuclear energy. 
The success of its NDC depends on international support 
to build new nuclear power units sufficient to meet at least 
50% of its primary energy supply.

United Arab Emirates: According to the NDC, “[c]limate 
and energy security considerations ... led to the adoption of 
UAE’s National Energy Strategy 2050,” which “sets a goal of 
increasing the share of clean energy, including renewables 
and nuclear, to reach 50% of the installed power capacity 
mix by 2050.” The UAE is supporting that goal by investing 
in nuclear energy with the development of the four-reactor 
Barakah nuclear power plant. “Installed clean power 
capacity, including solar and nuclear, is on track to reach  
14 gigawatts (GW) by 2030, from just above 100 megawatts 
(MW) in 2015 and 2.4 GW in 2020.” UAE’s nuclear energy 
ambitions are supported with domestic finance measures 
and international technology cooperation.

United Kingdom: The government set out a Ten Point Plan 
for a green industrial revolution, which is referenced in 
the NDC. The third point is "Delivering new and advanced 
nuclear power." Current policies are described in the Clean 
Growth Strategy, also referenced in the NDC. The U.K. is also 
developing a Net Zero Strategy to 2050. In addition, specific 
policies and targets have been established to enhance 
diversity, gender equality and women’s participation in the 
nuclear sector. These have been set out in the Nuclear Sector 
Deal. Finally, the NDC notes the government has held public 
consultations to gather feedback on new nuclear power.

United States: According to its NDC, “[t]he federal 
government will work with state, local, and tribal 
governments to support the rapid deployment of carbon 
pollution-free electricity generating resources ... and 
leverage the carbon pollution-free energy potential of … 
existing nuclear, while ensuring those facilities meet robust 
and rigorous standards for worker, public, environmental 
safety and environmental justice.” The NDC also notes 
that “[t]he United States government will support research, 
development, demonstration, commercialization, and 
deployment of zero-carbon industrial processes and 
products. For example, the United States will incentivize new 
sources of hydrogen, including hydrogen produced from 
nuclear energy to power industrial facilities. In addition, the 
United States government will use its procurement power to 
support early markets for these very low- and zero-carbon 
industrial goods.
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Conclusions

This initial assessment already shows that there is 
substantial interest by both developed and developing 
countries in deploying advanced low-emission energy 
and climate technologies to realize greenhouse gas 
mitigation goals. Many countries already have well-
developed plans to advance these solutions, while others 
indicate they require international support to make use 
of the technologies.

Interest in the different technologies relates to each 
country’s past experiences, current energy use and 
potential, and climate and development goals.  
For example, most countries interested in making  
further use of nuclear energy, including advanced 
nuclear technologies, already have experience with 
nuclear power or have a long-standing interest in 
developing the technology. Some countries have 
identified nuclear power as a primary way to meet 
energy demand in place of fossil fuels. 

Most countries planning to use carbon management 
solutions are fossil fuel producers, expect ongoing 
reliance on fossil fuels, or seek a solution for a particular 
industry sector(s). However, carbon management can also 
serve as a solution to realize negative carbon emissions. 

Countries endowed with excess renewable energy 
may see a growth opportunity to lead on hydrogen and 
ammonia produced with renewable energy while those 
with carbon capture, utilization and storage capabilities 
and ongoing fossil energy production may have plans to 
produce hydrogen and ammonia with fossil fuels coupled 
with carbon management. 

This initial NDC assessment finds strong interest in 
nearly every region of the world to deploy and prove  
out advanced low-emission energy and climate 
technologies in different contexts and for different 
applications. These foundational investments will 
support the international community in building 
experience and scaling up a wider set of innovative 
low- and zero-carbon solutions critical to meeting global 
climate goals at the lowest cost. Donor governments and 
institutions should take notice of the full set of countries 
seeking to make use of advanced low-emission energy 
and climate technologies and deliver the financial, 
technological, and capacity support needed to overcome 
barriers to deployment. In parallel, efforts to nurture a 
broader set of partners to advance climate technology 
research, development and deployment could accelerate 
the climate innovations needed to realize the collective 
Paris Agreement climate goals. 
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A N N E X  1 .  F U L L  L I S T  O F  N D C S  E VA L UAT E D

Country NDC date (most recent as of 2021)

Algeria 3-Sep-15

Argentina 2-Nov-21

Armenia 5-May-21

Australia 28-Oct-21

Bangladesh 26-Aug-21

Belarus 11-Oct-21

Brazil 9-Dec-20

Bulgaria SEE EU

Canada 12-Jul-21

Chile 9-Apr-20

China 28-Oct-21

Costa Rica 29-Dec-20

Egypt 29-Jun-17

EU-27 18-Dec-20

France (covers just the overseas territories; the rest is covered under EU) 4-Mar-21

Ghana 4-Nov-21

Iceland 18-Feb-21

India 2-Oct-16

Indonesia 22-Jul-21

Iran 19-Nov-15

Japan 22-Oct-21

Jordan 12-Oct-21

Kazakhstan 6-Dec-16

Kenya 28-Dec-20

Mexico 30-Dec-20

Morocco 22-Jun-21

Namibia 30-Jul-21

Netherlands SEE EU

Nigeria 30-Jul-21

Pakistan 21-Oct-21
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Country NDC date (most recent as of 2021)

Philippines 15-Apr-21

Romania SEE EU

Russia 25-Nov_20

Saudi Arabia 23-Oct-21

Singapore 31-Mar-20

South Africa 27-Sep-21

South Korea 23-Dec-21

Taiwan Unknown

Turkey 11-Oct-21

Ukraine 31-Jul-21

UAE 29-Dec-20

UK 12-Dec-20

U.S. 22-Apr-21

Uzbekistan 20-Oct-21

Vietnam 11-Sep-20
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