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Decarbonising energy systems is one of the defining challenges of our time. Across the energy 
industry, companies are racing to develop technologies and processes that reduce emissions and 
accelerate the transition to a low-carbon future. For the past decade, the New Energy Challenge 
(NEC) has supported this effort by finding, backing and helping to scale renewable energy 
innovations. Over the years, more than 1,500 companies have applied to the NEC and over 
100 finalists have participated in the accelerator programme. A wide variety of themes have been 
covered, from solar, carbon capture and nature-based solutions to electrification of industry and 
hydrogen production.

Now in its 10th year, the NEC connects promising 
start-ups and scaleups from around the world with 
Shell GameChanger, Shell Ventures and leading 
innovation hubs. These include Rockstart, a global 
early-stage investor and accelerator company that 
connects start-ups to investors, partners and 
mentors; Unknown Group, an early-stage venture 
capital and business development firm that supports 
founders and industry leaders to successfully bring 
innovations to market; and YES!Delft, which helps 
tech start-ups with promising ideas accelerate their 
business and grow into successful companies by 
providing tailored services with an extensive 
ecosystem, without taking equity.

Together, these partners offer a powerful launch 
pad for breakthrough technologies and solutions 
with the potential to reshape the energy landscape.

Sharing knowledge and learnings from the start-ups 
and scaleups is equally important for the experts in 
Shell. Exciting innovations that are relevant to the 
energy system are taking place outside Shell, as 
digitalisation, electrification and decentralisation of 
energy systems continue to change the landscape. 
Therefore, the start-ups that enter the NEC 
competition provide Shell experts with a better 
understanding of the external start-up ecosystem 
and provide insights on trends in specific technology 

The New Energy Challenge: A decade 

of competition and open innovation
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areas. The NEC helps Shell assess the maturity of 
start-ups in these technology areas and identify the 
major challenges or blockers to their technology 
development and commercialisation.

Akilah LeBlanc, GM Open Innovation at Shell: 
“Collaborating with start-ups that grasp the 
magnitude of the energy transition challenge is 
incredibly motivating. Together, we are making 
strides towards lower-carbon energy systems.”

Working in close collaboration, Shell 
GameChanger and Shell Ventures have helped 
numerous technology development start-ups to 
derisk their technology, deliver a proof of concept 
and get the funding and expert support they need 
to reach their full potential. Each year, Shell reviews 
the contribution that the NEC has made to the 
success of participating companies and looks for 
opportunities to further enhance the programme. 
Analysing the performance of past participants and 
identifying trends and patterns is part of a 
continuing growth and development process for the 
competition.

How does the NEC work?
The competition is structured into several phases, 
starting with an open call for submissions. All 
start-ups and scaleups from around the world are 
invited to submit innovative energy solutions on a 
theme set by the organisers. This theme changes 
each year but is always focused on low-carbon 
energy systems. The competition is open to start-ups 
in technology readiness levels (TRL) 2–5, up to and 
including the seed stage, and scaleups in TRL 6–9, 
with early revenues and market validation.

Panels of experts review the applications and 
select a group of finalists to participate in a 
high-quality accelerator programme. This includes 
coaching and expert sessions designed to help 
the finalists refine their business models, develop 
their technologies and prepare for the final 
pitch event. At that event, the finalists present 
their solutions and collaboration proposals to a 
panel of judges composed of industry experts, 
investors and representatives from the organising 
partners. The winning companies are awarded 
collaboration opportunities and funding to further 
scale their businesses.

In the years since its inception, the NEC has had a 
substantial impact on the renewable energy sector 
by supporting numerous start-ups and scaleups. 
Previous winners and finalists, such as RFC Power, 
which develops long-duration energy storage 
solutions, and hydrogen electrolyser specialists 

Supercritical Solutions, both from the United 
Kingdom, have made substantial progress in their 
respective fields, thanks to the support and 
exposure gained through the NEC.

Networking and collaboration: Benefits 
for participants
Networking and genuine collaboration are key 
benefits of participating in the NEC. Finalists have 
the chance to meet and interact with other 
innovators, investors and industry experts. This 
networking aspect is crucial for start-ups and 
scaleups looking to build partnerships, secure 
funding and gain market insights. The winning 
companies may be awarded a collaboration or 
funding to further scale their businesses.

“The NEC gives start-ups a golden opportunity to 
meet valuable contacts and build relationships with 
them. The competition helps you hit the ground 
running by introducing your company to the right 
people with effective messaging for both strategic 
collaborators and potential investors,” says Carol 
Hirschmugl from COnovate.

“The programme helped us put together the 
information required to open the door with OEMs 
(original equipment manufacturers), stressing the 
importance of things like validation, certification 
and independent safety checks. It also gave us 
a better understanding of the market and 
other applications,” observes Fabio Ciccateri 
from Finno Exergy.

Participants often emerge from the final phase of 
the competition as more experienced professionals. 
The finalists have opportunities to extend 
knowledge and skills, validate their technology 
and refine the commercial development of their 
innovations, such as product–market fit and 
marketing strategy. In addition, they will gain 
important insights into product development 
and may have the chance to secure funding at 
a later stage through collaboration with Shell, by 
growing their industry network and gaining access 
to Shell’s stakeholders and potential customers.

“While working with Shell experts we realised 
that our technology could have applications 
beyond its initial scope,” says João Calixto 
from Freetilizer.

“The NEC helped extend our focus and made us 
realise that what we are developing is a platform of 
technologies that can be applied in different 
configurations,” states Frederick Lessmann from 
HyperHeat.   
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Shell’s innovation programmes

Shell Ventures
Shell Ventures, Shell’s corporate venture capital 
arm, makes minority investments in innovative 
technology companies, business models and 
growth plays to further the development 
of energy solutions and to create substantial 
deployment value in Shell. Shell Ventures 
co-invests with other corporate investors and 
venture capital funds and will invest in both 
early- and late-stage companies.

Matt Bird from Supercritical Solutions: “Coming 
through the Shell NEC process, and now working 
with Shell Ventures and Shell Hydrogen, has 
helped us to grow our business maturity. Shell 
Ventures operates a directorship on the company 
board and has helped guide us on things like 
policy, process, procedures and compliance. The 
opportunity to work with Shell Hydrogen has 
been extremely useful. It is one of the few 
companies with experience of managing 
hydrogen plants at scale, and we have had open 
and honest discussions with them about the routes 
to commercial development.”
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NEC 2025
With a record number of more than 160 
applications this year, a large team of experts 
set to work and diligently reviewed all the 
technologies and companies based on team 
expertise, novelty and scalability of the 
technology, and best fit with Shell’s technology 
strategy. After a rigorous and highly competitive 
selection process, 12 companies were chosen to 
advance to the finals of NEC 2025. 

These pioneering teams are tackling some of the 
toughest challenges in the energy transition – 
from renewable hydrogen production and 
storage to CO2 methanation, renewable natural 
gas and breakthrough carbon-removal 
technologies. From September to November, 
these teams worked with expert mentors to 
sharpen their collaboration proposals.

Following a final pitch at Slush in Helsinki, 
Finland, the jury selected Ammobia and KC8 
Capture Technologies as winners. Ammobia is 
developing Haber Bosch 2.0 – an innovative, 
low-cost and flexible process for producing 
clean ammonia from renewable (green) 
hydrogen and air – and KC8 is commercialising 
a carbon capture platform based on potassium 
carbonate, known as UNO MK3™.

“Our goal is to produce hundreds of tonnes of 
low-cost clean ammonia within five years, to 
help decarbonise energy, fertilisers and mobility 
– and we hope to do that with Shell,” said Karen 
Baert, cofounder and CEO, Ammobia. “The 
hard work starts now, and I’m excited to create 
impact together.” 

“Winning this challenge is a major step towards 
scaling our technology,” said Greg Ross, CEO 
and Managing Director, KC8 Capture 
Technologies. “Our next goal is to launch pilots 
and have a full-scale system ready to deploy by 
the end of next year.” 

During the finals event at Slush, audience 
members were also invited to vote for their 
favourite solution, and WASE was revealed as 
the winner of the People’s Choice Award. WASE 
provides on-site waste-to-energy systems that 
turn organic waste into clean water and 
carbon-neutral biogas.

“Winning the People’s Choice award is a great 
recognition of our scaleup journey and growing 
traction in energy security,” said Thomas Fudge, 
CEO and Founder, WASE. “We’re raising funds 
now and, by 2028, we aim to build our first 
80-GWh facility producing renewable natural 
gas for the grid.”

Representatives of the NEC 2025 winners: KC8 Capture 
Technologies, WASE and Ammobia.
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Shell GameChanger
Shell GameChanger partners with start-ups and 
businesses to deliver innovative solutions that have 
the potential to drastically impact the energy 
future. Shell GameChanger fosters collaboration 
between start-ups with early-stage (energy-related) 
technologies and digital solutions, and experts 
within Shell. The programme helps start-ups prove 
the commercial viability of their technologies and 
solutions. It provides support, access to the 
expertise in Shell and seed funding on the 
collaborative journey towards a proof of concept.

Tim von Werne from RFC Power: “Through Shell 
GameChanger, we’re really focused on working 
with the subject-matter experts at Shell to identify 
potential areas of risk with either the engineering 
or the scaleup process. For example, we have been 
de-risking the technology in ways that will make it 
easier for venture capital companies to invest. 
Making it easier for commercial partners to buy 
into the concept increases the chances of this 
technology becoming a world-leading energy 
storage solution.”

Shell GameChanger also works with internal 
and external business partners and releases 
specific business-inspired calls for solutions. In 
addition, GameChanger takes part in strategic 
alliances and collaboration programmes that 
exist to stimulate both local and international 
start-up ecosystems.

Past winners and finalists:  
The benefits of participation

A 24-hour low-carbon technology for 
producing organic fertilisers

“We have demonstrated that the technology 
produces three to six times less carbon dioxide 
compared with other technologies on the market.”

João Calixto

Company: Freetilizer
Technology: Enzymatic hydrolysis for organic 
waste materials
NEC competition: 2023 winner

Freetilizer is developing an innovative solution 
that applies enzymatic hydrolysis to the 
conversion of different types of organic waste. 

Take chicken farming as an example – the 
management of manure presents a cost and a 
challenge to farmers. Freetilizer technology 
transforms the manure into sources of revenue – 
solid and liquid organic fertilisers – in a process 
that takes just 24 hours to complete and has no 
waste side streams.

The Shell GameChanger programme helped us 
realise that our technology could also be used for 
digestate treatment. Digestate is the residue 
generated from the biogas production process. 
Right now, we are speaking with a major 
European stakeholder that produces hundreds of 
cubic metres of digestate per day. This is a €2–3 
million opportunity for us, which is a direct result 
of the support from Shell.

Boosting efficiency and cutting emissions for 
gas turbines

“The NEC and working with Shell helped very 
much in our approaches to OEMs and investors.”

Fabio Ciccateri

Company: Finno Exergy
Technology: Pulsed combustion system for 
gas turbines
NEC competition: 2020 winner

Our pressure-gain technology is a new way of 
burning fuel in gas turbines to improve their 
efficiency and make them more flexible. This 
solution, which can be retrofitted, reduces fuel 
consumption by up to 20% and enables the 
turbine to run with any blend of hydrogen and 
natural gas. This technology can cut carbon 
dioxide (CO2) emissions and costs immediately 
and is ready for carbon-neutral fuels whenever 
they are developed and deployed at scale.

Winning the NEC helped us gain credibility with 
OEMs and investors. Shell is one of the biggest 
users of industrial gas turbines in the world, so we 
got great insights into what customers want in an 
industrial application. For example, in the oil and 
gas industry, there are gas turbines all along the 
value chain from upstream to downstream. Shell 
insights gave us a better understanding of where 
our technology will be used and how best to bring 
it to market.   
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A scalable, low-cost solution for long-term 
energy storage

“Making it easier for commercial partners to buy 
into the concept ultimately increases the chances 
of this technology becoming a world-leading 
energy storage solution.”

Tim von Werne

Company: RFC Power
Technology: Low-cost flow battery system
NEC competition: First runner-up in 2020

We have developed a lower-cost, very scalable 
solution for longer-duration energy storage. Our 
technology uses globally abundant, ultra-low-cost 
materials combined with bulk chemical storage to 
provide a bulk energy storage solution.

The NEC was very useful for us. It enabled us to 
build contacts within Shell and across the energy 
start-up community. We were a technology spin-out 
from a university, and being involved with the NEC 
made us look beyond the technology to its 
commercial aspects and identify real business 
opportunities. It allowed us to build relationships 
with people who would become our champions 
within the Shell technology team and the Shell 
Ventures team. Being able to show that Shell is 

willing to put its own money into the technology 
gives us a lot of credibility. Companies that 
participate should try to take full advantage of the 
opportunity and aim to make connections that will 
help build long-term success.

A high-efficiency electrolyser to cut the 
production costs for renewable (green) 
hydrogen

“Having Shell involved at crucial stages of 
development underlines the importance of the 
relationship that has developed since we won 
the NEC.”

Matt Bird

Company: Supercritical Solutions
Technology: High-pressure hydrogen electrolyser
NEC competition: People’s Vote winner 2021

Our electrolyser technology offers a highly efficient 
system for converting water to high-pressure 
renewable (green) hydrogen and oxygen. Our 
high-pressure hydrogen is produced with a system 
efficiency of 95%. Previous generations of 
electrolyser are less efficient (typically 50–60% 
efficiency) and require a separate compression step 
to deliver the hydrogen at a specification that meets 
industry needs. Our system delivers hydrogen at 

The Supercritical Solutions team.
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200 bar, which eliminates the need for 
compression, reduces capital and operating 
expenditures, and makes the option of renewable 
hydrogen more appealing.

Success in the competition and endorsement from 
Shell helped us attract three new investors who would 
support us through the technology de-risking process. 
There are many ways to benefit from the NEC, from 
opportunities in public relations to working with the 
GameChanger team to develop prototypes.

Solid carbon monoxide: A cost-competitive, 
scalable material for advanced battery 
production

“I think the most important thing we gained from 
the NEC experience was fresh insights into 
working with big corporations.”

Carol Hirschmugl

Company: COnovate
Technology: Novel graphene material for 
battery anodes
NEC competition: Finalist 2024

Our new eCOphite™ material is the world’s only 
form of solid carbon monoxide. It has many 
potential applications, including use in the 
manufacture of lithium-ion battery anodes. Battery 
manufacturers rely on imported graphite from 
high-risk geographies to produce high-quality 
anodes. Our product can be produced from a 
range of low-cost, bio-sourced materials and offers 
a cost-competitive, scalable material for battery 
production. The benefits of eCOphite material 
include shorter charge times, greater charge 
capacity, simplified supply chains and improved 
safety, using a technology that is compatible with 
existing battery designs and materials.

The discussions we had with specialists in the Shell 
Research and Development organisation helped 
us shape our commercial strategy and develop 
collaboration and investment targets. The NEC 
had a considerable impact on our strategic 
thinking and how we present it to industry 
partners. I think the most important thing we 
gained from the NEC experience was fresh 
insights into working with larger corporations, 
both in terms of identifying key contacts and 
presenting our company story effectively.

Using renewable energy techniques to 
power high-temperature industrial processes

“The NEC helped extend our focus and made us 
realise that what we are developing is a platform 
of technologies that can be applied in different 
configurations.”

Frederick Lessmann

Company: HyperHeat
Technology: High-temperature industrial heating 
using renewable energy
NEC competition: 2024 winner

In heavy industry, the traditional approach to 
achieving high process temperatures of up to 
2,000°C is to burn cheap hydrocarbons derived 
from fossil fuels. These high temperatures enable 
companies to run processes like melting materials or 
promoting chemical reactions. Our technology uses 
renewable electrons to deliver the necessary heat 
at the same temperature without the typical 
degradation of the heating system. We are 
developing two systems – one that you can think of 
as a giant electric hairdryer and the other as a giant 
toaster – used to power industrial furnaces at the 
megawatt scale.

The coaching we received helped us draw fresh 
conclusions about our technology offer and the best 
ways to present it to potential investors. At this 
stage of our company’s development, it’s been 
helpful to redraft the product–market fit and show 
that there are other options. The NEC helped 
extend our focus and made us realise that what we 
are developing is a platform of technologies that 
can be applied in different configurations.

Conclusion
The NEC is more than a competition. It is a 
catalyst for innovation and a driver of change in 
the renewable energy sector. By providing a 
platform for start-ups and scaleups to showcase 
their technologies, receive expert guidance and 
connect with key stakeholders, the NEC plays a 
vital role in accelerating the transition to a 
sustainable energy future. As the world continues 
to address the challenges of climate change and 
the energy transition, initiatives such as the 
NEC will play a crucial role in the development 
and commercialisation of next-generation 
energy solutions. 
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