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Abstract

In the 2023 update to the Net Zero Roadmap, the IEA noted that while in the near
term almost all emissions reductions can be delivered by technologies and
measures that are already known and available, innovation will be needed through
to 2050. About 35% of the CO. emissions reductions needed in 2050 in a scenario
consistent with the energy sector reaching net zero in the same year come from
technologies that are still at the pre-commercial stage today. This includes
technologies in emission-intensive sectors such as heavy industry and long-
distant transport. While there has been progress in recent years, more innovation
is needed to demonstrate these technologies and accelerate their paths to market.

The demonstration step on the innovation journey can be particularly difficult,
especially for large-scale projects, because of the significant risk and capital
required to test out certain technologies. This report provides an update on clean
energy demonstrations worldwide based on project-level information featured in
the IEA Clean Energy Demonstration Projects Database. It draws on the latest
available information on funding and development status for projects across
segments including hydrogen and hydrogen-based fuels, power generation and
storage, industry, transport and CO, management. The report also looks at
examples of government support and funding instruments for demonstration
projects that could potentially help accelerate the innovation journey.
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Highlights

Clean energy innovation plays an important role in meeting long-term
energy and climate goals. In the IEA Net Zero Emissions by 2050 Scenario
(NZE Scenario), technologies that are not yet commercial today deliver 35% of
the emissions reductions in 2050. In heavy industry and long-distance
transportation, where fewer clean technologies are available, this share is 50%
and 70%, respectively. On the innovation journey, the demonstration step is
particularly challenging, given its intrinsic duration, risks and capital
requirements.

The IEA Clean Energy Demonstration Projects Database tracks more than
580 projects to support decision-making on innovation. In 2021, we
estimated that around USD 90 billion is needed as soon as possible to set up
a global pipeline of clean energy demonstrations before 2030 to deliver on the
NZE Scenario. In the 2024 edition of the Database, total funding — public and
private — for active projects over 2022-2035 stood around USD 60 billion,
although limited available data means that the value could be higher.

Governments play an important role in supporting demonstrations.
Across selected projects, each dollar invested by government was matched
equally by industry. Policy support is increasing, notably in North America,
Europe and China, which accounted for 95% of total funding. Examples include
the US Office for Clean Energy Demonstrations and the EU Innovation Fund.
However, 60% of total funding is for projects that are not yet under construction.

Current trends indicate much greater emphasis on supply-side rather
than demand-side technology. Around half of the total funding was for
projects focusing on hydrogen and hydrogen-based fuels production, and
another quarter on power generation, such as for advanced nuclear designs
and floating offshore wind. In comparison, sectors such as aluminium, cement,
steel, aviation and shipping attracted much less funding. Carbon capture,
utilisation and storage (CCUS) technologies accounted for a third of total
funding, cutting across sectors. These trends suggest that there are still many
funding opportunities in hard-to-decarbonise sectors on the demand side.

Financing demonstration projects requires dedicated instruments and
many of these are already well-known. Debt, equity, guarantees and
blended mixes thereof are already widely used in the financial community to
support infrastructure projects in and outside the energy sector. International
collaboration among governments, financial institutions including multilateral
development banks, and industry, can help set up financing facilities for clean
energy demonstrations and potentially accelerate the innovation journey.
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The need for clean energy demonstration
projects

Meeting the climate goals agreed by many countries worldwide will require using
a wide range of measures to reduce emissions. In the near term, almost all
emissions reductions can be delivered by technologies and measures that are
already available, scalable and cost-effective. However, the outlook to 2050
changes, with innovation playing a greater role: about 35% of the CO2 emission
reductions needed in the NZE Scenario in 2050 come from technologies that are
still pre-commercial today. In 2022, we identified pressing demonstration needs in
specific segments of the energy sector, such as heavy industry, long-distance
transport, hydrogen and synthetic fuels production, advanced biofuels, advanced
renewables, small modular reactors and CCUS applications in situations that had
not yet been demonstrated.

Despite significant progress in recent years, more innovation is needed to bring
these technologies to market, notably in emission-intensive sectors such as heavy
industry and long-distance transport. In these sectors, the share of emissions
reductions delivered by pre-commercial technologies is even greater, at 50% and
70%, respectively. Large-scale demonstration projects are particularly important
given the significant risk and increase in capital required to learn about the
effectiveness, affordability and market-fit of certain technologies at full commercial
size. Such projects can be hard to finance and can take many years from inception
until they accumulate sufficient operating experience, a period often characterised
as the “valley of death” because promising technologies sometimes fail to make it
to the other side without robust support.

CO: emissions reductions in 2050 relative to 2022 in the Net Zero Emissions by 2050
Scenario, by sector and Technology Readiness Level

0% 20% 40% 60% 80% 100%

All energy | |

Heavy industry | |

Long-distance transport |

Power | |

OTechnologies in the market OPre-commercial technologies

Notes: “Pre-commercial” refers to prototype and demonstration stages. Heavy industry includes aluminium, cement,
chemicals and steel production. Long-distance transport includes aviation and maritime shipping but excludes trucks.

Source: Adapted from IEA (2023), Net Zero Roadmap: A Global Pathway to Keep the 1.5 °C Goal in Reach.
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It is vitally important to bring a global portfolio of clean energy demonstration
projects to fruition, with particular emphasis on ensuring effective government
support. International collaboration is important as the aggregated learnings from
projects across different countries and regions are key to accelerate progress. For
each major technical challenge, a balanced set of projects that covers different
technological, geographical, regulatory and market contexts would be an ideal
outcome to minimise total costs. International sharing of the arising findings from
experiences with project design, funding and operation can support this goal.
Governments have major stakes in the success of large-scale clean energy
demonstration projects because the whole of society will share in the economic
and environmental benefits of faster commercialisation, and real-world projects
will help hone the accompanying regulations and standards.

Representative capital provision, public funding gaps and ownership pathways for
clean energy technologies under development
Innovation phase Concept definition Prototype Demonstration Early adoption
Technology

Typical

‘\
.

capital provision

\\?p}, First major 4 ' Public support and
sy funding threat 4 private co-funding

SeedandVC

Incubators

. “Valley of death”

IEA. CC BY 4.0.

In 2022, recognising this need for public support, 16 governments committed
USD 94 billion by 2026 to set up a pipeline of clean energy demonstration projects.
Many high-level policy and strategy documents now explicitly mention
demonstration projects, and financial institutions are developing new mechanisms
to fund them.

This report provides an overview of the global landscape based on project-level
information drawn from the |IEA Clean Energy Demonstration Projects Database,
and a compilation of policy and financing instruments used to support those
projects.
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What is a clean energy demonstration project?

A commercial demonstration project is a large-scale example of a new technology
that still carries technological risk. Demonstration projects are designed to
demonstrate technical feasibility and commercial-scale operations, as well as
provide a regulatory stress-test and build social licence. They also reduce the
perception of risk for financiers and insurers, and facilitate investment in
subsequent installations. A demonstration project does not have to be first of its
kind, but does need to be the first that demonstrates its goals in a relevant
environment (a new regulatory regime or geographical region, for example).

In ETP’s Clean Energy Technology Guide, “first-of-a-kind commercial”’, or
Technology Readiness Level (TRL) 8, refers to the commercial demonstration of
a full-scale technology, deployed in final conditions. It is important to distinguish
this step from field trials and other initiatives aiming to pilot the deployment of a
technology that has already been demonstrated. While the notion of first-of-a-kind
can be open to interpretation, we define it as the first project operating at the scale
of a full commercial unit utilising a given technology, within a given sector, or in a
new type of market and regulatory environment. If several projects meeting these
criteria are simultaneously under development, they may all be considered as
potential first-of-a-kind facilities. We also include projects currently at TRL 7 that
are starting the journey towards TRL 8.

The innovation journey from prototype to market

Mainstream diffusion Continual incremental
(= 1% market share) improvements

Early adoption Economies

(TRL9) of scale
Niche markets
=
T | Demonstration Knowledge
2| (TRL7-8) ' transfer Potential
= First fut
ial uture
commercia disruptor

Prototype ~ Deadend
Second generation

(TRL <6) Sl
. i (learning from early i i
First generation ideas) Third generation

(new ideas arising
from experience) @-

Time

Notes: TRL = Technology Readiness Level. See also: ETP Clean Energy Technology Guide.
Source: IEA (2020), Energy Technology Perspectives 2020: Special Report on Clean Energy Innovation.
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Demonstration projects involve far more time, cost and risk than a prototype. The
sheer size of the capital at risk — which can easily surpass USD 1 billion in some
sectors — and the fact that they are usually loss-making investments when
considered in isolation, make the business case challenging.

Governments across the world might use different criteria to categorise
demonstration projects, which might better reflect the specific situation within each
country. The list of projects included in this report fit a common definition that
allows a common set of results to be generated across different countries.

Funding for clean energy demonstration

Global funding and data availability

We compiled over 1000 projects related to the development of technologies
required to reach net zero emissions, of which 583 fall within the IEA’s definition
of Demonstration projects, and 350 are relevant to the period between 2022 and
2035."

Projects were collected from submissions from six governments that provided
information on projects that they classify as demonstration projects. This was then
complemented with the IEA’s own research. The selection of projects on the short-
list was based on the IEA’s definition of demonstration projects, which considers
the TRL of the technology being tested, its significance in terms of technology
development and the regional distribution of existing projects. Data availability with
respect to funding, timing, and current status was often sparse, which led us to
select only subsets of this demonstration project list for various pieces of analysis
presented in this report.

As of November 2024, we estimate that there were around 200 active projects,
aggregating to nearly USD 60 billion in total funding, in the IEA Clean Energy
Demonstration Projects Database over the 2022-2035 period.

This estimate includes public and/or private funding — depending on data
availability — for projects that have either been announced or for which funds have
already been committed after a final investment decision (FID). Of this total, we
could track around USD 31 billion in public funding. In many cases, funding is
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disbursed in successive tranches as the project evolves and reaches certain
milestones, but our aggregate includes the maximum possible envelope for the
entire project for which information is currently available (e.g.for a project
allocated USD 50 million in total but currently at the feasibility study stage, the
whole envelope would still be counted in the aggregate).

Total global funding for clean energy demonstrations, 2022-2035

Billion USD (2023)

60 o 100%
[&]
2,
[e]
S 80%
40 5
& 60%
o]
£
=  40%
20 °
20%
0%
Global funding for demonstrations Funding data availability
O Under construction or in operation ONo funding information @Total funding only
ONot yet under construction @ Public funding only O All funding information

Notes: Total funding refers to both public and private. Analysis of around 350 projects selected over the 2022-2035 period,
of which around 200 projects have at least some funding information available (either total funding or public funding).

Source: I[EA analysis based on IEA’s Clean Energy Demonstration Projects Database as of November 2024.

Most of this funding has not yet translated into projects under construction. Of the
350 selected entries over the 2022-2035 period, around 200 were projects still
active with available status and funding information. Of those, 60% of the funding
was for projects not yet under construction, which means that they have been
announced by government or company officials, but that they are at the concept
stage, or that discussions, negotiations or feasibility studies are ongoing, but that
the FID has not yet been made. The other 40% of the funding was for projects that
had reached FID, which means that funds have been committed, construction has
started, or that the demonstration is already operational.

Our estimate excludes projects for which funding data was available but
information about the status of the project was lacking, and projects that have
been suspended or discontinued, for example due to technical or financial
reasons. There were more than 40 such projects over 2022-2035 in the database,
of which suspended or discontinued ones aggregated to a total of USD 13 billion.
Further research focusing on projects that have been cancelled — and the
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underlying reasons leading to discontinuation — could generate important policy
learnings and lessons for future planning and project design.

For every dollar that governments invest in clean energy demonstrations, the
private sector invests another dollar. In most cases, budgets for demonstration
projects combine both public and private money (see following section on
financing instruments). Of all projects over the 2022-2035 period (i.e. including
discontinued ones), we could gather data points for both public and private
budgets for only 20% of them. For those projects, we estimate that public funding
accounted for around 55% of total funding, with slight variations across sectors. In
cases where demonstrations are carried out by incumbent industrial players, the
share of private funding can be greater. In some cases, companies may even fund
the entire project without use of public money. For demonstrations carried out by
new entrants, such as start-ups or smaller innovative companies, public funding
helps leverage private co-financing (e.g. through grants or concessional loans
backed by public guarantees).

A significant share of total funding is concentrated in just a few large-scale clean
energy demonstrations. In certain technology areas such as nuclear, CCUS, low-
emissions fuel production, or offshore wind turbines, clean energy demonstrations
are even more capital-intensive than average. There can be several reasons for
such high costs, including heavy regulatory and safety requirements, greater
technology risks or uncertainty, the sheer scale of the project, the need to integrate
or tailor technology to a broader supply chain, and long construction times. Such
“megaprojects” — projects for which over USD 1 billion is allocated — have an
outsized influence on the global total. Less than 15 active projects selected over
2022-2035 accounted for over half of the total USD 60 billion estimate.

Our aggregate could be an underestimation of actual total funding, given data
limitations. First, there are significant data gaps regarding funding information. Of
the 350 projects pre-selected in the database over the 2022-2035 period, we were
able to collect funding information for around 200 projects. Gathering information for
larger projects is typically easier than for smaller projects, notably because of the
publicity around them relayed by government, companies and the media. Secondly,
information about timing and status is often challenging to gather and can be
inconsistently reported. For example, a project may be announced for 2026 but
without a clear indication of whether this means that concept, FID, construction,
operation, or completion is expected for 2026. In some cases, no information on
timing is available. Of the nearly 600 projects featured in the whole database
(i.e. not filtered over 2022-2035), timing information is missing for 20% of them, and
in most cases only a single year — instead of a period — has been collected. Of the
270 projects in the whole database for which we collected at least one funding data
point, 10% lacked information on timing.
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There is an opportunity to increase transparency, if governments make more data
available about the projects they support. Without effective tracking mechanisms,
it can be challenging for decision makers to identify underserved areas, measure
the progress of previous investments, and adequately set priorities for future
programmes. While the IEA Clean Energy Demonstration Projects Database is an
important first step, collecting reliable data is challenging and resource-intensive.
In many cases, projects are part of broader research programmes, which makes
it harder to identify the exact envelope allocated to a single project. Many
demonstrations are co-led by corporate actors, which limits the availability of
public data due to confidentiality. Public reports do exist in some cases, such as
for the US Office for Clean Energy Demonstration or for projects funded under the
EU Innovation Fund that have dedicated fact sheets. Another good example of
internationally coherent clean energy innovation data tracking is in the IEA’s
Energy Technology RD&D Budgets Data Explorer, which has provided reliable
data on public R&D budgets for over five decades, since 1974, and would not be
possible without efforts from IEA Member countries to standardise data-reporting.
These mechanisms provide useful templates that can be used and enhanced for
better global tracking, transparency, collaboration and knowledge-sharing.

Sectoral funding

Funding for clean energy demonstration projects is unevenly distributed across
segments. One notable finding is that there is greater focus on supply-side
technology, such as the production of hydrogen, nuclear, renewables and biofuels,
than on demand-side technology, such as electrification equipment or hydrogen
use in heavy industry, or the use of synthetic fuels in aviation and shipping. It is
also notable that much more funding is flowing to projects focusing on the
production of hydrogen and hydrogen-based fuels than to any other clean energy
technology sector. In terms of further action, there is an opportunity for decision
makers to strengthen support for demonstrating demand-side technology,
equipment and infrastructure, especially in industry and transport.
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Total funding for clean energy demonstrations by sector and status, 2022-2035

Billion USD (2023)
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Source: IEA analysis based on the Clean Energy Demonstration Projects Database as of November 2024.

Hydrogen and hydrogen-based fuels

Nearly half of the estimated total funding on clean energy demonstration projects
in the period 2022-2035 was for hydrogen or hydrogen-based fuel production.
Hydrogen production via water electrolysis is a uniquely cross-cutting process with
the potential to provide many co-benefits, including absorbing otherwise curtailed
renewable electricity, and providing grid balancing services and large-scale
energy storage. Low-emissions hydrogen can also be produced from biomass or
from fossil fuels with CCUS. On the demand side, hydrogen can support
decarbonisation efforts either when used directly, or when used to produce low-
emissions fuels; however, technologies using hydrogen were not included in this
category. Of the active clean energy demonstration projects selected over the
2022-2035 period in the database, more than USD 27 billion in funding — nearly

PAGE | 12


https://www.iea.org/data-and-statistics/data-tools/clean-energy-demonstration-projects-database
https://www.iea.org/reports/global-hydrogen-review-2024

half of the total — was for hydrogen or hydrogen-based fuel production and
infrastructure. Of these, around 45% was for electrolysis-based technology.
Hydrogen production alone accounts for nearly USD 19 billion, ammonia for over
USD 6 billion, and methanol for nearly USD 2 billion.

Many more projects — beyond demonstrations — are in development, underscoring
the strong focus on hydrogen in recent years. As the individual components of
these systems are most often mature, we do not include all of them in the database
of demonstration projects. In many cases, these projects seek to address complex
combinations of existing technologies, improve performance and scale, and
reduce risks. If the integration of existing components and technologies leads to
novel concepts or processes, and if their primary focus is to push the frontier of
knowledge or technology development for at least one component or technology
combination never previously demonstrated, such projects are considered as
demonstrations. Of course, many of the 2 500 production projects in the hydrogen
database? are innovative — from seeking to ramp production up and down to match
variable renewable power generation, producing renewable fuels, decarbonising
industry, or supplying a fleet of fuel cell vehicles — but few of them are considered
demonstration projects.

Power generation and storage

Power generation demonstration projects attracted most funding after
hydrogen and hydrogen-based fuels. These accounted for around
USD 16 billion, or a quarter of total funding from active demonstration projects
analysed over the period of study. Projects in nuclear power, such as for advanced
large-scale designs and small modular reactors, gathered USD 9 billion. Projects
focusing on renewables gathered USD 4 billion, such as for floating offshore wind
turbines, biomass with CCUS, ocean wave energy, and advanced solar PV.
Nuclear power projects are typically lengthy, risky, highly regulated and capital-
intensive infrastructure projects, and a considerable amount of funding is therefore
concentrated in only a handful of projects — just four in our sample. In comparison,
there were 40 projects for renewables. Projects in power storage, and in fossil
fuel-based power with CCUS, attracted USD 1 billion each, spread over around
15 projects in each segment. Hydrogen-based power generation gathered around
USD 600 million.

There are important data gaps on funding in this sector. Nearly a third of the
selected demonstrations do not have any funding information in the database at
time of writing, which suggests that we are underestimating total funding. Of those

Hydrogen Production and Infrastructure Projects Database
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that do have funding information, a third are floating offshore wind projects, which
could be skewing the sectoral distribution towards this specific technology area.

Industry

Around 20% of total funding was allocated to clean energy demonstration projects
in industry. While the database features many — more than 100 — projects across
industrial segments, totalling nearly USD 11 billion in funding, this is much less
than the funding announced or allocated to projects on the supply side, such as
for hydrogen and power. Examples of priorities that decision makers could explore
further include demonstration activities to address the pressing innovation needs
in industry for which only limited funding is currently available (e.g. industrial heat
in different segments).

Funding for demonstrations in industry was unevenly distributed. Projects focusing
on cement production attracted 45% of total industrial funding, steelmaking 25%,
chemicals production 15%, and aluminium production just 5%. Cement production
projects often focus on integrating CCUS technologies to reduce emissions or on
exploring alternative raw material options. For iron and steel production, most
listed projects focus on hydrogen-based routes, such as direct reduced iron with
high levels of electrolytic hydrogen, or switching from coal to electrolytic hydrogen
in a blast furnace. For aluminium, projects typically seek to electrify alumina
refining or use inert anodes for primary smelting. While we were able to collect
information for more than 30 active projects over 2022-2035 in cement production,
the database features less than 10 for each of the other segments.

International collaboration can help pool resources to set up new demonstration
projects quickly. More efforts are needed to move pre-commercial technologies in
the industry sector past the demonstration stage. Co-operation can potentially
shorten the time needed to identify, fund and scale such projects, and reduce the
need for duplication across multiple jurisdictions. There are already existing
mechanisms that could be further leveraged to focus on technology
demonstration, such as the high-level G7 Industrial Decarbonisation Agenda, the
IEA Working Party on Industrial Decarbonisation, the Net Zero Industries Mission
under Mission Innovation (Ml), and the Industrial Deep Decarbonisation Initiative
under the Clean Energy Ministerial (CEM).

Transport

Less than USD 1.5 billion was allocated to demonstration projects in transport, or
just 2% of the total funding over the 2022-2035 sample. This is a stark contrast
with the pressing innovation needs for the demonstration of designs that can make
use of alternative fuels and technologies in aviation or shipping, as well as heavy
road transport. Within the sector, much of the funding was for aviation (close to
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70%), road transport including battery production and recycling (30%), and
shipping (less than 2%). Projects in aviation are typically more capital-intensive
than in road transport — over USD 200 million per project compared to around
USD 20 million.

In aviation and shipping, technology focus varies based on weight and size. For
lighter aircraft or ships, electrification can be relevant, but for larger ones, projects
more typically focus on synthetic fuels, such as ammonia and methanol for
shipping and kerosene for aviation. Constraints on space and weight increase the
difficulty of this task for aviation, while for shipping, the cost remains comparatively
low as technologies are based on existing internal combustion engines, modified
for the properties of the alternative fuels.

Current trends suggest project developers and investors are betting on synthetic
fuels to decarbonise aviation and shipping. The lifetime of aircraft and ships
typically spans several decades, and they rely on dedicated refuelling
infrastructure. Each new generation of aircraft or ship therefore locks in
technology, equipment and emissions over the long-term. Today, few projects
focus on developing end-use equipment such as alternative powertrains, while
many more focus on the production of alternative fuels such as hydrogen-based
drop-in fuels or biofuels, which attracted more than USD 1.5 billion in funding. For
example, the database features several projects focusing on methanol or
ammonia production at a port for direct use in shipping, or on hydrogen production
as feedstock to produce synthetic kerosene for aviation, as well as several
advanced biofuel facilities.

Rapid electrification of cars, vans, buses and trucks is changing innovation needs
in road transport. While few heavy-duty trucks sold today are electric in
comparison to the rapid market penetration of electric cars, sales are increasing
and technology is maturing, even if further innovation efforts are needed to
improve battery performance and decrease costs for long-distance truck freight.
Additionally, electric buses are more widely adopted, especially in urban settings.
Hydrogen fuel cell vehicle technologies are also maturing, even as applied to
heavier trucks and buses. As a result, road transport demonstration projects
largely focus on hydrogen refuelling and electric vehicle charging infrastructure,
such as fast charging, battery-swapping for trucks, and electrified roads.

CO2 management

Many CO; management technologies have been used for decades and can
therefore be considered as already demonstrated. CO> management refers to a
range of sub-technologies and equipment used for the capture, transport,
utilisation and storage of CO,. CO. capture through chemical absorption in gas
processing and chemicals production and CO; transport in pipelines date back to
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the 1970s, and CO; injection in dedicated storage sites to the 1990s. This legacy
of technology development provides learning for decision makers today in terms
of demonstration project design in this sector.

First-of-a-kind CO; capture plants are yet to be built in many applications, such as
in cement production, steelmaking, hydrogen production from methane reforming
at high CO; capture rates, and direct CO, capture and removal from the air (Direct
Air Capture, or DAC). With regards to CO, transport and storage infrastructure,
CO. terminals and shipping are also not yet operating at commercial scale. In
addition, advanced capture technologies with lower energy intensities and higher
capture rates still need to be demonstrated at scale.

The IEA CCUS Projects Database endeavours to track these advances by
collecting information on all large-scale projects, i.e. over 100 kt/CO- per year,
across the CCUS value chain. These can include large-scale capture pilots and
demonstrations, first- and nth-of-a-kind commercial capture plants, and CO;
transport and storage networks. In the IEA Clean Energy Demonstration Projects
Database, we seek to identify a subset of these projects that specifically target the
demonstration or the first-of-its-kind application of CCUS technologies.

We estimate that around USD 20 billion in total funding was allocated to CCUS
demonstration or first-of-a-kind projects in the sample.® Projects in low-emissions
hydrogen received most of this funding (50%), followed by hard-to-abate industry
(20%), CO2removal through bioenergy with CCUS and DAC (15%), CO- transport
and storage infrastructure (7%), and fossil power generation (5%). Around two-
thirds of the funding was for projects located in North America, and the remainder
for projects located in Europe. Funding for demonstration projects is just a subset
of total funding for CCUS projects. In 2023 alone, nearly USD 20 billion in public
funding was allocated to CCUS projects.

Around half of this funding was for first-of-a-kind CCUS plants that are currently
under construction. These include the Heidelberg Materials Norcem cement plant
and the Northern Lights CO; shipping terminal and storage site, both of which
received funding from the Norwegian Government as part of the Longship project.
This also includes the Orsted biomass-fired power facilities which received funding
from the Danish Government, and Air Products low-emissions hydrogen facilities
in Canada and the United States, which both reached FID in 2023. The financing
structures of these projects, as well as the funding instruments, vary greatly by
country. While the Norwegian Government committed to fund around 85% of the
Longship project to demonstrate the first full CCUS value chain, the Air Products
USD 7 billion investment in the United States was mostly privately funded and
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https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://www.iea.org/reports/world-energy-investment-2024
https://www.heidelbergmaterials-northerneurope.com/en/norcem-is-very-pleased-with-the-norwegian-governments-proposal-to-support-carbon-capture-in-brevik
https://totalenergies.com/news/press-releases/norway-northern-lights-facilities-completed-and-ready-store-co2
https://www.regjeringen.no/contentassets/943cb244091d4b2fb3782f395d69b05b/en-gb/pdfs/stm201920200033000engpdfs.pdf
https://orsted.com/en/media/news/2023/05/20230515676011
https://www.airproducts.com/energy-transition/canada-net-zero-hydrogen-energy-complex
https://www.airproducts.com/energy-transition/louisiana-clean-energy-complex
https://carbonherald.com/air-products-to-go-ahead-with-7-billion-hydrogen-project-in-louisiana-with-carbon-capture-included/

relies on the 45Q tax credit to provide operational subsidies (see later subsection
on financing instruments). The other half of the funding helped fund pilots,
feasibility, and front-end engineering and design (FEED) studies. These are
needed to test and estimate the cost and feasibility of new technologies and
applications before reaching the construction stage, and typically require large
amounts of funding given the scale of CCUS projects.

As with other sectors, there are important data gaps for demonstration and first-
of-a-kind CCUS projects, such as the amount of private funding, as the data is
often not disclosed by companies and/or the project has not yet reached FID. We
also exclude public funding announcements that do not disclose project-level
funding. This is the case for Stimulation of Sustainable Energy Production and
Climate Transition (SDE++) funding in the Netherlands, which earmarked
EUR 8.8 billion in funding for CCUS projects in 2021 and 2023, and for a recently
confirmed GBP 22 billion funding package allocated to several CCUS and low-
emissions hydrogen projects as part of two industrial clusters in the
United Kingdom, most of them first-of-a-kind CCUS facilities. Certain regions
might also be underrepresented because of a lack of funding data. This is the case
for China, for example, where several large-scale CCUS demonstration projects
were selected in 2024 as part of the Implementation Plan for Demonstration
Projects on Advanced Green and Low-Carbon Technologies, or have only recently
reached an FID. As such, our current aggregate could underestimate the total
funding going to CCUS demonstration and first-of-a-kind projects, and may
therefore increase as further project-level information is made available.

Regional funding

Clean energy demonstrations are concentrated in North America, Europe, China,
and a few other advanced economies in the Asia Pacific region, such as Australia,
Japan and Korea. Of the selected active projects over 2022-2035, nearly 60% of
the total funding announced or allocated to them was in North America (primarily
in the United States), 25% in Europe, and 10% in China. In comparison, we were
not able to track much funding flowing to projects in emerging markets and
developing economies (EMDESs), even in large economies such as Brazil, India,
Indonesia, Mexico, Morocco or South Africa. While capital-intensive projects are
harder to finance in EMDEs, more focused research could improve the
comprehensiveness of our database in the future.

The United States features the largest pipeline of upcoming clean energy
demonstrations. There are notable variations in funding distribution across regions
depending on the status of clean energy demonstrations. When looking at projects
already under construction or in operation, distribution is relatively even: North
America accounts for around 40% of total funding, Europe for 35%, and China for
25%. The picture changes radically when looking at forthcoming projects in the
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https://www.porthosco2.nl/en/dutch-government-supports-porthos-customers-with-sde-subsidy-reservation/
https://www.icis.com/explore/resources/news/2023/04/27/10879919/dutch-government-allocates-6-7bn-to-ccs-projects/
https://www.gov.uk/government/news/government-reignites-industrial-heartlands-10-days-out-from-the-international-investment-summit
https://www.gov.cn/zhengce/zhengceku/202308/content_6899582.htm
https://www.gov.cn/zhengce/zhengceku/202308/content_6899582.htm
https://www.iea.org/reports/reducing-the-cost-of-capital

pipeline and not yet under construction. For those projects, Europe accounts for
only 20% of total funding and China for less than 1%, while North America’s share
jumps to 70%. In the case of Europe, we tracked roughly the same amount of
funding pre- and post-FID, at USD 8 billion. To compare, we tracked around
USD 9 billion for projects in North America already under construction or in
operation, and nearly USD 35 billion for forthcoming projects in the pipeline.

This shift is largely a reflection of strengthening policy support for demonstration
projects in the United States, which established the Office for Clean Energy
Demonstrations in 2021. As of November 2024, billions in funding are pending FID
from award negotiations, and new calls are opening on a regular basis. As some
of these projects move past the critical FID step — which can take months or even
years in some cases — construction will get under way.

Total funding for clean energy demonstrations by region over 2022-2035

0% 25% 50% 75% 100%

Not yet under construction

Under construction or in operation _

mChina O Europe O North America OOther Asia Pacific

Notes: “North America” includes the United States and Canada. “Other Asia Pacific” includes Australia, India, Indonesia,
Japan, Korea, New Zealand, Chinese Taipei, and Viet Nam.

Source: IEA analysis based on the Clean Energy Demonstration Projects Database as of November 2024.

Data availability limitations may be skewing this regional breakdown, particularly
for Chinese projects. The public availability of funding information and links to
clean energy demonstration projects by the US Government greatly facilitate data
collection and analysis. Publicly available information on EU funding streams also
helps with tracking progress at the project level, even if not compiled specifically
for demonstrations.

In comparison, we were not able to identify many forthcoming projects in China,
which, considering the country’s quickly increasing clean energy R&D budgets,
suggests we are underestimating Chinese funding in clean energy
demonstrations. Public information on key national R&D programmes is available
for each five-year plan cycle, but data on project-level funding and technology
focus is harder to collect. There are many examples of breakthrough technology
development in China. In some technology areas, such as battery-swapping for
heavy-duty electric trucks, China has reached commercial-scale deployment
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https://www.energy.gov/oced/office-clean-energy-demonstrations
https://www.energy.gov/oced/office-clean-energy-demonstrations
https://www.energy.gov/oced/listings/oced-news
https://www.iea.org/data-and-statistics/data-tools/clean-energy-demonstration-projects-database
https://www.iea.org/data-and-statistics/data-tools/energy-technology-rdd-budgets-data-explorer

(i.e. these are not included as demonstrations in the database), whereas such
projects could be considered as first-of-a-kind demonstrations in any other region.
More research focusing on identifying China’s current demonstration frontiers
could help improve comprehensiveness and balance the regional breakdown for
the forthcoming pipeline.

Government support for clean energy demonstrations

Governments have an important role to play in supporting clean energy
demonstrations. Given the high risks associated with demonstration projects,
policy measures can target all pillars of the innovation system, from providing
funding to creating markets. Here are specific examples of ways governments can
support clean energy demonstrations, based on the |EA innovation framework:

« Resource-push. Governments can allocate public budgets for demonstrations in
technology areas of national importance and set priorities where there are
pressing innovation needs. They can also create incentives for the private sector
to co-finance demonstrations, including start-ups and small and medium
enterprises. In addition, governments can engage with global partners (e.g. other
governments, multilateral development banks) to pool resources around large-
scale projects.

« Knowledge management. Governments set the general rules for intellectual
property, knowledge-sharing, and collaboration across public, private and
academic networks. They can also engage with other countries to learn from
global practice through existing international collaboration platforms such as the
IEA Technology Collaboration Programme (TCP) and MI.

« Market-pull. Governments can support the demand for clean energy products and
services to improve the business case for pre-commercial technologies, thereby
decreasing the risks associated with near-market concepts at the demonstration
stage. Demand-side schemes can include public procurement, operational
subsidies, standards or mandates, and demand aggregation across sectors.

« Socio-political support. Governments are responsible for setting the long-term
vision for clean energy and innovation in the country, and for engaging with
stakeholders, including civil society, to build collective acceptance. Governments
can also set rules to ensure the outcomes of demonstrations are fairly distributed
in society.

High-level support for clean energy demonstration is increasing. Important funding

schemes have been announced in recent years, including the notable 2022

Pittsburgh commitment by 16 governments to allocate USD 94 billion by 2026 to

a pipeline of projects. In most cases, however, support is not limited to

demonstration but rather covers the entire innovation journey. There are a few

exceptions, such as the US Office of Clean Energy Demonstration, and the EU

InnovFin Energy Demonstration Projects (retired in 2022). International
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https://www.iea.org/reports/tracking-clean-energy-innovation
https://www.iea.org/reports/enhancing-collaboration-between-multilateral-initiatives
https://www.iea.org/commentaries/reaching-net-zero-emissions-demands-faster-innovation-but-weve-already-come-a-long-way
https://www.energy.gov/articles/united-states-announces-94-billion-global-public-funding-accelerate-clean-energy-worldwide

collaboration is also increasing, either through bilateral country co-operation, or
through multilateral fora such as the TCP and Ml.

Selected examples of government strategy or policy documents mentioning support
for clean energy demonstration

Country Policy Description

Published in 2024, the strategy explicitly
mentions clean energy demonstration. Under the
Powering the Regions Fund, set up in 2022 with
AUD 1.9 billion Australian dollars
(USD 1.3 billion) to support industrial
decarbonisation, the Australian Renewable
Energy Agency (ARENA) provides support to
: trials, demonstration and first-of-a-kind
. National Energy . ) .
Australia P commercial projects through the Industrial
erformance Strategy T ;
ransformation Stream, for up to
AUD 400 million. The fund allocated another
AUD 200 million to Critical Inputs to Clean
Energy Industries, in support of cement and
aluminium. Further efforts include the National
Reconstruction Fund, with AUD 15 billion in
funding to support large-scale projects across the
economy, including in clean energy.

The TDI initiative, led by the Ministry of Climate,
Energy, Mobility, Technology and Innovation
(BMK), aims to foster innovation for industrial
decarbonisation. EUR 320 million over 2023-
2026 will support projects (including but not

Austria Transformation of limited to demonstration), with the aim of
Industry (TDI) reducing national industrial CO2 emissions by
0.5 Mt COz2 equivalent (CO2-eq) by 2030. This
initiative also covers bilateral co-operation, such
as the Australia-Austria Joint Call 2024, providing
envelopes up to EUR 7 million for individual
prototype and demonstration projects.
The NEFI initiative, funded by the Austrian
Climate and Energy Fund, gathers a consortium
. e Bl o JaeLsi pf over 100 companies and 15 resea.rch apd
Austria (NEFI) institutional partners across sectors including

cement, steel, plastics and machinery. So far,
EUR 98 million has been provided to
24 innovation projects.
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https://www.dcceew.gov.au/sites/default/files/documents/national-energy-performance-strategy.pdf
https://www.dcceew.gov.au/sites/default/files/documents/national-energy-performance-strategy.pdf
https://www.energy.gov.au/sites/default/files/2022-12/Powering%20the%20Regions%20Fund%20Consultation%20Overview.pdf
https://arena.gov.au/funding/national-industrial-transformation-program/
https://arena.gov.au/funding/national-industrial-transformation-program/
https://business.gov.au/grants-and-programs/powering-the-regions-fund-critical-inputs-to-clean-energy-industries-claas
https://business.gov.au/grants-and-programs/powering-the-regions-fund-critical-inputs-to-clean-energy-industries-claas
https://www.industry.gov.au/news/national-reconstruction-fund-diversifying-and-transforming-australias-industry-and-economy
https://www.industry.gov.au/news/national-reconstruction-fund-diversifying-and-transforming-australias-industry-and-economy
https://www.ffg.at/FTI-TdI
https://www.ffg.at/FTI-TdI
https://www.ffg.at/AUS-AUT-JointCall2024
https://www.nefi.at/en/about-us
https://www.klimafonds.gv.at/
https://www.klimafonds.gv.at/

Country

Canada

Canada

Canada

China

European Union

Policy Description

Set up in 2020, the NZA is equipped with up to
CAD 8 billion Canadian dollars (USD 5.8 billion)
in funding for large-scale investments in key
sectors across the country, including in industry
(steel, aluminium, cement, mining and mineral
processing and chemicals), automotive, power,
CCUS and batteries. The NZA sits under the
Strategic Innovation Fund, which, at time of
writing, had supported 129 projects across all
sectors of the economy (not limited to energy), for
a total funding of CAD 9.5 billion and total project
costs of CAD 78.2 billion. These funds contribute
to delivering on the broader policy goals laid out
in 2020 in A Healthy Environment and a Healthy

Economy (HEHE).
Under the leadership of Natural Resources

Canada (NRCan), the EIP advances clean
energy technologies by funding R&D and

Net Zero Accelerator
Initiative (NZA)

Energy Innovation demonstration projects. At time of writing, the EIP
Programme (EIP) had opened project applications in areas

including renewables, battery storage, methane,
smart grids, road transport, CCUS and low-
emissions fuels.

The SDTC, which was reinforced by the HEHE
policy with an additional CAD 750 million,
supports companies (including start-ups) in
demonstrating and bringing to market pre-
commercial clean technologies. SDTC ranks
among the country’s largest investor in
sustainable small and medium-sized companies.

The 14t Five-Year Plan (2021-25) strengthened
support for energy innovation, with budgets for
R&D and demonstration projects with the
potential to rise above the current level of
USD 3 billion per year and including more
National Key R&D energy-related projects. We estimate that China
Projects exceeded the 7% per year planned increase in
energy R&D spending over the period. Official
documents report new projects in various fields
including hydrogen, energy storage and smart
grids, manufacturing, but availability of detailed
data for demonstration projects remains limited.

Sustainable
Development
Technology Canada
(SDTC)

The European Investment Bank (EIB) and
Breakthrough Energy Catalyst are mobilising
EIB- Breakthrough EUR 820 million over 2022-2026 to fund
Energy Catalyst demonstration projects in areas relating to
partnership hydrogen, sustainable aviation fuels, Direct Air
Capture, and energy storage. The goal is to
reach a public-private leverage ratio of 1 to 3.
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https://ised-isde.canada.ca/site/strategic-innovation-fund/en/net-zero-accelerator-initiative
https://ised-isde.canada.ca/site/strategic-innovation-fund/en/net-zero-accelerator-initiative
https://ised-isde.canada.ca/site/strategic-innovation-fund/en
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/healthy-environment-healthy-economy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/healthy-environment-healthy-economy.html
https://natural-resources.canada.ca/science-and-data/funding-partnerships/opportunities/grants-incentives/energy-innovation-program/18876
https://natural-resources.canada.ca/science-and-data/funding-partnerships/opportunities/grants-incentives/energy-innovation-program/18876
https://www.sdtc.ca/en/
https://www.sdtc.ca/en/
https://www.sdtc.ca/en/
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/healthy-environment-healthy-economy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/healthy-environment-healthy-economy.html
https://www.iea.org/reports/tracking-clean-energy-innovation-focus-on-china
https://www.iea.org/reports/world-energy-investment-2024
https://service.most.gov.cn/kjjh_tztg_all/20230908/5364.html
https://service2.most.gov.cn/kjjh_tztg_all/20230822/5336.html
https://service2.most.gov.cn/kjjh_tztg_all/20230822/5336.html
https://www.gov.cn/zhengce/zhengceku/202401/content_6929021.htm
https://www.eib.org/en/press/all/2021-373-european-commission-breakthrough-energy-catalyst-and-eib-advance-partnership-in-climate-technologies
https://www.eib.org/en/press/all/2021-373-european-commission-breakthrough-energy-catalyst-and-eib-advance-partnership-in-climate-technologies
https://www.eib.org/en/press/all/2021-373-european-commission-breakthrough-energy-catalyst-and-eib-advance-partnership-in-climate-technologies

Country Policy Description

The EU Innovation Fund will provide around
EUR 40 billion over 2020-2030 for the
commercial demonstration of innovative low-
emissions technologies. Emissions allowances
will be sold to fund the projects (at EUR 75/t CO2
and depending on the carbon price), effectively
earmarking CO2 money for decarbonisation.
Grant financing is offered through calls for
proposals for projects of any size (small:

EUR 2.5-20 million, medium: EUR 20-100 million;
and large: >EUR 100 million). Projects that fail to
receive a grant can get project development
assistance from the EIB to improve future
application.

European Union EU Innovation Fund

The IPCElIs — launched annually since 2018 and
running over varying periods of time — aim to
foster collaborative innovation in the

European Union by funding projects co-led by

Important Project of several countries. There are six IPCEls directly
European Union Common European relevant to clean energy, including two on
Interest (IPCEI) batteries (with EUR 6.1 billion in state aid) and

four on hydrogen (EUR 18.9 billion). For each
euro of public money, IPCEIls are expected to
attract 1.5 euros of private investment, on
average.

Until 2022, this mechanism provided loans,
guarantees and quasi-equity (see next section on
InnovFin Energy financing instruments) for up to EUR 75 million
Demonstration Projects  for first-of-a-kind demonstration projects,
particularly in renewables, smart systems, energy
storage and CCUS.

The Connecting Europe Facility invests in EU
infrastructure, and its energy branch has made
investments in areas such as CO2 networks

Connecting Europe (transport and storage), hydrogen and ammonia

Facility — Energy production facilities, and smart grids. While not all
these projects are demonstrations, some rank
among the first large-scale facilities of their kind
on the continent.

European Union

European Union

Under the broader France 2030 industrial plan,
the government seeks to support innovation
across the economy, including in clean energy
(e.g. hydrogen, low-emissions fuels, renewables,
power grids, nuclear, transport, industry). The
strategy for accelerating innovation allocates
budgets for each stage of innovation, totalling
EUR 12.5 billion (including large shares for clean
energy, but not limited to the sector):

EUR 3 billion for early-stage R&D, EUR 1.5 billion
for technology maturation, EUR 2.5 billion for
demonstration and first-of-a-kind commercial,
EUR 3 billion for early deployment, and

EUR 2.5 billion to accelerate growth.

France 2030 — Strategy

France for Accelerating
Innovation
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https://www.eib.org/en/products/mandates-partnerships/innovation-fund/index
https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-ipceis_en
https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-ipceis_en
https://competition-policy.ec.europa.eu/state-aid/ipcei/approved-ipceis_en
https://www.ipcei-batteries.eu/
https://ipcei-hydrogen.eu/
https://www.eib.org/attachments/thematic/innovfin_energy_demo_projects_en.pdf
https://www.eib.org/attachments/thematic/innovfin_energy_demo_projects_en.pdf
https://cinea.ec.europa.eu/programmes/connecting-europe-facility/energy-infrastructure-connecting-europe-facility-0_en
https://cinea.ec.europa.eu/programmes/connecting-europe-facility/energy-infrastructure-connecting-europe-facility-0_en
https://cinea.ec.europa.eu/document/download/f945422d-efb3-4b0b-96ed-dc8da099ae19_en?filename=CEF-Energy-2023_Latest%20achievements%20and%20way%20forward-web_en.pdf
https://www.gouvernement.fr/strategies-d-acceleration-pour-l-innovation
https://www.gouvernement.fr/strategies-d-acceleration-pour-l-innovation
https://www.gouvernement.fr/strategies-d-acceleration-pour-l-innovation
https://www.economie.gouv.fr/presentation-strategie-nationale-developpement-hydrogene-decarbone-france
https://www.gouvernement.fr/france-2030-le-president-de-la-republique-annonce-2-mdeu-pour-le-soutien-a-l-innovation-de-rupture
https://www.gouvernement.fr/france-2030-le-president-de-la-republique-annonce-2-mdeu-pour-le-soutien-a-l-innovation-de-rupture
https://www.elysee.fr/emmanuel-macron/2021/10/12/presentation-du-plan-france-2030
https://www.gouvernement.fr/decarbonation-de-l-industrie

Country Policy Description

As of 2021 (the latest available progress report at
time of writing), the federal government and
states had selected 62 large-scale hydrogen

National Hydrogen projects — including demonstrations under the EU

Germany Strate IPCEI — for a total of EUR 8 billion in support.
>irategy These projects primarily spanned industrial
(e.g. steelmaking, chemicals) and transport
sectors (e.g. synthetic kerosene, advanced
biofuels).
In 2023, Germany published a new roadmap for
clean energy innovation, aiming for climate
G 8t Energy Research neutrality by 2045. Support for technology
ermany > g ) L .
Programme demonstration is explicitly mentioned in industrial

heat; hydrogen production, infrastructure and
use; and electricity storage.

The government typically supports technology
development from early-stage innovation to
deployment through focused missions or
campaigns, which run over several years. Not all
schemes include tailored support for innovation,
but some do. For example, the National Green
Hydrogen Mission (2023) aims to launch pilots
and demonstrations, with INR 455 crore Indian
rupees (USD 55 million) for steel, INR 496 crore

India National Missions (USD 60 million) for mobility, and INR 115 crore
(USD 14 million) for shipping. Other examples
include the National Mission on Electric Vehicles,
the National Mission for Accelerating Growth of
New India's Innovations, the Jawaharlal Nehru
National Solar Mission, and the National Mission
on Transformative Mobility and Battery Storage.
While they all seek to provide support for
innovation, their scope remains broader than
demonstration.

The New Energy and Industrial Technology
Development Organization (NEDO) manages a
public fund of nearly JPY 3 trillion Japanese yen
(almost USD 20 billion) over 2020-2030 to
support innovators from R&D to demonstration.
Projects cover the power sector (nuclear,
offshore wind, advanced solar), hydrogen (from
production to industrial use), CCUS (from capture
to industrial use), and transport (batteries,
aviation, ships).

Japan Green Innovation Fund

Each year, Japan issues an integrated innovation
strategy to deliver on the 6" Science, Technology
and Innovation Basic Plan (2021), the Green
Growth Strategy through Achieving Carbon

Integrated Innovation Neutrality in 2050 (2020), and the Environment

Strateqy 2024 Innovation Strategy (2020). The 2024 edition
explicitly mentions clean energy demonstration in
fields such as nuclear fusion, renewables, net
zero buildings, bioplastics and sustainable
aviation fuels.

Japan

PAGE | 23


https://www.bmwk.de/Redaktion/EN/Hydrogen/Dossiers/national-hydrogen-strategy.html
https://www.bmwk.de/Redaktion/EN/Hydrogen/Dossiers/national-hydrogen-strategy.html
https://www.bmwk.de/Redaktion/EN/Publikationen/Energie/report-of-the-federal-government-on-the-implementation-of-the-national-hydrogen-strategy.pdf
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/8-energieforschungsprogramm-zur-angewandten-energieforschung.html
https://www.bmwk.de/Redaktion/DE/Publikationen/Energie/8-energieforschungsprogramm-zur-angewandten-energieforschung.html
https://mnre.gov.in/national-green-hydrogen-mission/
https://mnre.gov.in/national-green-hydrogen-mission/
https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/national-mission-electric-vehicles
https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/national-mission-accelerating-growth-new-indias-innovations-agnii
https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/national-mission-accelerating-growth-new-indias-innovations-agnii
https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/jawaharlal-nehru-national-solar-mission-jnnsm
https://www.indiascienceandtechnology.gov.in/st-visions/national-mission/jawaharlal-nehru-national-solar-mission-jnnsm
https://evyatra.beeindia.gov.in/central-govt-initiative-details/niti-aayog/
https://evyatra.beeindia.gov.in/central-govt-initiative-details/niti-aayog/
https://green-innovation.nedo.go.jp/en/about/
https://www.meti.go.jp/english/policy/energy_environment/global_warming/gifund/index.html
https://www8.cao.go.jp/cstp/tougosenryaku/togo2024_honbun_eiyaku.pdf
https://www8.cao.go.jp/cstp/tougosenryaku/togo2024_honbun_eiyaku.pdf
https://www8.cao.go.jp/cstp/english/index.html
https://www8.cao.go.jp/cstp/english/sti_basic_plan.pdf
https://www8.cao.go.jp/cstp/english/sti_basic_plan.pdf
https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/index.html
https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/index.html
https://www.meti.go.jp/english/policy/energy_environment/global_warming/ggs2050/index.html
https://www8.cao.go.jp/cstp/tougosenryaku/kankyo_en.pdf
https://www8.cao.go.jp/cstp/tougosenryaku/kankyo_en.pdf

Country Policy Description

The high-level strategy mentions several
schemes relevant to clean energy demonstration.
Innovation Norway, for example, provides low-
risk innovation loans, with one scheme tailored to
low-emissions ships, and manages the
Environmental Technology scheme, which
explicitly targets pilot and demonstration projects.
The Research Council of Norway oversees the
Demonstration Projects for the Industrial Sector
scheme, which supports companies finalising
pre-commercial technologies, and the Centres for
Environment-friendly Energy Research, which
support projects across CCUS, electricity and
renewables, hydrogen and transport.

Green Industrial
Norway Initiative

New measures to support innovation were put in
place in 2023 to support Thailand’s carbon
neutrality objectives. These include increasing
funding for R&D and demonstration, not only

National Higher
Education, Science,

Thailand Research and L
PTI=YT from local but also foreign investors, sandboxes
Innovation Policy . - ! .
Council in targeted regions, and international

collaboration such as through the United Nations-
backed Climate Technology Centre and Network.

In 2021, the government set out an industry-

specific roadmap which explicitly mentions clean

energy demonstration. The policy sets

demonstration budgets up to 2030 through

various instruments to support projects across all

industrial segments. Key mechanisms include the

Industrial Energy Transformation Fund

(GBP 315 million), the Industrial Decarbonisation
Industrial Challenge (GBP 170 million), the Energy
decarbonisation strategy Innovation Programme (GBP 505 million), the Net

Zero Innovation Programme (GBP 1 billion) and

Transforming Foundation Industries

(GBP 66 million). In addition, budgets are

allocated to the Net Zero Hydrogen Fund

(GBP 240 million), the Clean Steel Fund

(GBP 250 million) and the CCUS Infrastructure

Fund (GBP 1 billion), among other funds, but

these are not exclusively for demonstrations.

In 2021, the government issued a strategy setting
out policies and proposals for decarbonising all
sectors of the economy to meet the net zero
target by 2050. The strategy document explicitly
mentions demonstration projects, with target
budgets in many cases, such as for maritime
transport, energy storage, nuclear, hydrogen,
advanced biofuels, cement production, heat, and
CCUS including DAC.

United Kingdom

Net Zero Strategy: Build
Back Greener

United Kingdom
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https://www.regjeringen.no/en/dokumenter/roadmap-2.0-the-green-industrial-initiative/id2996119/
https://www.regjeringen.no/en/dokumenter/roadmap-2.0-the-green-industrial-initiative/id2996119/
https://en.innovasjonnorge.no/
https://en.innovasjonnorge.no/article/grants-for-environmental-technology
https://www.forskningsradet.no/en/
https://www.forskningsradet.no/en/financing/industry/demonstration-projects/
https://www.forskningsradet.no/en/financing/what/fme/
https://www.forskningsradet.no/en/financing/what/fme/
https://www.nxpo.or.th/th/en/14190/
https://www.nxpo.or.th/th/en/14190/
https://www.nxpo.or.th/th/en/14190/
https://www.nxpo.or.th/th/en/14190/
https://www.nxpo.or.th/th/en/14190/
https://www.gov.uk/government/publications/industrial-decarbonisation-strategy
https://www.gov.uk/government/publications/industrial-decarbonisation-strategy
https://www.gov.uk/government/collections/net-zero-innovation-portfolio
https://www.gov.uk/government/collections/net-zero-innovation-portfolio
https://www.gov.uk/government/publications/net-zero-strategy
https://www.gov.uk/government/publications/net-zero-strategy

Country Policy Description

The government expects to provide R&D and
demonstration funding of GBP 4.2 billion
(USD 5.5 billion) over the period. Key areas
identified for long-term investment are in
transport (40% of planned funding), such as
Net Zero Research and  aviation and shipping; in power (25%), such as
United Kingdom  Innovation Framework system integration and flexibility, including energy
(2022-2025) storage, emerging renewables, and nuclear
including small modular reactors; industry and
hydrogen (15%); buildings (5%), including
heating and cooling; and CCUS (2%). In several
cases, explicit envelopes are allocated to
technology demonstration.

The OCED, set up in 2021, oversees
USD 25 billion in federal investment to support
clean energy demonstrations. At the time of
writing, OCED had selected projects for awards
across hydrogen hubs (USD 8 billion), CO2
management (USD 7 billion), industry

Office of Clean Energy (USD 6.3 billion), nuclear power (USD 3.3 billion),

Demonstration (OCED)  energy storage (USD 500 million) and distributed
energy systems (USD 50 million), among others.
The OCED is unique in focusing solely on
projects at the demonstration stage. It is
supported by the Bipartisan Infrastructure Law
(BIL) of 2021 and the Inflation Reduction Act
(IRA) of 2022.

The 2023 roadmap, which is also supported by
the BIL with up to USD 9.5 billion in funding, and
by the IRA with additional incentives and tax
credits, introduces pathways for decarbonisation
through “clean” hydrogen. It includes OCED’s
funding of USD 8 billion for hydrogen hubs, as
well as IRA grants for industrial demonstrations.
Sections dedicated to transportation also include
demonstration projects in heavy road transport,
aviation and shipping.

United States

National Clean
United States Hydrogen Strategy and

Roadmap

Note: This selection is not exhaustive.

Sources: In addition to the hyperlinks in the text, this table draws from the results of the global survey on clean energy
innovation policy carried out by the Organisation for Economic Co-Operation and Development (OECD), the IEA and MI, with
the support of EU funding, the results of which are reported under the OECD net zero portal.
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https://www.gov.uk/government/publications/uk-net-zero-research-and-innovation-framework-delivery-plan-2022-to-2025
https://www.gov.uk/government/publications/uk-net-zero-research-and-innovation-framework-delivery-plan-2022-to-2025
https://www.gov.uk/government/publications/uk-net-zero-research-and-innovation-framework-delivery-plan-2022-to-2025
https://www.energy.gov/oced
https://www.energy.gov/oced
https://www.energy.gov/articles/doe-establishes-new-office-clean-energy-demonstrations-under-bipartisan-infrastructure-law
https://www.hydrogen.energy.gov/library/roadmaps-vision/clean-hydrogen-strategy-roadmap
https://www.hydrogen.energy.gov/library/roadmaps-vision/clean-hydrogen-strategy-roadmap
https://www.hydrogen.energy.gov/library/roadmaps-vision/clean-hydrogen-strategy-roadmap
https://stip.oecd.org/stip/net-zero-portal

Mission Innovation supports co-operation towards the commercialisation
of clean energy technologies

In recent years, Mission Innovation (MI) has increased its focus on clean energy
demonstrations, such as through M| Missions and the organisation of knowledge-
sharing events under the MI Think Tank (e.g. MI Financing Masterclass).

At the 7" MI Ministerial in Pittsburgh in 2022, 23 governments and the
European Union committed to accelerate the commercialisation of clean energy
technologies, particularly in hard-to-abate sectors. During the meeting, MI Mission
Action Plans were launched, outlining commitments to deliver 221 demonstration
projects globally by 2030," with a focus on industrial decarbonisation (e.g. steel,
cement and chemicals) and renewables integration.

Achieving these commitments hinges on effective international collaboration to
rapidly identify, fund and scale projects in different regions of the world. The seven
MI Missions — or innovation alliances — provide a co-ordinated framework for these
efforts, enabling governments and the private sector to work collaboratively and
pull resources together. Several MI Missions have put forward their own goals
relating to demonstration projects. For example:

* The Green Powered Future Mission aims to launch 5 demonstration projects
across 5 continents to tackle some of the 50 priorities it identified, such as
integrating renewable power to cover up to 80% of needs.

e The Carbon Dioxide Removal Mission has launched 30 pilot and
demonstration projects, each removing over 1 kt CO./year, focusing on scaling
up carbon removal technologies and establishing robust measurement,
reporting, and verification frameworks to support cross-border carbon markets.

* The Net-Zero Industries Mission aims to co-ordinate investment programmes
for demonstrations over 2025-2030, and identified 19 projects with potential for co-
operation action across participating countries and several industrial segments.

* The Integrated Biorefineries Mission created a Community Networking
Platform to foster international co-operation on bio-refining among researchers
and project developers. The Mission also supports projects developing bio-
based sustainable aviation fuel.

* The Zero-Emission Shipping Mission is examining alternative fuels and
mapping global financial support for zero-emission ships to accelerate
innovation in ship design and fuel use.

* The Clean Hydrogen Mission co-ordinates the "Hydrogen Valleys"
programme, which seeks to develop eight hydrogen value chains — from
production to end-use — across different regions. The valleys are expected to
feature demonstration projects across heavy industry, transport, and power.

*Not all of these projects necessarily fall within the IEA’s definition of demonstration projects.
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https://www.iea.org/about/international-collaborations/mission-innovation
https://mission-innovation.net/missions/
https://mission-innovation.net/innovation-platform-insights/think-tank/
https://mission-innovation.net/inaugural-mission-innovation-think-tank-event-brings-together-governments-corporates-and-international-associations-for-a-financing-masterclass/
https://www.mission-innovation.net/events/seventh-mission-innovation-ministerial/
https://mission-innovation.net/wp-content/uploads/2023/03/Action-Plan-Net-Zero-Industries-Mission.pdf
https://mission-innovation.net/wp-content/uploads/2024/09/MI_CHM_H2V_brochure_final_Sept2024.pdf

Financing instruments

Clean energy demonstration projects are typically large, both in scale and
in capital requirements. We estimate that of the selected projects over 2022-
2035, average funding per project was in the range of USD 400-500 million.*
Raising such amounts can be prohibitively challenging and costly given the risks
and uncertainty. Many companies do not have such liquidity available in cash, and
many investors shy away from high-risk projects.

Financing demonstration projects requires dedicated instruments that may
be less common among innovators but are often already known in the
financial community. Clean energy demonstrations have only come to the
forefront of global policy discussions recently, but many project developers and
financial institutions around the world are already well-versed in large-scale
projects, often with high levels of risk. Examples include infrastructure projects —
in and outside the energy sector — in EMDEs with low credit ratings and high
interest rates, and the historic demonstrations of technology and equipment for
space exploration. Demonstrations are likely to require a mix of instruments that
evolve with the project itself, and concerted efforts from government, industry and
financial institutions. The table in the following pages provides examples of
financing tools. Recognition of the specific challenges of scaling up large, complex
technology for markets that are not yet mature has already spurred the
development of new instruments and partnerships. These range from dedicated
public debt facilities for such projects to complementary finance packages from
governments and certain private sector partners, including future customers of the
technologies who are willing to give grants to kick-start new industries.

The nature of the stakeholders involved in demonstrations is changing,
calling for broader policy coverage. Start-ups, for example, are playing an
increasingly important role in sectors with large-scale, complex infrastructure,
such as heavy industry, aviation, or nuclear power. Start-ups can be left in a cash
crunch by venture capital investors, who typically look for smaller capital
investments and a return in 3-5 years, and are more well-versed in equity project
finance. In many cases, start-ups are also unable to benefit from conventional
support schemes such as R&D tax incentives (as many run a deficit for years) or
public calls (given the required administrative resources). Some of these
challenges are already being addressed by policy measures, such as in Japan’s
Integrated Innovation Strategy 2024.
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https://mission-innovation.net/wp-content/uploads/2023/11/Think-Tank-Report-Financing-Masterclass-2023-11-17.pdf
https://www.breakthroughenergy.org/our-work/catalyst/
https://www.iea.org/reports/world-energy-investment-2024
https://www8.cao.go.jp/cstp/tougosenryaku/togo2024_honbun_eiyaku.pdf

Choosing the right financing instruments is important for all stakeholders. Project
developers need patient and flexible capital to focus on technology; funders need
to turn a profit across their portfolio; and governments need to optimise public
spending. In practical terms, effective financing instruments spread risks over
more actors to decrease overall project costs, foster collaboration, and can be set
up quickly and updated dynamically as the project makes progress. Finance
instruments that bring public and private partners together to mitigate risk, crowd
in additional capital, spur the replication of other similar projects and develop
markets are essential. The mix of institutional investors, who bring most of the
funding, and of public bodies, who can accept greater risks or lower returns than
market rate, helps deploy capital for otherwise hard-to-fund projects.
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https://www.oecd.org/en/publications/making-blended-finance-work-for-the-sustainable-development-goals_9789264288768-en.html
https://www.oecd.org/en/publications/making-blended-finance-work-for-the-sustainable-development-goals_9789264288768-en.html

Selection of financial instruments that can be used to support demonstration projects

Instrument Type

Concessional loans from

government Debt

Concessional loans from
Development Finance Debt
Institutions (DFI)

Debt (risk

Loan guarantees reduction)

Description

Governments — directly through ministerial budgets or national public
banks — can offer loans at more favourable terms than commercial
loans and, in some cases, can be the first lender to suffer losses in
case a project underperforms. Typical features of concessional loans
include a delayed start to the servicing of the debt, and interest rates
lower than the market rate. Concessional loans reduce total costs for
project developers and can also help them to attract capital from

private sources alongside the public lender.

Loans from DFIs can come with favourable conditions, specifically
lower interest rates. The goal of DFIs is to support the socio-
economic development of a specific region, rather than focus only on
profits. This opens room for more affordable lending conditions.
Loans from DFls are sometimes paired with equity money from the
same DFI or from funders, sometimes called blended concessional

finance.

Loan guarantees are used to decrease the risk associated with
lending, specifically by committing an institution — such as the World
Bank, the United Nations Development Programme or a publicly
backed national bank — to service the debt in case of default. This
instrument helps lower interest rates and raise more money by
appealing to more lenders. A key advantage of loan guarantees is
that they do not require any initial capital from the guarantor,
although the ability to service the debt in case of default needs to be
demonstrated. Guarantees can also be targeted to equipment
suppliers to enable young companies to enter contracts without
needing to put aside finance to cover the risk of technology
underperformance, a requirement that is often imposed by clients
and can be a high cost if funded from equity and other sources of

early-stage capital.
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Examples

» TerraPower (advanced nuclear), United States,
USD 2 billion from the US Department of Energy
(DoE).

* XE-100 (small modular nuclear reactors),
United States, USD 1.2 billion from the US DoE.

» Eavor-Loop (geothermal), Germany, EUR 45 million
from the EIB and a loan guarantee from InvestEU, for
first-of-a-kind commercial demonstration.

» Westgass & IPS (ammonia), Uganda,
USD 400 million from Norfund, first-of-a-kind in the
country although not a new demonstration.

» Verkor (batteries), France, EUR 1.3 billion loan from
19 banks including the EIB, BPI France, and
commercial banks, for gigafactory-scale production.

» Northvolt (batteries), Sweden, EUR 52.5 million loan
from the EIB in 2018 for demonstration.

« ArcelorMittal (steelmaking), Belgium, EUR 75 million
from the EIB.

» Net-Zero 1 (aviation), United States, USD 1.5 billion
from the US DoE.

* Golfe du Lion (floating offshore wind), France,
USD 82 million from the European Fund for Strategic
Investments (EFSI).

» Qair Eolmed (floating offshore wind), France,
EUR 85 million from the EIB with a guarantee from
the EFSI.

« Stegra (formerly H2 Green Steel) (steel), Sweden,
EUR 314 million from the EIB, of which

EUR 200 million backed by InvestEU,

EUR 114 million through commercial banks, and
EUR 57 million from the Nordic Investment Bank, of
which EUR 9 million is backed by InvestEU.



https://www.energy.gov/oced/advanced-reactor-demonstration-projects-0
https://www.gao.gov/assets/gao-22-105394.pdf
https://www.eib.org/en/press/all/2024-168-eib-and-eu-innovation-fund-support-eavor-s-innovative-geothermal-technology-in-bavaria
https://investeu.europa.eu/index_en
https://www.eib.org/attachments/documents/mdb-dfi-working-group-blended-concessional-finance-private-sector-joint-reoprt-dec-2021.pdf
https://www.eib.org/attachments/documents/mdb-dfi-working-group-blended-concessional-finance-private-sector-joint-reoprt-dec-2021.pdf
https://www.norfund.no/investing-in-fertilizer-based-on-green-hydrogen-in-uganda/?utm_source=substack&utm_medium=email
https://batteryindustry.net/gigafactory-verkor-secures-over-1-3-billion-euros-through-a-green-loan-from-19-banking-entities/
https://www.eib.org/en/press/all/2018-033-eu-to-support-northvolt-european-battery-project-with-innovfin-backing
https://www.eib.org/en/press/all/2020-120-eu-supports-arcelormittal-with-eur-75m-eib-loan-to-scale-up-breakthrough-technology-to-reduce-carbon-emissions
https://treasury.worldbank.org/en/about/unit/treasury/ibrd-financial-products/creditenhancement
https://treasury.worldbank.org/en/about/unit/treasury/ibrd-financial-products/creditenhancement
https://investors.gevo.com/news-releases/news-release-details/gevo-secures-conditional-commitment-us-department-energy-loan#:%7E:text=(NASDAQ%3A%20GEVO)%2C%20a,%E2%80%9CDOE%E2%80%9D)%20Loan%20Programs%20Office
https://www.eib.org/en/press/all/2022-293-france-the-eib-with-the-support-of-the-european-commission-is-co-financing-the-construction-of-three-floating-offshore-wind-farms-for-a-total-of-eur210-million
https://ec.europa.eu/commission/presscorner/detail/da/ip_22_4155
https://www.eib.org/en/press/all/2024-015-eib-and-nib-to-provide-eur371-million-with-investeu-backing-for-h2-green-steel-s-large-scale-production-of-steel-with-minimal-carbon-footprint

Instrument

Grants from government

Loans from a bank or fund

Type

Grant

Debt

Description

Grants are cash awards to fund a project. They come with no debt
for the project developer but can include certain conditions (e.g. job
requirements, publication of intellectual property). Many public
institutions around the world have set up dedicated funds providing
grants for clean technology projects. Grants typically fund only part
of a given project (i.e. they are capped) and need to be matched with
private co-financing or loans.

Standard commercial loan from conventional lenders such as banks
or funds, with interest rates and length set by the market. While
these can provide considerable capital, interest rates can be high,
repayment start dates early, and default penalties large. They can
represent a more challenging option for demonstration projects given
the inherent risk, but can complement other sources of finance.
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Examples

* Airbus ZEROe Development Centre (aviation),
United Kingdom, will benefit from some of the
GBP 685 million in funding from the government to
develop new aircraft technology.

* Heidelberg Materials Brevik (CO2 capture), Norway,
USD 14.1 million from the government to make up for
increasing cost estimates (the project received more
funding from government as part of the Longship
Project).

* Northpoint Biofuels (aviation), United Kingdom,
GBP 16.8 million from the government for commercial
scale by 2027.

» Sublime Systems (cement), United States, up to
USD 87 million from the OCED (in negotiation).

« Mitchell Plant (cement), United States, up to
USD 500 million from the OCED (awarded).

* GO4ECOPLANET (cement), Poland,
EUR 228 million from the EU Innovation Fund.

» Ecoplanta (chemicals), Spain, USD 114 million from
EU Innovation Fund and USD 620 million from the
private sector

» HoU Eyre Gladstone (hydrogen), Australia,
USD 92 million from the Western Australian
Government and HaU.

* Yarwun (aluminium), Australia, AUD 111 million
Australian dollars including AUD 32 million from
ARENA and the rest from Rio Tinto.

» Harmony Energy (energy storage), United Kingdom,
GBP 10 million loan from Triodos Bank.


https://www.airbus.com/en/newsroom/press-releases/2022-05-airbus-increases-its-uk-innovation-footprint-to-develop-new
https://www.globalcement.com/news/item/16285-norwegian-government-confirms-funding-for-heidelberg-materials-sement-norge-s-brevik-carbon-capture-project
https://ccsnorway.com/full-scale-capture-transport-and-storage/
https://www.gov.uk/government/publications/advanced-fuels-fund-competition-winners/advanced-fuels-fund-aff-competition-winners
https://www.energy.gov/oced/industrial-demonstrations-program-selected-and-awarded-projects-cement-and-concrete#deeply
https://www.energy.gov/oced/industrial-demonstrations-program-selected-and-awarded-projects-cement-and-concrete
https://climate.ec.europa.eu/system/files/2022-12/if_pf_2022_go4_en_0.pdf
https://climate.ec.europa.eu/system/files/2022-07/if_pf_2022_ecoplanta_en_0.pdf
https://www.dcceew.gov.au/about/news/69-million-awarded-central-queensland-hydrogen-hub#:%7E:text=The%20Australian%20Government%20is%20providing,hydrogen%20a%20year%20by%202031.'
https://arena.gov.au/projects/yarwun-hydrogen-calcination-pilot-demonstration-program/
https://www.triodos.co.uk/press-releases/2024/harmony-energy-receives-gbp10m-credit-facility-from-triodos-bank-uk

Instrument Type

Equity investment in

companies 3ty
Project equity .
investment Sy
Debt
Convertible debt to equity © )
Equity

Description

Direct investment from any actor in which the investor injects cash in
exchange for a stake in a company developing a demonstration
project. A range of actors can be relevant: public and private banks
and funds, family offices, venture capital investors, and companies.
Some governments have publicly-operated venture capital funds,
while others contribute to third-party funds.

Special purpose vehicles can be established to develop projects,
and investors can own shares of these dedicated companies. This
funding is a type of project finance, which can also include debt
finance. It can be attractive to developers because the investors do
not have recourse to the non-project assets of the development
company in case the project does not perform as expected. In the
case of demonstration projects, large incumbent companies in the
sector have an important competitive interest in taking a stake
(e.g. front-runner advantage in a new market). It is not common for
public entities to take equity stakes in first-of-a-kind projects but, in
cases where they do so, they have an opportunity to ensure the
positive outcomes of the project are distributed in the public interest.

Convertible debt starts as debt (i.e. a loan with an interest rate) and
can be converted to a stake in the company (i.e. equity) later when

certain conditions are met — such as successful project development.

Banks and funds typically use convertible debt as part of loan
agreements to increase their payoff in case of success, while
keeping an easy way out. Project developers may find more
favourable terms than conventional loans; and funders have greater
incentives to support day-to-day operations by leveraging their
experience and networks than regular lenders would.
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Examples

+ Boston Metal (steelmaking), United States, raised
USD 262 million in 2023 for commercial-scale
demonstration.

» ZeroAvia (aviation), United Kingdom, raised several
rounds of equity from banks, airlines, oil and gas
companies, and venture funds, such as

USD 150 million in 2024.

» Summit Nanotech (lithium extraction), Canada,

USD 50 million to support the demonstration at scale
of direct lithium extraction in Chile.

« Elysis (aluminium), Canada, USD 286 million funded
by Government of Quebec and Rio Tinto.

* Project Roadrunner (hydrogen-based synthetic fuel),
United States, USD 75 million funded by Infinium and
Breakthrough Energy Catalyst.

» Baseload Capital (low-temperature geothermal),
Sweden, USD 24 million in convertible loan from
Breakthrough Energy Ventures.


https://www.businesswireindia.com/boston-metal-closes-262m-series-c-funding-round-to-decarbonize-steelmaking-and-disrupt-the-metals-industry-86268.html
https://zeroavia.com/zeroavia-completes-150m-series-c-financing/
https://www.finsmes.com/2023/01/summit-nanotech-raised-50m-in-series-a2-funding.html
https://www.riotinto.com/en/news/releases/2024/rio-tinto-to-install-carbon-free-aluminium-smelting-cells-using-first-elysistm-technology-licence
https://www.infiniumco.com/news/infinium-receives-75m-equity-commitment-from-breakthrough-energy-catalyst-for-investment-in-project-roadrunner
https://www.thinkgeoenergy.com/baseload-capital-raises-usd-24-million-investment-to-boost-geothermal/

Instrument Type Description

Quasi-equity, also known as venture debt, combines elements of
equity and debt. It is a relatively new instrument, developed and
used by financial institutions such as the EIB to fund projects.
Compared to other debt, quasi-equity may feature flexible repayment
terms, low repayment priority, and can be unsecured, which means
that physical assets (e.g. infrastructure, equipment) may not be
seized by lenders in case of default. In that sense, quasi-equity (or
venture debt) stands between equity and debt.

Quasi-equity, venture

debt Debt

Operational financial support can be central in improving a project’s
economic viability and securing investment. These could take the
form of tax credits linked per unit of energy produced or tonne of
CO:2 abated or sequestrated, or contracts-for-difference to bridge the
cost gap between production and market prices. Operational support
can be fixed or variable revenue, or a mixture of the two. It can also
be extended over different timeframes, depending on the needs of
the technology, and can build in expectations of future cost evolution
if it is allocated for periods of more than a decade.

Operational financial

support Subsidy

Examples

From the EIB:
* Leydendar (batteries), Netherlands, EUR 30 million.

* Heliatek (advanced solar), Germany,
EUR 20 million.

» Energy Dome — Catalyst (CO2 battery), Italy,
EUR 25 million.

* In Denmark, part of the CCUS fund was allocated
through a tender to the first large-scale capture units
on biomass-fired power plants, and will be paid over
the project’s lifetime per tonne of CO2 captured and
sequestered.

« In the United States, the 45Q tax credit provides
subsidies per tonne of CO2 used and stored, thereby
improving the economic viability of CCUS projects.
Many of them are first-of-a-kind facilities in their
respective sector.

* In the Netherlands, the SDE++ scheme provides
subsidies for qualifying clean energy technologies.
For CCUS projects, the subsidy is awarded over a 15-
year period and bridges the cost gap between
production with and without CCUS, linked to the
carbon price in the EU emissions trading system.

Notes: The examples in this table should not be considered as authoritative illustrations for a given financing instrument. Companies typically benefit from a mix of financing instruments over
their lifetime and contractual agreements are often confidential, so it can be challenging to identify which specific instrument is being used at which step of an industry-led project, and some
interpretation is required when analysing publicly available documents. Most examples in this table could fit in several categories but are distributed across them for the purpose of illustration.
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https://www.eib.org/en/stories/quasi-equity-a-new-financial-structure-for-a-new-challenge
https://www.eif.org/what_we_do/guarantees/single_eu_debt_instrument/innovfin-guarantee-facility/call/innovfin-sme-guarantee-frequently-asked-questions.pdf
https://www.eib.org/en/press/all/2022-524-leydenjar-secures-eu-backing-in-financing-of-new-battery-factory
https://www.eib.org/en/stories/solar-energy-innovation
https://www.eib.org/en/projects/pipelines/all/20230127
https://www.iea.org/policies/14803-danish-ccus-fund
https://ens.dk/sites/ens.dk/files/CCS/contract_notice_no._2022_s_111-312435_published_10.06.2022.pdf
https://www.iea.org/policies/4986-section-45q-credit-for-carbon-oxide-sequestration
https://www.iea.org/policies/13920-sde-subsidy-fund-for-ccs-projects
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